[P-A&6 -qg

Lo ¥

e

RRa | |
: s
. . .
z E
B @ B
b Fl 4= i A Q) : 5 .~,r;:‘2wv’f—
; 4 b 5 A B R A 4 _ - ’Y:’ 9
g ‘N 3 s
‘. | : ':: ‘ : ’? '\E a
H @ &
I

Politiques des Engrais en Afrique Tropicale
Workshop Proceedings
Lomé, Togo

April 1988

WFDC IFPRI

International Fertilizer Development Center

International Food Policy Research Institute




Library of Congress Cataloging-in-Publication Data

Fertilizer policy in tropical Africa- Politiques des engrais en
Afrique tropicale : workshop proceedings, Lomé, Togo, April 1988 /
editors, Tshikala B. Tshibaka, Carlos A. Baznante.
. p. cm. - (Special publications / International Fertilizer

Development Center ; SP-10) )

English and French.

Organized by the International Fertilizer Development Center and
International Food Policy Research Institute.

Includes bibliographical references.

ISBN 0-88090-078-4 : $30.00

1. Fertilizer industry - Government policy— Africa, Sub-Saharan-
-Congresses. 2. Fertilizers—Government policy- Africa, Sub
-Saharan- Congresses. I. Tshibaka, Tshikala B., 1949-
IL. Baanante. Carlos A 1939- | III International Fertilizer
Development Center. IV. International Food Policy Research
Institute. V. Title : Politiques des engrais en Afrique tropicale.
VI. Series: Special publication IFDC ; SP-10.
HD9483.A4372F47 1990
338.4'766862'0967 - dc20 89-19587

CIF

International Fertilizer Dcvelopment Center
P.O. Box 2040
Muscle Shoals, Alabama 35662

Phone No. 205-381-6600
TwWX-810-3970 IFDEC MCHL
Telefax: (205)381-7408

IFDC publications are listed in IFDC Publications - 1990,
General Publication IFDC - G-1, which is available
free of charge.



Contents

Workshop Participants v

Welcome und Opening Remarks 1
Mots Dc Bicnvenue 3
Paul L.G. Viek

- Background Notc 5§
Notc Introductive 8
Tshikala B. Tshibaka

Part I - Fertilizer Policies in Selected Sub-Saharan Countries 11

Abstract - Fertilizer Policy in Benin 12
La Politique de Engrais ea République Populaire du Bénin 13
Tetevi R. Vinyor

Abstract - Principal Constraints to Fertilizer Use in Cameroon 21
Principales Contraintes A L’Utilisation Des Engrais Au Cameroun 22
Félix Nkonabang

Abstract - The Fertilizer Scctor in Cote D’Ivoire 27
Le Sccteur Des Engrais En Cote D'Ivoire 28
Kouame Koffi

Résum¢-Le Réle Des Engrais Dans le Développement de la Productivité Agricole au Ghana 31
The Place of Fertilizer in Ghana’s Quest for Increased Agricultural Productivity 32
S. K. Dapaah and E. S. Otinkorang

Résumé - La Politique Des Engrais au Kenya 46
Fertilizer Policy in Kenya 47
Peter M. Amukoa

Résumé - L'Offrc ct la Demande d’Engrais an Malawi 51
Fertilizer Supply and Demand in Malawi 52
J.HA. Maida and E. S. Malinda

Résumé - Politiques ct Programmes Des Engrais: L’Expérience du Nigeria 62
Fertilizer Policy and Programs: Nigeria's Expericnce 63
L. O. Ologide

Absiract - Fertilizer Usc in Sencgal and Perspectives 66
L’Engrais Au Sénégal Situation Et Perspectives 67
Waly Ndiaye

Abstract ~ Problems Related to the Use of Fertilizers in Togo 83
Problemes Relatifs A L'Utilisation Des Engrais Au Togo 84
Yao K. Atchou

Résumé - La Politique Des Engrais cn Zambic 93
Fertilizer Policy in Zambia 94
Kabeta Muleya

Résumé - L’Utilisation des Engrais au Zimbabwe: Problémes Liés a PAchat, la Demande, et la Politique des Engrais 107
Fertilizer Usc in Zimbabwe: Supply, Demand, Policy, and Related Problems 108
Emmanuel Sakala



Part II-Special Papers 117

Résumé - 1La Consommation d’Engrais en Afrique Sub-Saharienne: Analyse de la Croissunce ct Profil d’Utilisation 118
Fertilizer Consumption in Sub Saharan Africa: An Analysis of Growth and Profile ¢f Use 119
Gunvant M. Desai and Vasant Gandhi

Résumé - Une Analyse de PApprovisionnement en Engrais en Afrique Sub-Saharienne 136
Fertilizer Supply in Sub-Saharan Africa—An Analysis 137
Balu L. Bumb

Résumé -L’Ulilisation Des Engrais ci1 Asic: Enscignements Tirés de Expéricnce de Quelques Pays 149
Fertilizer Usc in Asia: Lessons From Selected Country Experiences 150
Rais Uddin Ahmed

Résumé - Aspects Agronomiques de I'Utilisation Des Engrais Minéraux et Organiques en Afrique Sub-Saharicnne 158
Agronomic Aspccts of Mineral and Organic Fertilizer Usc in Sub-Saharan Africa 159
A. Uzo Mokwunye, A. Bationo, and Paul L.G. Viek

Résum¢ - Recherche Micro Socio-Economique Sur Les Contraintes a I'Utilisation
Des Engrais en Afrique Sub-Saharicnne et Dévzloppement de Politiques 167

Micro-Socio-Economic Rescarch on Constraints to Fertilizer Usc in Sub-Saharan Africa for Policy Development 168
Carlos A. Baanante and Thomas P. Thompson

Résumé - Stratégies cn Vue d’Améliorer la Diffusion Des Informations Sur Les Engrais en Afrique Sub-Saharicnne 189
Strategics to Enhance the Dissemination of Fertilizer Information in the Sub-Saharan Region 190
M. Connolly and R. Coster

Part III-Panel Discussions and Summary of Recommendations 195

Panel Discussions and Summary of Recommendations 196
Discussions De Groupe ¢t Résumé Des Recommandations 197
Tshikala B. Tshibaka

v



Workshop Participants

Benin

Mr. Vinyor Tetevi Robert

Département de ’Economie et de la Planification du

Comité Central
Cotonou
TLX 5220 COTCNOU

Cameroon

Mr. jean-Marc Dicudonne Oyono
Director of Planning

Chairman of Interministerial Committee
Ministry of Plan

Yacunde

Mr. Felix Nkonabang
Sous-Directeur
Production Agricole
Ministére de ’Agriculture
Yaounde

TLX 8325 KN

Céte d’Ivoire

Mr. Kouame Koffi
Agro-Economist

Ministry of Rural Development
B.P. V185

Abidjan

Ghana

Dr. Dapaah

Policy, Planning, Monitoring, and Evaluation

Ministry of Agriculture
P.O. Box M37
Accra

Kenya

Mr. Pcter Amukoa
Ministry of Agriculture
Kilimo House

P.0. BOX 30028
Nairobi

TLX 22766 MINAG

Malawi

Dr. J.A. Maida

Acting Sccretary

National Rescarch Council of Malawi
Office of the President and Cabinet
P.O. Box 902

Blantyre

Mr. E.S. Malinda

Acting Chief Agricu'tural Officer
Ministry of Agriculture

P.O. Box 30134

Capital City, Lilongwe 3

TLX 4648 MINAGRIC MI

Nigeria

Mr. L.O. Ologide
Assistant Director

Fertilizer Procurement and Distribution Department

Federal Ministry of Agricuiture
PMB 12613

Lagos

TLX 22605 NIGERIA

Togo

Mr. Yao Kouma Atchou

Chef du Sezvice des Engrais ct Moyens
de Production (SEMF)

Ministeére du Développement Rural

Lomé

Zambia

Dr. B. K. Muleya

Director

Planning Division

Ministry of Agriculture

P.O. Box 500197, Lusaka

TLX 43950 AGRIMI LUSAKA

Zimbabw2

Mr. Sakala

Assistant Secrctary
Ministry of Agriculture
Harare

TLX 2455 AGRIC ZW



Centro International de Mejoramiento
de Maiz y Trigo (CAMMYT)

Dr. Roberto Arias
Crops Rescarch Institute
P.O. Box 1639

Accra, Ghana

International Crops Reseacch Institute
for the Semi-Arid Tropics (ICRISAT)

Dr. A. Bationo

ICRISAT/IFDC Soil Chemistry Program at ISC
B.P. 12404

Niamey, Niger

International Fertilizer Development Center
(IFDC)

P.O. Box 2010

Muscle Shoals, Alabama 35662, U.S.A.

Dr. Carlos Baanante
Economist, Agro-Economic Division

Dr. Balu Bumb
Economist, Outrcach Division

Dr. Thomas Thompson
Rural Sociologist, Agro-Economic Division

International Fertilizer Development Center -
Africa

B.P. 4483

Lomé, Togo

Dr. Faul L.G. Vick
Director, IFDC-Africa

Dr. Uzo Mokwunye
Coordinator, Agronomic Programs

International Fertilizer Development Center —
Africa (Continued)

Mr. Rein Coster
Market Analyst

Mr. M. Connolly
Hcad of Communications

International Food Policy Research Institute
(IFPRI)

1776 Massachusetts Avenue, N.W.

Washington, D.C. 20036-1998, U.S.A.

Dr. Tshikala Tshibaka
Rescarch Fellow
Food Production Policy Program

Dr. Gunvant Desai
Research Fellow
Food Production Policy Program

Dr. Vasant Gandhi
Rescarch Fellow
Food Production Policy Program

Dr. Dayanatha Jha
Rescarch Fellow
Food Production Policy Program

International Institute of Tropical Agriculture
(IITA)

Dr. Joyotce Smith
IITA-Ibadan

c/o Andrew Connolly

IML Air Couriers

79 Gloucester Road
Croyden, Surrey CRO 2DN
United Kingdom



Welcome and Opening Remarks

Paul L.G. Vick

Honored Guests:

It is my distinct pleasure to welcome you on behalf
of Dr. McCune, Managing Dircctor of IFDC, and
Ir. Mcllor, Dircctor of IFPRI, to the first workshop on
"Fertilizer Policy Rescarch in sub-Saharan Africa.” We are
extremely pleased that such an illustrious group of
policymakers and analysts were prepared to set aside time
to stand by the cradle of this important rescarch initiative
and sharc somc of their accumulated wisdom with the
young parcnts.

IFDC-Africa is a regional subcenter of IFDC, a n -
profit international rescarch and development organiza-
tion with headquarters in the United States. IFDC sccks
to study and climinate constraints to fertilizer use in the
developing world through rescarch, training, and technical
assistance. Today the Center is in its 14th year of opera-
tion and is cquipped with statc-of-the-art rescarch
facilitics and a highly competent stalf representing over 20
nationalitics and a broad range of cxperience. 1FDC has
been an active collaborator with many countrics in Asia,
Alfrica, and Latin America.

IFDC-Africa was conccived several years ago when
IFDC rcalized that a greater cffort was necessary to
develop the fertilizer sector in this part of the world in
order to overcome food shortages and rural poverty. We
recognize the need for rescarch and training in all aspects
of fertilizers with duc recognition of the uniqueness of the
African cnvironments. IFDC recognizes that it can only be
successful in its quest if it works hand in hand with the
considerable expertise lodged in the national programs of
the continent, Tn the Policy Rescarch Program, IFDC
joined hands with IFPRI, an international institute based
in Washington, D.C., and widcly rccognized for its excel-
lent work in the arca of food policy rescarch.

The rationale for initiating the program is relatively
simple. The role that fertilizers play in the agricultural
production systems of sub-Saharan Africh is extremely
limited. Yet, with a steady decline in per capita food
production in the region, and the increasing pressure on
the fragile African cnvironments, it is clear that some
form of nutricnt restitution will have to take the place of
the declining (allows if soil [ertility is to be maintained. In
fact, today’s soil fertility levels are widely regarded as in-
adcquate to produce tomorrow’s food needs; thus, the
soils of the region require an infusion of nutricnts beyond

what is locally available. The notion that fertilizers will
play a major role in filling this nced is incscapable. As was
the casc in Asia during the sixtics, more and more African
governments arc rccognizing this hard fact. As a resul,
many African agricultural policics that arc being formu-
lated today set aside a major role for the fertilizer scctor.

The fertilizer scctor in sub-Saharan Africa ranks
among the weakest in the world. Ample statistics will be
given to you during this workshop to illustrate this fact.
Yet, although the recognition of the importance of ‘er-
tilizers is an important first step, the emergence of a fer-
tilizer scctor that will adequately serve that need is far
from automatic. Fertilizers arc specialty chemicals, rela-
tively expensive yet with low profit margins. bulky, and dif-
ficult to store and handle. To incorporate them into
agricultural systems that are largely subsistence-oriented,
with poorly organized marketing, distribution, and credit
systems, will require a political commitment and the
cstablishment of favorable policies by the governments, In
this context, it should be recognized that such policies and
mcasurcs will affect not only the agricultural sector but
also the financial and transportation scctors and possibly
the mining and industrial sectors of the country. The com-
plexity of the fertilizer sector is often not fully appreciated
by the governments. However, ways are often found to
bring about change through the development of the fer-
tilizer scctor. Asia is an cxample of what is possible.

The IFDC/IFPRI program was developed to help
study the fertilizer situation in sub-Saharan Africa, to
analyze the policies that affect fertilizer use, and to formu-
latc policy recommendations that will stimulate the
development of a viable fertilizer sector. Prioritizing the
issucs to be considered in this program will be the prin-
cipal aim of the current workshop. However, we hope that
your involvement in this program will not end when you
return to your respective countries. We hope that the dis-
cussions over the next few days will identify particular
topics that your countries are interested in studying, If so,
these topics may be developed into rescarch projects to be
undertaken jointly between the IFDC/IFPRI tecam and a
group ol national policy analysts. We count on your
knowledge of the in-country expertise to help identify
qualified collaborators,

Fertilizer usc is the result of a chain of cvents starting
with the production or import of the product and cnding
with adoption at the farm level. Favorable policies
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established in one link of the chain may be ncgated by
other links that constrain the adoption of fertilizers by the
farmers. It is therefore imperative that the principal con-
straints be properly identificd and policy measurcs
properly balanced. To a great extent, the nccessary
analysis of the fertilizer siwation in Africa is lacking, in
part duc to an abscnce of adequate data. The lack of data
often frustrates the design of a fertilizer strategy. IFDC-
Alrica, therefore, expects to assist in the collection of the
rcquired data through programs such as the Policy
Rescarch Project. Parallel efforts are underway to collect
data in the following arcas:

Fertilizer marketing and distribution
Fertilizer raw matcerials and processing
Fertilizer usc and managecment
Fertilizer use and adoption

Although thesc different projects are of vital impor-
tance to our ecfforts, IFDC-Africa recognizes that no
amount of data can substitute for a proper set of policics
adopted by a government. It is for this rcason that the
Policy Rescarch Program is considered the keystone of
our rescarch effort. Your assistance in this first phasc is
highly appreciated.

It is my pleasurc (o introduce to you the team of ex-
perts that IFDC and IFPRI are bringing to the region to
support this cffort. From IFPRI we have Dr. Tshikala
Tshibaka, who is coordinating this cffort, and his col-
lcagues Drs. Ahmed, Desai, Jha, and Savant. From IFDC
we hav: the collaboration of Mr. Coster, based in Togo,

and Dr. Baanantc and Dr. Bumb from Headquarters.
Soon, we hope to appoint the principal scientist in this
project who will be posted here in Lomé. This group of
cconomists will provide a solid base for this nrogram,

Before cnding, 1 would like to express our sincere
gratitude to the Governmert of Togo, our host country,
for the hospitality it continucs to cxtend towards IFDC in
general, and to the participants of our workshop in par-
ticular. I hope that when you are ready to return to your
respective homes you will Ieave with the same warm feel-
ings towards this country that we at IFDC have developed
during our residence here.

Next, I would like to recognize the donor for this
important cndcavor, the United States Agency for Inter-
national Development (USAID). Several USAID repre-
scnlatives arc participating in this workshop, which
demonstrates the importance it attaches to the arca of
rescarch that is address»d here. The workshop is an inte-
gral part of a Rescarch Project funded by USAID for an
initial period of five years and executed jointly by IFDC
and IFPRI. We ook forward to the continued involvement
of the Agency in this endeavor and hope that the results
will prove of value to their efforts in providing develop-
mental assistance to the region.

Thus, on behalf of the directors of IFDC and 1FPRI, |
hereby declare the workshop open, and wish you success
in your deliberations.

Thank you.



Mots De Bienvenue

Paul L.G. Vlek

Invitésd honneur:

C’est avec un grand plaisir que je vous souhaite la bienve-
nue au nom de M. McCune, Directeur Général de IFDC, et
de M. Mellor, Directeur de I'IFPRI, 2 la premiére conférence
de travail sur *‘la Politique de Recherche sur les Engrais en
Afrique subsaharicnne’”. Nous sommes trés heureux qu'un
groupe aussi distingué de décideurs et d’analystes puisse
avoir pris le temps de participer a ia naissance d’une initiative
de recherche aussi importante et de partager la sagesse qu'ils
ont accumulée avec les jeunes organisateurs.

UIEDC-Afrigue st un centre régional de U'IFDC. une
organisation internationale de recherche et de développement
a but non lueratif, siégeant aux USA. L'IFDC cherche a
dtudier et & éliminer les contraintes & utilisation des engrais
dans les pays en développement & travers la recherche, la
tormation et Iassistanee wehnique. Aujourd hui, le centre est
Jans sa [4eme annde de fonctionnement et est équipé avec les
moyens de recherche les plus modernes et un personnel
hautement compétent, représentant plas de 20 nationalités et

une rrande expérience. L'IFDC a été un cotleborateur actif

avee plusieurs pays dAsie. d"Afrique. et d’Anicérique Latine.

L'IFDC-Atrique a été congue plusicurs années auparavant,
lors Je la constatation par 'IEDC quun plus grand effort était
necéssaire pour développer le secteur des engrais dans cette
pirtic du monde afin d*éliminer les pénuries de nourriture et
fa pauvreté rurale. Nous reconnmiissons 3'existence du besoin
de recherche et de formation dans tous les aspects des engrais
avec la prise en compte du caractere particulier des enviroa-
nements africains. LTIFDC réalise qu'il ne réussira dins sa
mission que s'il coopere étroitement avee les programmes
nationaux du continent et leur expertise considérable accuru-
Iée duns le domaine. Dans le Programme de ta Politique de
Recherche, I'IFDC a collabore avee PIFPRIL un autre institut
international, si¢geant & Washington, D.C.. et d'une renom-
mde mondiaie pour son excellent travail dans le domaine des
politiques de recherche alimantaire.

La raison pour I'institution du programme est relativement
simple. Le role que les engrais jouent dans la production
agricole de I'Afrigue subsaharienne est extrémement limité.
Cependant, avee une réduction constante de la production
alimentaire par habitant dans la région, et la surexploitation
des environnements africains qui sont plutdt fragiles, il est
évident qu'une forme de restitution nutritive des sols doit
remplacer fa diminution des jacheéres si la fertilitd des terres
doit étre maintenue. En fait, le niveau actuel de la fertilité des
sols evt considéré comme inadequat pour satisfaire les besoins
alimentaires futures, et requiert done, une infusion d'éldments
nutritifs au deld des possibilités locales. La notion selon
laquelle les engrais auront un role majeur dans la satisfaction

de ce besoin est done inéluctable. Comme ¢*était le cas de
I’ Asie durant les années scixante, de plus en plus de gouver-
nements africains prennent conscience de cette réalité brutale.
Par conséquent, aujourdhui, la formulation de plusicurs
politiques agricoles africaines réserve un role majeur au
secteur des engrais.

Le secteur des engrais en Afrique subsaharienne est I'un
des plus faibles dans le monde. Plusicurs statistiques vous
scront fournies durant cette conférence de travail pour illus-
trer ce point. Done. bien que la prise conscience de I'impor-
tance des engrais est une importante premicre étape,
I"émergence dur secteur des engrais capable de satisfaire ce
besoin d'une maniere adéquate est loin d'étre automatique.
Les engrais sont &= produits chimiques spéeiaus, qui sont
relativement chers 1. ais avee des marges de profit faibles. Ils
sont volumineux et difficiles & stocker et & manipuler. Un
engagement politique et établissement de politiques favo-
rables par les gouvernements sont néeessaires pour u'ils
soient wtilisés par des systemes agricoles largement a vocation
de subsistance, et encadrés par des systemes de commerciali-
sation, distribution 2t de crédit qui sont res mal organisés.
Dans ce contexte, il est bon de reconnaitre que ces politiques
¢l mesures auront un effet non seulement sur le secteur
agricole mais aussi sur les secteurs financier et des transports,
et probablement sur les secteurs minier et industriel, La
réulité montre que 12 complexiié du secteur des engrais n'est
souvent pas apprécide par les gouvernements actuels, pour
amorcer fe changement i travers son développement. L' Asie
en esi un exemple.

Le programme IFDC/IFPRI a été mis en place afin d"éu-
dier la sitization des engrais en Afrique subsaharienne, d'ana-
lyser les politiques qui erit un eftet sur leur utilisation, et de
formuler des recommandations pratiques pour la stimulation
du développement viable d’un secteur des engrais. Le but
principal de cette conférence de travail est Fétablissement de
priorités entre ces aspects divers, Cependant, nous espérons
que volre participation & ce programme ne finira pas avee
votre retour dans vos pays respectifs. Nous espérons que
certains sujers intéressant certains pays seront identifiés au
cours des discussions dans les prochains jours. Si cela est le
cas, ces sujets peuvent étre développés en projets de recher-
che qui seront exéeutds conjointement par une équipe IFDC/
IFPRI. et un groupe d’analystes nationaux. Nous comptons
sur yatre connaissance des compétences des différents pays
en vue d'identifier des collaborateurs.

L utilisation des engrais est le résultat d'une série d'événe-
ments cominengant par la production ou importation du
produit jusqu’a son utilisation par I'exploitation. L établisse-
ment de politiques favorables a un niveau de la séric peut étre



contrecarré par des contraintes d un autre niveau, comme
celui de I'adoption des engrais par les fermiers. 11 est done
tres important d'identifier clairement les contraintes prinei-
pales, et de prendre des mesures équilibrées. 1l manque, dans
un grande mesure, une analyse néeessaire de la situation des
engrais en Afrique. L'une des raisons de cette absence est le
défaut de données approprides. Ce probleme est souvent i lu
base de I"ubsence de formulation d"une stratégie des engrais.
L IFDC/Afrique compte participer i une collecte de données
requises & travers des programmes tels que e Projet de
Recherche sur les Politiques. Des efforts paralleles pour la
collecte des donndes sont en cours, concernant:

- La commercialisation et la distribution des engrais
- Les intrants des engrais et leur transformation

- Llutilisation des engrais et leur gestion

- Llutilisauion des engrais et leur adoption

Bien que ces projets différents sont d"une importance vitale
pour nos efforts, IFDC-Afrique recounait qu aucune base de
données ne peut remplacer un ensemble de mesures adéquates
pris par le gouvernement. C'est pour cette raison que le
Programme de Recherche sur les Politiques est considéré
comme le joyau de notre effort de recherche. Votre aide
durant cette premicre phase sera hautement apprécice.

Jai le plaisir de vous présenter I'équipe d experts qu'IFDC
et IFPRI ont apportée i la région pour soutenir cet etfort. Tout
d’abord, M. Tshikala Tshibaka est le coordinateur de cet
effort du coté de I'IFPRI. 1 est assisté par la compétence de

M. Alimed, M. Desai, M. Jha, et M. Vasant, pour I'exécution
de ce programme. Du ¢oté de I'I[FDC. M. Coster opérera a
partir du Togo, et sera aidé du siége par M. Baanante et
M. Bumb. Prochainement. nous espérons nommer le princi-
pal chercheur scientifique pour ce projet, et il sera affecté ici.
a Lomé. Ce groupe d'économistes fournira une bese solide A
ce programme.

Avant de finir, je voudrais exprimer ma sincére gratitude au
Gouvernement du Togo. notre pays hite, pour i "hospitalité
qu'il continue & cffriz & 'IFDC. en général. ot aux partici-
pants a cette contérence de travaii, en particulier, J'espere que
vous retournerez dans vos pays respectifs avee les ménies
sentiments chaleureux pour ce pays que nous. i IFDC. avons
ressentis durant notre présence ici.

Je voudrais, enfin, remercier FUSAID. qui finance cel
elfort important. Plusicurs représentants de 'USAID partici-
pent a cetie conférence de travail, et cela montre I'importance
quelle attache au domaine de recherche qui est présenté ici.
Cette conférence de travail est une partie intégrale du projet
de recherche financé par I'USAID pour une péiiode de cing
ans, et exdéeuté conjointement par FIFDC et I'IFPRI. Nous
comptons sur la participation de "USAID i cet effort, el
espérons que les résultats seront de valeur & leurs efforts
dassistance pour le développement dans cette région.

Done. au nom des Directeurs de 'IFDC et de I'IFPRI, je
déclare fa coniérence ouverte, et je vous souhaite beaucoup
de sueeds dans vos délibérations.

Ie vous remercie.



Background Nete

Tshikala B. Tshibaka

Problems and Workshop Objectives

Since the 1970s, the agricultural situation has been
worscning. This phenomcnon, combined with a rapid
population growth, has not only resulted in a precarious
nutritional situation for a large portion of the African
population, both rural ard urban, but it has also led to a
decrcasc in agrizultural surplus. The deteriorating nutri-
tional sitnation dircctly affects the health of the population
concerned, resulting in a decline in productivity,. To
mitigatc this problem, most African countrics import in-
crcasing quantitics of food products.

The foreign cxchange loss, incurred not only as a result
of these imports but also as a result of the diminution of
the agricultural scctor’s capacity to generate a substantial
surplus, has contributed to a reduction in the volume of
financial resources to be invested in promoting the growth
of the agricultural scctor and of the rest of the cconomy.
Conscquently, the cntire process of cconomic develop-
ment in the region is compromised.

The detcrioration of agriculturc in the region is cx-
plaincd by the fact that for more than iwo decades the
agricultural productivity has not improved; on the con-
trary, it actually fell in most cases. The drop in agricultural
productivity reflects a decline in productivity of land and
labor, two major dcterminants of the agricultural output
in Africa. However, the agricultural policics adopted in
the region scem to have been founded, overall, on the
conviction that an incrcase in agricultural production
could be realized only by a massive rcturn to the land. In
other words, these policics considered the expansion of
cultivated arcas as an cffective means of accelerating the
growth of agricultural production in the region,

The studics have demonstrated that, considering the
ratc of population growth and the present level of crop
yiclds in tropical Africa, the cultivated areas should be in-
crcased at an annual rate of 13% in order to maintain
growth in cereal production of approximately 4% /ycar, to
mccet the food nceds of the African population (Mcllor
and Ranade, 1987). However, it has been cstimated that
during the period 1961-80 the growth ratc of the arca
under principal food crops in sub-Saharan Africa was only
1.5%/ycar (Paulino, 1984).

In addition, these studies have shown that in the sub-
Saharan zones, where the land is still abundant, it is quite

difficult to acnicve a noliccuble augmentation in crop
arcas. Furthcrmore, the slash-and-burn mode of produc-
tion, practiced in thesc zoncs, contributes to the destruc-
tion of vegetation and represeats, in the long-run, a
danger for the ccology of this region, alrcady unstable and
delicate. In the zones under considerable population pres-
surc, the cxpansion of the crop arcas cannot be
considercd. The intensive use of land with traditional
production techniques leads to low crop yiclds and soil
dcgradation. Thus, the intensification of agriculture by
incans of modern inputs and improved ‘cchniques of
production must be pursued.

The cconomic history of Asia decmonstrates that the
usc of modern inputs and improved agricultural tech-
niques contributed not only to higher crop yiclds but also
to an increase in the productivity of labor. This technologi-
cal change has stimulated the development of related
industrial activitics and scrvices in most of the Asian
countrics (Ranjarajan, 1982; Wanmali, 1983; Hazell and
Roél, 1983).

Without undcrestimating the role of other agricultural
inputs, studics show that fertilizers can significantly con-
tribute to increcased agricultural production in a number of
African countrics (FAO, 1982; World Bank, 1981). The
studics undertaken in the humid zone of tropical Africa
show that the usc of chemical fertilizers and improved soil
management have helped not only to increase the produc-
tivity of land and labor but also to stabilize the crop ficlds
and to promote cmployment in agriculturc. In addition, a
calculation bascd on FAO fertilizer trials and world prices
shows that, compared with food imports, chemical fer-
tilizer imports result in a substantial saving of forcign
cxchange (FAQ, 1986).

Fertilizer usc was recognized during the conference
organizcd by the International Food Policy Rescarch In-
stitute (IFPRT) and the University of Zimbabwe in 1983 as
a starting point for all efforts aimed at accelerating food
production in tropical Africa in thc medium and long
terms. It is cvident that the diffusion of high-yiclding
varictics, the sclective introduction of pesticides, and the
development of irrigation are also nccessary for a full
technological transformation of agriculture in Africa,

Despite this explicit recognition of the role fertilizers
can play, their use in sub-Saharan Africa not oniy remains
cxtremely limited but also grows less rapidly than in other



developing regions. Although the situation on the whole is
far from perfect, it should be pointed out that certain
Alrican countrics have achicved remarkable progress.
However, cven in these countrics, the use of chemical fer-
tilizers and the introduction of other technical innovations
przsent serious deficiencics. There is, for example, a sig-
nificant gay between the recommended fertilizer dose and
that cffectively used. The usc of fertilizers remains con-
centrated on cash crops such as coffee, tew, peanuts, cot-
ton, sugar, and, in ccrtain cascs, maize. Overall, food
crops arc ncglected. In addition, large farms reccive a dis-
proportionate quantity of thesc inputs relative to their
contribution to output.

In addition, the key indicators to agricultural output
show that the gencral situation in tropical Africa is not
promising. The recent cconomic reforms, operated within
the framework of structural adjustment, have proved that
in most African countrics the use of modern agricultural
inputs docs not rest on firm bases. In cffect, the changes
undcrgone in the domain of prices, credits, and markeling
have led to staggering drops in the consumption of fertil-
izers over the last 3 years or so.

The preceding considerations bring us to the fun-
damcntal question to which we must address ourselves:
which policy framework is needed to promote, in a stable
and long-tcrm maaner, the use of fertilizers and other
agricultural inputs? Although the region is characterized
by a large diversity, the problems of agricultural develop-
ment by which it is confronted arc similar in naturc. We
belicve that this framework should aim at (1) cncouraging
the usc of fertilizers on food and cxport crops,
(2) reducing the divergence between the recommended
fertilizer doscs and thosc cffzctively uscd, (3) accclerating
the fertilization of new land:;, (4) promoting the distribu-
tion of fertilizers among the small farmers and in arcas of
low agricultural potential, (5) improving the technical
skills of farmers, and (€) increasing the cconomic cffi-
cicney of fertilizer usc.

It is important to emphasize that the formulation of
this framework requires, at the outset, a profound
knowledge of the technical, cconomic, sociological, and in-
stitutional variables affecting the supply and demand of
fertilizers. Tt is from this angle that ihe present workshop
has been organized, witk the aim of gathering your views
and your rccommendations on what you consider, you
Alrican policymakers and analysts, to be the major con-
straints to the development of the fertilizer scctor in your
respective countrics,

We hope that by the end of this seminar it will be pos-
sible Lo derive not only important themes for cach country

represented but also, and more importantly, regional
themes that may become the object of an in-depth analysis
that will lcad to uscful rccommendations conccrning
chemical fertilizer policy. Finally, the International Food
Policy Rescarch Institute and the International Fertilizer
Development Center emphasize that this effort will be
undertaken in closc cooperation with the national institu-
tions in the countrics concerned.

Procedures, Themes, Reports

The participants will first present their papers. Infor-
mal discussion will then follow, with the objec.ive of bring-
ing out the key problems affecting most of the countrics
represented at this seminar, A background paper, 12
country papers, and 5 technical papers will be presented
and will serve as the basis for discussions on the various
problems identified in relation to the fertilizer sector.

The Background Note will constitute the reference
document for the scminar, while zountry prescntations
will cxamine the problems of the fertilizer sector in indi-
vidual countrics. The presentations by country should be
descriptive and analytical to a certain extent and should be
organizcd around the following lincs:

1. Fertilizer supply: importation, production, distribution,
markeling, and policics.

2. Fertilizer demand: the cffect of fertilizer on agricul-
tural productivity, pricing, crcdit agreements, usc of
complementary inputs (organic fertilizers, sceds, and
pesticides), extension, agricultural rescarch, distribu-
tion, marketing, and pricing of agricultural products.
The related government policics should be mentioned.
The country reports should also present the historical
record and the fertilizer consumption profile by crop
and by region, if possiblc.

The five technical reports will focus on the following
themes:

1. Fertilizer use in sub-Saharan Africa: rcgional analysis
and reflections.

2. Fertilizer usc in Asia: the experience of Bangladesh
and other Asian countrics.

3. Agronomic considerations relative to the use of
mincral and organic fertilizers in sub-Saharan Africa.

4, Microsociocconomic rescarch on the constraints to

fertilizer usc in the sub-Saharan region.



The group discussions will build on the following
points;

1. Fertilizer procurement policy issucs, with reflection on
the privatization of the fertilizer sector (production,
importation, distribution, and marketing).

2. Policy issucs related to fertilizer demand.

3. Aspects of regional cooperation between sub-Saharan
countrics.

Countries Selected, Participants,
Organization, and Logistics

Twelve sub-Saharan countrics, representing different
levels of agricultural development, have been selected to
participatc in this seminar: Benin, Cote d’Ivoire, Nigeria,
and Togo for Western Africa; Cameroon and Zaire for
Central Africa; Zimbabwe, Malawi, and Zambia for
Southern Africa; and Kenya for Eastern Africa. Once par-
ticipant per country has been invited. The seminar in-
cludes three other participants from international centers
dircctly concerned with the development of the fertilizer
scctor in the region: the International Institute of Tropical
Agriculture (IITA), the Intcrnational Center for the
Improvement of Maize and Wheat (CIMMYT), and the
International Crops Research Institute for the Semi-Arid
Tropics (ICRISAT). In addition to the above participants,
representatives from the Government of Togo and cight
rescarchers from IFDC and IFPRI, the organizers of this
workshop, arc also present.



Note Introductive

Tshikala B. Tshibaka

Problématique Et Objectif Du Séminaire

Depuis fes années soixante-dix, la situation agricole en
Afrique sebsaharienne ne cesse de se détériorer et cela i un
rythme fort accéléré. Ce phénomene. conjugué i une rapide
croissance démographique. @ non seulement entrainé une
situation nutritionnelle précaire pour une grande partie de la
population africaine. tant urbaine que rurale, mais a égale-
ment occasionné une diminution sensible du surplus agricole.
La dégradation de L sitwation nutritionnelle a des effets
directs sur I'état de santé des populations affectées. avece
conune conséquence. la diminution de leur productivité. Pour
pallier &t ce probleme. Fu plupart des pavs africains recourent
de plus en plus & des importations de denrées alimentaires
(comnrerciiles et non commerciales).

La perte des devises - occasionnée par ces importations et
par la diminution de fa capacité du secteur agricole de
dégager un surplus substantiel - se traduit par une réduction
du volume des ressources financieres i investir, en vue
d assurer la croissance du seeteur agricole et eelle du reste de
I"économie. Tout le processus du développement économique
de la région se trouve ainst compromis.

La déérioration de Dagriculture dans la région s'explique
par le fait que depuis plus de deux décennies, la productivité
agricole ne s'est guere améliorée ; au contraire, elle a diminué
dans la plupart des cas. La diminution de la productivit¢
agricole est le reflet d'une baisse de productivité tant de la
terre que de la main d'ocuvre, deux facteurs déterminants de
la production agricole en Afrigue. Or, les politiques agricoles,
adoptées dans la région en vue de faire face A cetle situation,
semblent étre fondées. dans leur ensemble, sur la conviction
que "augmentation de ta production agricole peut étre réalisée
grice a un retour massit A la terre. En d autres termes., ces
politiques considérent 1'expansion des superficies cultivées
comme un moyen efficace pour accélérer la croissance de la
production agricole dans la région.

Les Ctudes ont démontré, que compte tenu du taus de la
croissance aemographique et du niveau actuel des rendements
des cultures en Afrigque wropicale. les superficies cultivées
devraient augmenter & un taux annuel de 13 pour cent afin de
maintenir une croissance de la production eéréalicre de - pour
cent "an suseeptible de répondre aux hesoins alimentaires de
la population africaine (Mellor et Ranade, 1987). Or. il a ¢é
estimd que durant la période 19611980, fe taux de croissance
de la superficic occupde par les principales cultures en
Afrigue subsaharicnne. a été seulement de 'ordre de 1.5 %
par an (Paulino, 1984).

En outre, ces dtudes ont montré que dans les zones
d’Afrique subsahariennes, ol les terres sont encore abon-
dantes, il est biew ditficile de réaliser une sensible augmenta-
tion des superticies cultivées. De plus, “shifting cultivation™,
pratiguée dans ves zones. contribue a la destruction de la
véuctation. et représente. & long terme. un danger pour le
complexe deologique de vcette région. déja fort instable et
délicat. Dans les zones & forte pression démographique,
Pexpansion des superficies cultivées n'est pas envisageable.
L utilisation intensive des terres avee des techniques tradi-
tionnelles de production aboutit non sealement it de taibles
rendements agricoles. mais aussi & la dégradation des sols.
Dans les deux cas, le dénouement de cette situation agricole
passe néeessairement par Pintensilication de agriculture au
moyen des intrants et des techniques modernes de production.

L histoire ¢eonomique de "Asie montre, en effet, que
Futilisation des intrants modernes de production agricole el
des technigues culturales améliordes. a contribud on seule-
ment & augmentation des sendements des cultures, mais
aussi & la erdation d'emplois et i Paccroissement de la
productivité de Lo main d'oeuvre agricole. Ce changement
technologique est @ la base du développement des activités
industrictles connexes et des services dans la plupart des pays
d"Asie (Runjarajan, 1982 Wanmali, 1983 : Hazell and Roél.
HOR3).

Sans sous-estimer le role des autres intrants agricoles, les
¢tudes montrent que les engriis chimiques constituent,
moyen terme, un facteur clé de 1Maceroissement de i produc-
tion agricole pour un bon nombre de pavs africains (FAQ.
1982 ¢ Banque Mondiale. 1981). Les recherches mendes,
dans la zone humide de I'Afrique tropicale, montrent que
Futilisation des engrais chimigues, associée & une gestion
améliorée de Ta terre. permet non seulement d augmenter la
productivité de la terre et de Ta main docuvre, mais aussi de
stabiliser les champs de cultures et de promouvoir les emplois
aericoles. En outre. un caleul. busé sur les résultats des essais
et osur les cours mondiaux. montre que, comparées aux
importations de denrées alimentaires. les importations
d'engrais chimigues permettent de réaliser des dconomies
substantielles de devises (FAO. 1980).

L utilisation généralisée des engrais chimiques a é1é rete-
nue. lors de T conférence. organisée par Ilnstitut Internatio-
nal de Recherche sur les Politiques Alimentaires et par
FUniversité de Zimbabwe en 1983, comme point de depart de
tout effort visant & accélérer la production alimentaire en
Afrique tropicale & moven et i long termes. 11 est évident que
la mise au point des variéids a hauts rendements et leur
diffusion, I'introduction sélective des pesticides et le dévelop-



pement d. - .afrastructures appropriées a Iirrigation, sont
également nécessaires i la modernisation compléte de 1'agri-
culture africaine.

Maleré cette reconnaissance explicite du rdle que peuvent

joucr les engrais dans 'augmentation de la production agri-
cole, leur wilisation. ¢n Afrique subsaharienne, reste non
seulement fort limitée, mais elle croit moins rapidement que
dans d’autres régions en voie de développement. Bien que
dans I'ensemb o Ja situation ne soit pas fort brillante. un
certain nombre de pays africains ont réalisé des progrés
remarquables quil convient de souligner,
Cependant. méme dans ces pays. utilisation des engrais
chimiques et I'introduction des autres innovations technigues
présentent de séricuses déficiences. ! v a, par exemple. un
¢eart important entre la dose d’engrais recommandée et ceile
cffectivement utilisée. L utilisation des engrais et des
semences améliorées reste concentrée sur des cultures de
rentes telles que le caté, le thé, Parachide. le coton, le sucre
et. dans certains cas, le mais. Dans ensemble. les cultures
alimentaires sont négligdes. 1 convient de souligner égale-
ment ue les grandes fermes agricoles regoivent une quantité
disproportionnée de ces intraats par rapport a leur contribu-
tion. & ka production agricole,

En outre. les principaux indicateurs de tendance montrent
que fa situation générale en Afrique tropicale n'est pas pro-
metteuse. Les récentes réformes éeonomigues., opérdes dans
le cadre des programmes ¢ ajustements structurels. ont mis en
¢vidence le fait que dans Ja plupart des pays africains,
Futilisation des intrants modernes de production agricole ne
repose pas sur des bases solides. En effet. les changements
mtervenus dans le domaine des prix, des crédiis et de la
commercialisation. ont entrainé une diminution sensible de la
consommation des engrais en lespac. de deux ans.

Les considérations qui précedent. ameneni & cette question
fondamentale & faquelle nous devons apporter des réponses :
quel est le cadre politique & mettre en place en vue de
promouvoir, d'une maniere soutenue. utilisation des engrais
et des autres intrants agricoles 7 Sien que la région se
caraceerise par une grande diversité, les problémes de déve-
loppement agricole. auxquels elle se trouve confrontée. sont
de natures similaires. Nous pensons gue ce cadre doit viser it ;
(1) encourager 'utilisation des engrais sur les cultures
vivrieres et d'exportation : (2) réduire la divergence entre les
doses d’engrais recommandées et celles eftectivement appli-
quées : (3) accélérer la fertilisation des nouvelles terres ; (4)
promouvoir la diffusion des engrais parmi les petits agricul-
teurs ¢t dans les zones 2 faibles votentialités : (5) améliorer les
capacités techniques des agriculteurs : (6) augmenter effica-
cité économique de "utilisation des engrais.

Il est important de souligner que 1'élaboration de ce cadre
exige. en premier licu. une connaissance approfondie des
variables techniques. économiques, sociologiques et institu-
tionnelles affectant T'offre et la demande en engrais. Cest
dans cette optique qu'a é1¢ organisé le présent séminaire.

Cette rencontre vise a recueillir vos points de vues et recom-
mandations sur ce que vous considérer - vous les décideurs
africains - étant des contraintes majeures au développement
du secteur des engrais dans vos pays respectifs,

Nous espérons qu'i 'issue de ce séminaire. il sera possible
de dégager. non seulement des themes importants pour
chaque pays représenté, mais aussi et surtout des thémes 2
caractere régional, qui pourront faire 'objet d"un effort dana-
lyse approfondie. susceptible de déboucher sur des recom-
mandations utiles en matiere de politique d engrais
chimiques. Enfin, I'Insiitut International de Recherche sur les
politiques  Alimentaires (IFPRDY ¢t le Centre International
pour e Développement des Enerais (IFDC Afrique) souli-
gnent que cet eftort de recherche sera mené en collaboration
étroite avece les institutions nationales dans les pays
coneernds,

Démarche, Thémes, Exposés

Les participants présenteront d abord leurs exposés. Des
discussions de type informel seront ensuite engagées en vue
de faire ressortir les principaux problemes touchant la plupart
des pays représentds  ce séminaire.

Un exposé introductif, 12 exposés par payvs et 5 exposés
technigues seront présentés et serviront de base pour les
discussions sur les divers problémes. identifiés dans le
domaine de la politique des engrais.

L exposé introductif constituera e document de références
pour les travaux du séminaire. tandis que les présentations par
pays examineront les problemes inhérents au secteur des
engrais. Les présentations par pavs devront étre descriptives
et critiques dans une certaine mesure, et devront s'organiser
autour des points suivants :

(1) Les problemes relfatifs & I"approvisionnement en engrais :
importation. production. distribution, commercialisation
et politiques

{2) Les problemes liés & la demande des engrais © effets des
engrais sur la productivité agricole. fixation des prix.,
accords de crédits, utilisation des intrants complémen-
taires (engrais organiques. semences, et pesticides), vul-
garisation. recherche agricole, distribution. commercia-
lisation et fixation des prix des produits ayricoles,

Les politiques gouvernementales concernane ces divers
problemes devront étre mentionnées. Les exposés par pays
devront également présenter historique et les schémas duti-
lisation des engrais par culture et par région (si possible).
Les cing exposés techniques présentés porteront sur les
themes suivants :

(1) L'utilisation des engrais en Afrique subsaharienne : ana-
lyse régionale et réflexions :

(2) I"utilisation des engrais en Asie : I'expérience du Bangla-
desh et des autres pays asiatiques ;

(3) les aspects agronomiques relatifs & |"utilisation des



engrais minéraux et organiques en Afrique subsaharienne;
la recherche micro socio-économique sur les contraintes
inhérentes & 'wilisation des engrais en Afrique sub-
saharienne dans le contexte du développement de poli-
tiques ;

les stratégies et les politiques susceptibles d"améliorer la
diffusion des informations sur les engrais dans la région
sub saharienne.

4)

Les discussions de groupe porteront sur les points suivants :
(1) Les problemes relatifs aux politiques d'approvisionne-
ment en engrais, avee une réflexion sur la privatisa‘ion du
secteur des engrais (production, irportation, distsibution
et commercialisation) :
les problemes et les politiques relatifs i la demande en
engrais
(3) les aspeets de la coopération régionale entre les pays

d"Afrique subsaharienne.

Pays Sélectionnés, Participants, Organisation
Et Logistique

Douze pays d'Afrique subsaharienne, représentant des
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niveaux différents de développement agricole, ont été sélec-
tionnés pour participer 4 ce séminaire : le Bénin, Ia Cote
d'lvoire, le Nigéria, le Togo. pour I'Afrique de 1'Ouest : le
Cameroun et le Zaire pour I'Afrique centrale, le Zimbabwe,
le Malawi et la Zambie pour I'Afrique australe et le Kenya
pour I'Afrique de I'Est. Un participant par pays a é1é invité .

Le séminaire comple aussi trois autres participants prove-
nant de centres internationaux, directement concernés par le
développement du secteur des engrais dans la région : 1'Insti-
tut International d'Agriculture Tropical (IITA). le Centre
International pour I"Amélioration du Mais et du Blé (CIM-
MYT). and I'Institut International de Recherche sur les Cul-
tures des Zones Tropicales Semi-Arides (ICRISAT).

A ce nombre de participants, il convient d'ajouter le
représentant du Gouvernement togolais ¢t huit chercheurs du
Centre International pour le Développemuit des Engrais
(IFDC) et de Ulnstitut International de Recherche sur les
Folitiques Alimentaires (IFPRD). organisateurs de ce sémi-
naire.



Part 1

Fertilizer Policies in
Selected Sub-Saharan Countries
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Fertilizer Policy in Benin

Tetevi R. Vinyor

The bulk of agricultural output in Benin is produced by
smallholder farmers using simple tools, local crop
varictics, and traditional tcchniques. Fertilizers and other
modcrn inputs arc not recognized as cssential in the
agricultural productivity growth process. Given the
centrality of fertilizer in this process, the Government of
Benin dccided to handle, through a parastatal (Société
Nationale pour la Promotion Agricolc [SONAPRA]), the
procurement, distribution, and marketing - fertilizer.
This government-controlled dclivery system docs not
operate cfficiently. Fertilizers often do not reach the farms
when they are most nceded, and late applizations resull in
a low level of response.

Fertilizer usc was formerly subsidized, but in 1982/83
ihe government started to phase out the subsidics. The
price of fertilizer was increased during the same year from
25 FCFA per kg to 45 FCFA, rcpresenting an 80% in-
crease. In 1983/84, the nominal rate of subsidy was about
47%. In 1987/88, ferlilizers ccased to be subsidized and
were taxed at the rate of 10%. Fertilizers arc sold on
credit. During the sale of the produce to SONAPRA, the
amount of this credit is deducted.

Fertilizer procurement is mainly financzd by bilateral
and multilateral agencics, including the World Bank, la
Caissc Centiale de Coopération Economique, Fonds
Francais d’Aide ct dec Coopération, and the International
Fund for Agricultural Development (IFAD). The bulk of

thesc fertilizers is for export crops, mainly cotton. The dif-
ference between the estimated fertilizer needs and the
quantitics provided by thc above agencics is financed by
SONAPRA with credit from the local banks. SONAPRA
is plagucd by financial difficultics for a varicty of reasons,
including poor management.

Efforts to promote a local fertilizer industry appear to
have failed. A bulk blending plant built in 1983 has never
been operational, partly because of the lack of working
capital but mostly because the price of fertilizer blended
in the country is much higher than that of imported
brands. In addition, thc ecstimated value added of the
wholc opcration would be about 10% of the cost of raw
maltcrials, representing half of what the World Bank ac-
cepts as the low limit.

Rescarch on fertilizers has been concentrated on
cxporl crops such as palm oil, groundnut, cotton, and
tobacco. And among these crops, cotton has received the
lion’s sharc of resources allocated to rescarch. This
reflects the interest of French rescarch centers that con-
stitute the main rescarch network operating in Benin, As a
result of this dcliberate policy, 88%-96% of fertilizer is
uscd on cotton. Food crops have received little attention
in this regard. The diffusion of fertilizers in the country
rcmains limited. Fertilized arca increased from 3.5% of
the total cropped arca in 1982/83 to about 0% ir
1986/87.
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La Politique de ’Engrais en République Populaire du Bénin

Tetevi R. Vinyor

En République Populaire du Bénin, la guasi-totalité de la
production agricole est assurée par les petits paysans dispo-
sant d’exploitations agricoles aux superficies limitées (1.50
ha & 2.50 ha par famille) et des moyens de production
rudimentaires : houe. coupe-coupe. hache. Sur le plan tech-
nique, Ja mécanisation motorisée (utilisation du tracteur) est
tres limitée et culture anelée est guelque peu développée
dans les provinees septentrionales, mais i une éehelle encore
réduite. ‘Tres 1ot il est done apparu qu une politique rendant i
une augmentation de la production doit tenir compte du
niveau technique relativement bas de Fagriculteur béninois et
mettre en ocuvre, en preniier licu. des meswes simples, peu
coliteuses ¢ efficaces, Parmi ces mesures, Iutilisation des
engrais et des pesticides est considérée comme une pratique
capitale pour Faniélioratien de Ta oroductivité, sans augmen-
tation de lu taille de Iexploitation. Concernant fes engrais en
particulier. les autorités béninoises ont mis en application un
certain nombre de mesures. découtant directement des objec-
tifs de la politique agricole adoptée.

Quelques Objeetifs de la Politique Agricole en
République Populaire du Bénin

Nous citerons ici. les objectifs qui justifient la mise en
oeuvre d*une politique d"utilisation des facteurs de production
que sont les engrais et les pesticides.

(1) L'objectit’ prioritaire est dassurer autosuffisance ali-
mentaire, en résolvant quantitativement et qualitative-
ment. le probleme de alimentation de toute la population
béninoise. Ainsi. dans les programmes de développe-
ment. la priorité est donnde aux cultures vivricres. en
particulier les céréales. les tubercules et les Iégumineuses.
Ravitailler en maticres premicres les industries de trans-
formation il s"agit en fait de promouvoir la production
des cultares industrielles et les industries de transtforma-
tion qui utilisent les maticres premitres agricoles.
L objectif tend également a Fwiilisation & pleine capacité,
des industries alimentaires qui produisent des biens de
consommition pour le marché local et pour Iexportation,
Susciter, par accroissement de la demande en biens
d’équipement et autres facteurs de production. le déve-
loppement des industries mécaniques et chimiques. Ici,
i"agriculure doit étre dem: ndeur de biens d*équipement
et surtout de facteurs de production. produits par 'indus-
trie locale ; nous mentionnerons en particulier. les engrais
et les pesticides.

Constituer des réserves alimentaires en vue de faire face
efficacement aux périodes de soudure et aux anndes de
mauvaise production. Ainsi. la sécurité alimentaire vient

(4
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se placer apres Mautosuffisance alimentaire et reste un
objectif primordial.
Dégager des surplus pour I'exportation en vue d’accumu-
ler des devises pour "acquisition de biens d'équipement.
Dans la formulation de la politique agricole. Pexportation
des produits agricoles intéresse aussi bien les cultures
industrielles raditionnelles, que les cultures vivrieres. En
effer, la position particuliere du Bénin, 2 ¢coté du grand
voisin quest le Nigcria et au Sud des pays enclavés
conmmie le Niger et le Burkina Faso. fait que. pour les
paysans bénmois, les cultures vivrieres constituent égale-
ment des cultares de rente, en particulier les cérdales et
les wbercules faisant "objet de transactions importantes
aux marchés frontaliers.
Constituer un marché d@’envergure pour les produits
industriels, alimentaires et manufacturés, grice a 1'amé-
lioration du niveau de vie ot du revenu des agriculteurs.
Cet objectit implique 'existence d'une production com-
mercialisable, done en ce qui concerne les cultures
vivrieres. une production supérieure it la consommation.

¢ plus. le développement des transactions commerciales
doit permettre d'obtenir des débouchés pour les
excédents.
Lutter contre La cultare itinérante afin d'éviter La destrue-
tion de Penvironnement, en favorisant L culture intensive
et la sédentarisation des agriculteurs. Voilit un élément
fondamental de La politique des engrais, car la mise en
oeuvre de cet objectif est ues éroitement lide i la
restauration et au maintien de la ferlité du sol.

Tous ces objectifs doivent concourir i I'augmentation de la
production agricole. aussi bien pour les cultures vivricres que
pour les cultures industrielles.

(5)

(0)

(7

Comment la Réalisation de ces Objectifs Peut-
Elle Conduire a La Formulation Et A La Mise
En Ocuvre D’Une Politique Rationnelle
D’Utilisation Des Engrais

Pour obtenir I"augmentation de la production visée par ces
objectifs, il importe de concevoir des actions qui prennent en
compte certains éléments objectifs de "agriculture béninoise.
Quels sont ces éléments ?

La Taille des Exploitations Agricoles

La taille réduite des exploitations agricoles est due & la
pression démographique en zone rurale dans le Sud du pays.
et au manque de main d’ocuvre agricole dans le Nord.
Ainsi, la pression démographique dans le Sud a conduit & un
morcellement de Iexploitation agricole. rendant pratiquement



impossible une augmentation de superficie, méme au niveau
des familles disposant de la main d’oeuvre.

Par contre, dans le Nord ou la disponibilité de lu terre n'est
pas un facteur fimitant, Uinsuffisance de la main doeuvre
agricole rend difficile 'extension des superficies, sauf dans
les cas d'utilisation de la culture attelde.

Le Niveau Technique des Agriculteurs

L agriculture béninoise est encore dominée par les petits
paysans aux moyers techniques rudimentaires. La plupart des
agricultears travaillent encore a la main, avee des outils
traditionnels corime L houe. le coupe-coupe. la hiiche. Méme
dans les régions, ot la famille compte beaucoup de bras
valides. ces instruments sont peu propices i un accroissement
de Pexploitation,
Il est done clair que la mise en oeuvre des objectifs, concou-
rant & une augmentation de la production agricole,  doit
déboucher necessairement sur "augmentation de la producti-
vité. Dans des conditions écologigues normales. 1"utilisation
de Pengrais est un facteur pouvant assurer une amélioration
sensible de cette productivité. En outre. utilisation ration-
nelle des engrais peut permettre de mettre fin i la pratique de
Ja culure itindrante contribuant & la dégradation de
I'environnement.

La Formulation De La Politigue De L’Engrais
ar Les Autorités Béninoises

La politique de Pengrais a éé formulée de la maniére
suivante, publide dans les documents officiels . sous la
dénomination : “chimisation™,

La sauvegarde et encouragement de Ieffort du paysan
passe par atilisation rationnelle des engrais et des pesticides,
Pour cette raison, il faut veiller & un approvisionnement
régulier du monde rural en quantité et en qualité de ces deux
facteurs. Une meilleure séeurité dans approvisionnement
doit ¢tre assurde par la fabrication sur place des produits, en
temps opportun ¢t a la composition voulue. 11 est en consé-
quence urgent. de tout mettre en oewvre pour le démarrage
effectif, & GODOMEY. province de I'Atlantigue, de unité
de reformulation d'engrais et de la construction de Tunité de
reformulation de pesticide.

Dans cette formulation. apparaissent certains éléments
essentiels de la politique de 'engrais @ approvisionnement en
quantité suffisante, la qualité adéquate, Ta production sur
place. la distribution en temps voulu.

Les Actions Menées Dans Le Cadre De La
Politique De L Engrais En République
Populaire Du Bénin

L approvisionnement

L utilisation de I'engrais par le paysan est conditionnée par
la disponibilité du produit. D'une fagon géné. ale, ies strue-
tures privées traditionnelles du secicur tertiaire sont présen-
lées en zone rurale surto: b au moment de la commercia-
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lisation des produits agricoles, pour offrir au monde paysan
des produits manufacturés et des produits de consommation
de toutes sortes. Cependant, elles ne se préoccupent guére de
mettre & la disposition des agriculteurs, en période de culture,
les facteurs de production dont ils ont besoin.

L Etat a done pris en main la question de Papprovisionne-
ment du monde rural en intrants agricoles, L approvisionne-
ment en engrais est assuré au niveau central par la Société
Nationale pour la Promotion Agricole (SONAPRA). Elle
centralise les besoins, lance les appels d'oftres, procéde aux
dépouillements et aux adjudications, passe les commandes,
assurent les paiements, réeeptionne les produits et approvi-
sionne les orgamsmes régionaux de développement (CAR-
DER) en vue de la distribution au niveau des paysans,

Dans le processus devant aboutir & la livraison des engrais
aux paysans. la question tondamentale reste la disponibilité
des produits dans les villages au moment ol les agriculteurs
cn ont hesoin, ¢est-i-dire au mois de mars, pour les semis de
céréales dans la zone méridionale du pays. et au mois de mai
pour les mémes cultures de la zone septentrionale. Cepen-
dant, en pratique. les cultures industrielles recevant la plus
grande partic de la fumure. le mois de Juin est considéré
comme la période limite d approvisionnement.

Cependant, un autre facteur vient interférer sur ces dates.
En effet. en vue de réduire les coits de distribution des
engrais, 'idéal consisterait & profiter des retours i vide des
camions charges de ramasser dans les villages, les produits
agricoles commercindisés par les organismes d'Etat, 11 $"agit
du coton, de arachide, des régimes de palme, du Karité. Or,
les opérations d"achat de ces produits. démarrant au plus tard
en janvier, utilisation des moyens de transport correspon-
dant, néeessitent que les intrants agricoles, dont les engrais en
particulicr. soient dispontbles au plus tard en janvier au
niveau des organismes régionaux de développement : les
CARDER.

Cette exigence, reflétant une idée théorique, est représenté
par le calendrier d approvisionnement suivant :

AVRIL ¢ Expression des besoins par les paysans au
niveau des CARDER pour la campagne
suivante.

MAI :Transmission des besoins par les CARDER &
la. SONAPRA, tenant compte des stocks
prévisionnels de la campagne en cours,

JUIN ¢ Préparation des cahiers d’appel d'offres par
la SONAPRA.

JUILLET : Approbation des cahiers d*appels d*offres par
les autorités et lancement de "appel d oflres.

OCTOBRE  : Dépouillement. adjudication.

NOVEMBRE : Commande - Délai de livraison : 90 jours.
JANVIER : Réeeption au Port de COTONOU.
FEVRIER A AVRIL : Mise en place.

Dans fa plupart des cas. les engrais ne sont débarqués au port
de COTONOU qu’aux mois de mars ou avril.
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La Distribution

La politique de distribution mise en ocuvie tient largement
compte de la situation ohjective des pavsans., se trouvant dans
Iimpossibilité de parcourir de longues distances par mangue
de moyens de transport pour sTapprov.sionner en intrants
agricoles, En conséquence, le gouvernement a assigné aux
CARDER., [a mission de mettre en place les facteurs de
production jusquau niveau du village. L'engrais livré & ce
niveau est stocké par les groupements villageois ou par les
responsables de fa collectivité villageoise. dans des abris,
sous la responsabilité des agents d'encadrement,. Comme
précédemment mentionné. acheminement des produits est
assurd autant que possible par les camions venant ramasser
les produits agricoles commercialisés au niveau du village. La
distribution aux pavsans est faite pendant la période
d'épandage.

La Qualité des Engrais

L expérience accumulée dans la mise en ocuvre de Ja
politique d upprovisionnement. a amené les autorités béni-
noises & accorder une attention particulicre & la qualité des
engrais livids et i prendre certaines précautions pour garantir
cette qualité.

En effet dans le passé. la socidté chargée d'assurer les
commandes ¢t la réeeption des engrais a connu quelques
difficuliés avee les fovrnisseurs :

— Livraison de produits n"avant pas la composition deman-
dée notamment pour 'engriais NPKSB dont certains élé-
ments, en particulier le phosphore et le potassium, sont
sous-dosés.

—  Livraison de produits relevant certains défauts n'ap-
paraissant qu'd utilisation. Par exemple, il v cut une
livraison d'engrais granulés insolubles.

Dans La plupart des cas. les défauts ne sont déeelés quavee
Iapparition de certaines anomalies au niveau des cultures :
développement végétatit important au détriment de fa florai-
son en cas de déséquilibre des composants, développement
insuffisant en cas dinsolubilité de engrais.

Face a ces phidnonicies.certaines précautions ont été prises:

(1) Approvisionnement direct aupres des fubricants d’engrais
dans la mesure du possible.
(2) Engagement du fabricant & livrer les produits lorsqu’il
s'agit d une société commerciale.
(DHAnalyse contradictoire effectuée par un laboratoire indé-
pendant du fournisseur,
Ainsi. depuis quelques anndes, la qualité des engrais a ¢té
sauvegardée, grice & ces mesures,
Depuis un an. pour pallier aux changements de fabricants par
les sociétés commerciales qui, aprés avoir soumissionné i un
certain prix. partent & fa recherche de stocks en liquidation
des prix nettement inféricurs. il est exigdé une caution solidaire
entre le commergant et le fabricant.

Lu Politique de Prix

Subvention. Pendant plusicurs années, le gouvernement
béninois u pratigué une politique de subvention systématique

de Pengrais, afin d'inciter les paysans a I'utilisation de ce
produit,

Jusqua L campagne 1981-1982, 'engrais était vendu i 25
FCFA Ie kilogramme. quel que soit son prix de revient, ce Gui
entrainait un tax de subvention parfois supéricur 4 75 4% .

La campagne 1982-1983 w remarqué une augmentation du
Pri} qui est passé & 45 FCEFA e Kilogramme,

A partir de cette annde. la Banque Mondiale qui. dans le
cadre du financement des projets de développement rural
intégré, accordait des crédits pour acquisition des intrants
agricoles (engrais et pesticides). i mis en cause La politique de
subvention.

Des lors, il a été déeidé de réduire progressivement le taux
de subvention pour aboutir & un prix de vente de engrais au
paysan correspondant & son prix de revient bord champ.

Le tablean | indique I'évolution des prix et du taux de
subvention.

Tableau . Evolution des Prix des Engrais en FCFA/KG et du
Taux de Subvention pour les Campagnes de 1981 a

1988
80- 81- 82- 83- 84 85- 86- 87-
Anndes 81 82 83 84 B85 86 87 88
Prix de revient - - - 123 111 139 127 91
Prix de cession 25 25 45 60 60 90 90 100
Taux de cession
len pourcentages] - - - 60 50 40 30 0

Prix de Revient. Depuis toujours, I'un des soucis des auto-
rités béninoises a ¢té dacquérir des engrais de bonne qualité
et au prix le plus éeonomique.

Deux dispositions permettent de réduire le prix des engrais :
(h Pacquisition par la procédure dappels d'oftres @ elle
permet au moment du dépouillement et du jugement des
offres de choisir le meilleur bindme qualité-prix. permelt-
tant d’obtenir un produit de bonne qualité au prix le plus
intéressant.
la réduction des frais d approche. et plus particulicrement
des frais de distribution et de mise en place @ le principe
retenu est demplover le retour & vide des camions
aftectés, o la commercialisation des produits agricoles.,

to

pour la mise en place des engrais jusquau niveau du
village. Nous avons signalé que cette disposition connait
certaines insuffisances & cause du débarquement tardit
des engrais au port de COTONOU. Mais, duns la zone
septentrionale. ol le ramassage du coton et de Marachide
se poursil jusqu’au mois de juin. fa mise en oeuvre de fa
disposition est possible pour beaucoup de villages.

La Politique de Crédit

Une autre disposition prise par les autorités béninoises pour
favoriser "utilisation des engrais par les paysans, est la vente
i erddit.

Les engrais sont livrés & crédit aux paysans au moment de
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I"utilisation. Le remboursement intervient au moment de la
commercialisation des produits agricoles.

En pratique. au moment de L livraison de 1'engrais. un bon
d"achat est déliveé au paysan par I'intendant ou I'encadreur.
portant la quantit¢ livrée, le prix unitaire et le codt total.
Lorsqu'intervient, & la tin de la campagne agricole. la vente
des produits agricoles aux organismes ofticiels de commercia-
lisation. la valeur de I'engrais livié est déduite de celle des
produits vendus avant le paiement a agriculteur.

Une question se pose alors @ comment la SONAPRA
finance-t-elle "acquisition des engrais

Deux modes de financement interviennent :

(1) une partie des engrais est financée par les bailleurs de
fonds : Banque Mondiale. Caisse Centrale de Coopéra-
tion Economique, Fonds Frangais d*Aide et de Coopéra-
tion. Fonds International pour le Développement
Agricole, Fonds de 'OPEP cte... 1F s"agit des quantités
dengrais privues dans e cadre de projets financés par
ces organismes. Ce financerent intéresse les quantités
additionnelles d’engrais. ¢’est-i-dire. le surplus d'engrais
consommé chaque annde par rapport & 'année précé-
dente. Tres souvent. il s"agit d"ailleurs d engrais destinés
aux cultures industrielles.

La différence entre les besoins totaux et les quantités
financées par les bailleurs de fonds, est payde par la
SONAPRA, sur un crédit de campagne. accordé par le
consortium des bangues nationales.

En pratique. T totalité des engrais commandés est pavée
par crédit bancaire @ les bailleurs de fonds ne remboursant la
SONAPRA qu'apres réception des produits sur présentation
des demandes de remboursement, accompagnées des picces
Justificatives.

Une autre question gui se pose alors est de savoir quel est le
taux du crédit consenti par les banques : le taux de ce crédit
est-il répercuté sur le prix de revient, done sur les revenus du
paysan ?

Le crédit de campagne desiiné i I'acquisition des intrants
agricoles est consenti par les banques a ln SONAPRA au taux
normal, actuellement de 13 %. Cependant, les frais financiers
répercutés sur le prix de revient des engrais varient d'une
année a I"autre en pourcentage, et dépendent de la proportion
des engrais remboursée par les bailleurs de fonds. Ce rem-
boursement intervient en général trois & quatre mois apres le
dénouement des crédits documentaires ce qui correspond au
maximum & 6 mois de crédit bancaire. La part de financement
payée par la SONAPRA n’est remboursée aux banques
qu'aprés paiement par les paysans de la valeur des engrais
livrés, ce qui correspond a 12 a 14 mois de crédit, mais,
lorsque des disponibilités financiéres existent, la SONAPRA
accorde un crédit avant le remboursement par les paysans,
afin de limiter les frais financiers.

Le tableau 2 indique les prix de revient depuis la campagne
1983-1984 et il permet de prendre conscience de I'importance
des frais financiers.

Pour les deux dernicres années, I'importance des frais
financiers s'explique par la réduction sensible des quantités
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Tableau 2. Prix de Revient des Engrais en FCFA/KG Pour Ies
Campagnes de 1984 a 1988

Années 83-84 84-85 85-86 86-87 B7-88
Valeur moyenne en FCFA 91,26 91,41 113,58 91,31 62,67
Frais de transit 5,84 5,02 570 9,99 6.52
Frais de transport 5,06 5,014 1057 747 7,05
Frais financiers 4,13 272 204 11,29 7,52
Frais d'approche 7.00 7,00 7.00 7,00 7,00
Prix de revient 113 11 139 127 91

additionnelles financées par les bailleurs de fonds et par les
difficultés financieres de ln SONAPRA, entrainant un allon-
gement de fa durde du crédit bancaire.

La Politique de Production

Des 1976, dans le cadre de I'élaboration du Premier Plan
Triennal d"Etat et en raison des objectifs d autosuffisance
alimentaire qui impliquaient une augmentation notable de la
production agricole. les autorités béninoises avaient décidé de
généraliser utilisation des engrais sur les cultures vivrieres,
en particulier sur les cérdales et les wbereules, en vue
d améliorer la productivité.

I avait dont été prévu qu'au terme du plan, en 1979, la
consommation annuelle d'engrais serait la suivante ;
- Muais 42,185 tonnes

- Manioce 27.265 tonnes
- Haricot 3140 tonnes
- Coton _Y.168 1onnes
TOTAL 82.208 Tonnes

Ces prévisions tres optimistes de consommation d’engrais
¢taient d Norigine de I"étude, des 1977, d un projet d'installa-
tion d’une unité de reformulation d'engrais, du type **bulk
blending™. Lu capacité moyenne prévue était de 90.000
tonnes avee la possibilité de produire 160,000 tonnes en
fonctionnant & un rythme continu avee trois équipes de travail
suivant la demande extéricure,

Llinstallation de cette unité a connu quelques difficultés et
s'est terminée en 1983,

L objectif poursdivi était de deux ordres :

(1) pouvoir formuler & L demande. des types d'engrais
correspondant & chaque type de culture et & chaque zone
¢eologique.

mettre Uengrais i la disposition des paysans en temps
voulu : programmer la formulation sur une période conve-
nable afin d’optimiser I"utilisation des moyens de trans-
port, lors de la mise en place des produits au niveau des
villages.

Malheurcusement jusqu'it ce jour, I'usine n'a jamais été
productive en raison du manque de fonds de roulement. En
réalité, les bailleurs de fonds. estimant que le prix de revient
de la formulation risquait d'étre plus élevé que le coi
d’acquisition direct, n*ont jamais accepté que les fonds mis

—_
to
—



la disposition du Bénin pour I"acquisition d’engrais. soient
affectés au fonctionnement de I'unité de reformulation.

La Recherche

Elle doit permettre de répondre aux questions préalables i
toute utilisation d’engrais :

- Quelle est la formule d’engrais qui correspond & chaque

type de culture dans une zone écologique donnée ?

- Quelle quantité d'engrais utiliser pour maintenir le
niveau de fertilité du sol ?

- Comment utiliser I'engrais pour assurer le maximum
d’efficacité : périodes d'épandage, fractionnement,
etc...?

En République Populaire du Bénin, la recherche agrono-
mique initide trés souvent par les instituts frangais de recher-
che, et financée la plupart du temps par les bailleurs de fonds,
ne s'est préoccupée d'établir des formufes complétes
d’engrais que pour les cultures d’exportation : palmier 2 huile,
arachide, coton, tabac.

La recherche sur le coton est plus particulicrement minu-
tieuse ol jusqu'ici, I'Institut de Recherche sur le coton et la
fibre, précise, chaque année, la composition de I'engrais a
utiliser pour cette culture. Ce sont ces prescriptions qui
guident la SONAPRA dans les commandes d'engrais. Les
recherches ont ainsi mis en évidence, des carences en souffre
et en bore pour certaines régions, ce qui justifie la formule
actuellement utilisée sur le coton : NPKSB : 25-25-15-5-1.

Parmi les cultures vivricres, seule le mais fait 'objet
d’indications d'ailleurs impréeises concernant 1" utilisation de
sulfate d"ammoniaque ou d'urée, a une dose variant entre 50
et 100 kgs I"hectare. Les autres cultures vivrieres ne bénéfi-
cient d'aucune attention particulicre. 1l est simplement recom-
mandé de les semer, en particulier pour le mais et le sorgho,
derriere un coton qui a requ de I'engrais, afin de profiter de
Iarriere effet de la fumure.,

Au Bénin, cette situation est essentiellement due au Bénin,
au manque de ressources financiéres pour financer la recher-
che. Les seuls financements affectés 4 la recherche sont
fournis par les bailleurs de fonds qui ne s'intéressent qu’aux
cultures d’exportation. Actuellement seule la recherche sur le
coton regoit encore des financements extérieurs importants de
la part de la Banque Mondiale et du Gouvernement frangais.

Les Résultats Obtenus

Quelles sont les conséquences de toutes ces mesures sur la
consommation d’engrais en République Populaire du Bénin ?
(Cf. tableau 3)

On constate une augmentation des quantités d’engrais
d’une année a I'autre et ce phénomene est essentiellement dii &
I"essor du coton qui a connu un succes remarquable depuis
1982.

Néanmoins, les superficies fumées restent faibles par rap-
port aux superficies totales. En 1986, ol I'utilisation des
engrais a éé la plus importante, les superficies fumées
estimées atteignaient 4 peine 10 % des superficies totales
semées.
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Les Insuffisances Et Les Contraintes

La mise en oeuvre correcte de la politique des engrais, telle
qu’elle est définie par les pouvoirs publics, se heurte 3 un
certain nombre de difficultés. Nous sommes forcés de consta-
ter qu'entre les objectifs affirmés de la politique des engrais.
les moyens et les dispositions mis en oeuvre, il y a une
contradiction flagrante.

Limitation de 1I’Utilisation d’Engrais aux Seules Cultures
Industrielles

En pratique, pour certaines raisons qui seront évoquées
plus loin, seules les cultures industriclles ou cultures d’expor-
tation sont fumées par les paysans : coton, arachide, tabac,
palmier & huile, pourtant, la culture du coton absorbe actuel-
lement la quasi- totalité des commandes d’engrais, comme le
démontre le tablean 4,

On s'apergoit que le bindme NPK + urée, formé par les
engrais destinds au coton absorbe 88 & 96 % selon les années,
des commandes d'engrais. Quand on sait que le supertriple et
le sulfate d’ammoniaque sont destinds en priorité a I'arachide
dans Ta Province de I'Atacora, on en déduit que les cultures
vivrieres ne regoivent pratiquement pas d'engrais. Plusieurs
¢léments expliquent cette situation :

a) Les structures de vulgarisation, chargées de susciter les
demandes d’engrais et d’assurer la répartition des pro-
duits sur le terrain, ne s'intéressent qu'au engrais des-
tinés aux cultures de rente, faisant I'objet d'une
commercialisation par les structures d'Etat. La facilité
de rentabilisation des frais des intrants, lors de la vente
des produits agricoles, est I'une des raisons majeures.
En effet, il faut reconnaitre que le paysan est parfaite-
ment favorable a I"utilisation de I'engrais sur la plupart
de ses cultures, car il connait I'effet sur le rendement.
Cela explique quelques cas de détournements des
engrais, destinés aux cultures industrielles sur les
céréales.

b) D'une maniere générale, la recherche sur les cultures
vivrieres est négligée & cause de I'insuffisance du
financement intérieur et de I'inexistence d’aide exté-
rieure. Ainsi, bien que les paysans connaissent I'effet
nettement positif de Pergrais sur les céréales, les
recommandations des services de vulgarisation se limi-
tent & 'emploi de 50 & 100 kgs d’urée ou de sulfate
d'ammoniaque sur le mais ou le sorgho. Le plus simple
reste la recommandation faite aux paysans de semer le
mais ou le sorgho derriére un coton fumé, pour profiter
de I'arriére effet de 'engrais.

¢) Les bailleurs de fonds ne prennent en compte, pour le
financement des projets agricoles, que des quantités
additionnelles d’engrais destinées aux cultures
d’exportation,

d) Les contraintes du calendrier ne facilitent pas 'expres-
sion des besoins en engrais par les paysans. En effet, la
procédure d’acquisition par appels d'offres exige



Tableau 3. Quantités D’Engrais Consommées (en Tonnes) et Superficies Cultivées (en Hectares) Pour

les Campagnes d2 1983 a 1989

82-83 83-84 84-85 85-86 86-87 87-88 88-89

Engrais 6.441 9.896 16.207 20.017 22,107 21.410 14.967
Superficies fumées 32.205 49.480 81.035 100.085 110.535 107.050 -
Superficies totales

cultivées 911.186 963.006 1.022.933 1.101.035 1.109.307 - -
pourcentage de

superficies fumées 3,53 5,14 7.92 9,09 9.95 - -
Superficies fumées

pour le coton 26.926 39.673 56.511 83.217 102,708 - -
Tableau 4. Répartition des Engrais Commandés depuis la Campagne 1982-1983

(en tonnes pour chaque catégorie)
82-83 83-84 84-85 R5-86 86-87 87-88 88-89

NPK 4.444 5.739 9.688 12.860 14.850 13.830 10.641
UREE 1.373 3.202 5.525 3.965 4.967 5.020 3.720
Total 1 5.817 8.941 15.213 16.825 19.817 18.850 14.361
T.S. pho..phate 375 676 392 1.450 1.244 960 524
Sulfate d'ammoniaque 150 194 72 82 Kh] 0 0
Phosphate d’'ammoniaque 0 2 49 1.300 640 1.600 0
Chlorure de potasse 99 63 460 300 339 0 82
sulfate de potasse 0 0 21 60 0 0 0
Phosphate bicalcique 0 0 0 0 32 0 0
Total 2 624 955 94 3192 2,290 2.560 606
Total 1 + 2 6.444 9.896 16.207 20.017 22,107 21.410 14.967
% NPK + UREE 90,31 90.35 93,87 84.05 89.64 88.04 95,95
% autres engrais 9,69 9.65 6,13 15,95 10,36 11,96 4,05
Total Pourcentages 100 100 100 100 100 100 100

€)

I'application rigoureuse d'un calendrier permettant
I"arrivée des engrais en janvier ou en février, pour que la
mise en place soit terminée avant le début de la saison
des pluies : au mois de mars au Sud et au mois de mai
au Nord. Le personnel d'encadrement est donc amené i
demander aux paysans, dés le mois de mars ou avril,
leurs besoins en engrais pour 'année suivante. Or au
mois de mars ou avril, I'engrais de 1'année en cours
n'est pas encore utilisé et certains paysans ne 1'ont
méme pas encore requ ; d'ol la difficulté d’apprécier les
stocks prévisionnels de fin de campagne. La consé-
quence est I’existence d’importants reports de stocks
d’'une année A l'autre, avec tous les problémes de
stockage que cela comporte, de détérioration =t de
pertes. Le financement de ces stocks nécessite parfois
des fonds importants.

La limitation du crédit de campagne aux seuls intrants
destinés aux cultures d’exportation, ne favorise pas
'utilisation des engrais sur les cultures vivriéres.
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Compte tenu du fait que la récupération du crédit de
campagne est liée a la commercialisation des produits
agricoles, il a é1é retenu que les ventes d'engrais pour
les cultures vivrieres, en particulier les céréales., doivent
se faire au comptant pour éviter les impayés, de plus
que le mais et le sorgho sont vendus par des circuits
traditionnels.

Cette décision de vente au comptant des engrais destinés
aux cultures vivrieres, revient purement et simplement i
nier la nécessité d’utilisation des intrants agricoles sur ces
cultures. En effet, la période de livraison des facteurs de
production, correspond toujours a la période de soudure, ot
les disponibilités financieres des paysans sont quasi-
inexistantes. Comment, dés lors, espérer qu'ils puissent
acheter au comptant de I’engrais dans une situation aussi
difficile.

f) La commercialisation des produits agricoles :

Comme mentionné ci-dessus, le mode de commerciali-
sation des produits vivriers constitue un frein 2 1'exten-



sion du crédit agricole pour les intrants destinés aux
cultures vivrieres. En effet, les produits d'exportation
sont commercialisés par la SONAPRA, qui utilise les
dispositifs des CARDER pour procéder a leur collecte.
Au nivear de chaque marché, le paysan touchera des
produits livrés, moins la valeur des engrais et autres
intrants achetés,

Malgré I'existence de I'Office National des Céréales, la
commercialisation des produits vivriers ne fait I'objet
d’aucune orgamsation. En fait, le dynamisme particulier
dont fait preuve les petits commergants dans ce
domaine, rend trés difficile I'intervention de I'Etat. En
conséquence, le personnel d’encadrement agricole,
n’assistant pas a la vente par le paysan de son mais ou de
son sorgho sur les marchés traditionnels, il ne peut
procéder a la récapération des frais d'engrais correspon-
dants. La solution de facilité adoptée, par les orga-
nismes chargés de la distribution d'intrants agricoles, a
été d’exiger la vente au comptant. Nous avons déja
expliqué que cette disposition n'est pas opérationnelle,
car le paysan n'a pas les moyens de payer son engrais au
comptant.

La Distribution

Une insuffisance capitale relevée au niveau de la distribu-
tion, est le retard dans la mise en place des produits au niveau
des villages. Cela est essentiellement dil au retard mis par la
structure chargée de I'importation. & payer les fournisseurs.
Ces derniers ne placent les produits en fabrication qu'apres
avoir re¢u confirmation de I'établissement du crédit docu-
mentaire par leurs banques.

Les engrais sont donc livrés aux paysans & partir des mois
d’avri] (rarement) mai et juin (trés souvent). La conséquence
est qu'au Sud du pays, ol la premiere saison des pluies
commence au mois de mars pour le semis du mais, ['engrais
arrive toujours trop tard pour les cultures de premigre saison,

La Production
Deux problemes essentiels retardent actuellement la mise
en service de I'usine de reformulation d’engrais :
a) Le manque de moyens financiers :
Le fonds de roulement pour I'acquisition de matiéres
premieres et le financement du fonctionnement de
I'usine fait gravement défaut & la société des engrais du
Bénin, société d’Etat chargée de la gestion de 1'usine.
Il a é1é plusieurs fois proposé que la SONAPRA, unique
client de I'usine, avance les fonds nécessaires au démar-
rage des activités, comme il est le cas pour I'importation
des engrais actuellement. Cependant, les bailleurs de
fonds, en particulier la Banque Mondiale, se sont tou-
jours opposés i cette solution, estimant que la fourniture
des engrais par I'usine doit se situer dans le cadre de sa
participation a I'appel d’offres, lancé chaque année,
b) le prix de revient :
Il apparait que le prix de revient de I'engrais, formulé sur
place, est supérieur A celui du méme produit importé, Mais le
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gouvernement béninois a estimé qu’a 'intérieur du pays, les
avantages de la formulation & savoir : la fourniture A temps, la
régu'arité de I’approvisionnement, I'adaptation des formules
d'engzrais aux types de sol et aux différentes conditions
écolcgiques justifient ce supplément de prix.
¢€) La valeur ajoutée :

La valeur ajoutée de la formulation est & peine de 10 % du
prix de revient des matiéres premiéres. La Banque Mondiale
estime que ce chiffre est insuffisant pour justifier 'implanta-
tion de I'usine et surtout pour permettre d'accorder la priorité
a la production intérieure, méme plus chitre, dans le cadre des
stocks qu'elle finance.

Pour [a Banque Mondiale, les questions de prix de revient et
de valeur ajoutée de 20 % sont intimement liées. Une valeur
ajoutée de 20 % au moins peut justifier qu'une priorité soit
accordée a la production nationale . méme si elle est un peu
plus chére ces problemes, liés & la mise en ocuvre de la
politique des engrais, appellent un certain nombre de mesures
pour que les objectifs fixés soient approchés.

Les Mesures A Prendre

Comme nous "avons vi, pour atteindre les objectifs
d’autosuffisance et de séeurité alimentaire, 1'augmentation de
la productivité, liée 4 I'utilisation des engrais, se heurte A
certaines contraintes qui limitent I"utilisation des engrais sur
les cultures vivrieres. 1l convient done qu'un certain nombre
d’actions soient menées pour que la politique congue,
devienne une réalité.

L’extension de I"utilisation des engrais aux cultures vivrieres
nécessite que :

1. le personnel de vulgarisation se préoccupe, au niveau
du paysan, de ses besoins d'engrais pour les cultures
vivrieres ; et que le personnel d’encadrement suscite
I'utilisation des engrais sur les cultures vivriéres,
comme il est le cas pour les cultures d’exportation ;

2. les autorités acceptent I'extension du crédit des intrants
aux cultures vivricres, afin de permettre aux agricul-
teurs de disposer des quantités nécessaires pour leur
cultures ;

3. dans un premier temps, la recherche prescrit 1'utilisa-
tion de types d’engrais simples actuellement connus,
pour la fumure des cultures vivriéres : urée supertriple,
sulfate d’ammoniaque, phosphate d’ammoniaque, etc.
Ces prescriptions doivent concerner les types d'engrais,
les doses, les périodes, le mode d'épandage;

4. dans un deuxiéme temps, la recherche s'emploie
mettre au point, cotame pour les cultures d’exportation,
des formules compléetes d’engrais pour les cultures
vivrieres, en vue de restaurer effectivement le niveau de
fertilité des sols ;

5. le calendrier d'importation des engrais soit effective-
ment respecté pour permettre, dans la région du Sud, de
disposer des produits pour les cultures de premiére
saison, les cultures de céréales en particulier.



6. un systtme de commercialisation des produits vivriers,

contr6lé par les organisations paysannes (groupement
villageois, coopérative), soit congu et mis en oeuvra, en
vue de faciliter la récupération du crédit engrais sur
vivriers ;

. en ce qui concerne les financements des projets agri-
coles, les bailleurs de fonds soient amenés i inclure les
crédits nécessaires & ['acquisition d'engrais pour les

cultures vivrieres ;

la mise en route de 1'usine de reformulation d’engrais
soit envisagée dans les délais les plus brefs pour éviter
que cette infrastructure ne se détériore. Compte te".u de
sa capacité, son utilisation peut étre cnvisagée dans le
cadre de la coopération sous-régionale. Les bailleurs de
fonds devront étre sensibles aux avantages de cette
unité, afin qu’ils acceptent de financer son exploitation.



Principal Constraints to Fertilizer Use in Cameroon

Félix Nkonabung

Numerous constraints hamper fertilizer use in Cameroo-
nian agriculture. Among these are cumbersome institutional
arrangements with several overlapping ministries and agen-
cies involved in fertilizer procurement, distribution, and mar-
keting, resulting in delays and non-observance of the
agricultural calendar.

The most serous constraints at this level include limited
storage capacity at different points from the seaport to loca-

tions where most farmers receive their fertilizers. loss of

fertilizers during transport and distribution, and poor m.anage-
ment of the distribution and marketing systems. All these
constraints result in high cost of tertilizers at the farm level,
In addition, fertilizers and other imported inputs do not
always conform to technical and agronomic specifications,
which explains 0 a large extent why optimum vields are not
obtained.

The estimation of fertilizer needs is made at the beginning
of cach crop season using a survey method in which a
questionnaire is sent to different users. On the basis of the
revponse, the volume of fertilizer to be imported is estab-
lished for subsidized and non-subsidized sectors. [n this
process. no effort is made to take into account the production
target and relate this target to the size of cultivated areas,
recommended fertilizer applications. and crop- fertilizer price
ratios. Moreover, research on fertilizer use is concentrated on
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export crops (coffee, banana, cacao, cotton, palm oil, and
pineapple) where fertilizers are more profitable,

Due to limited government financial resources, the volume
of fertilizer use remains small relative to potentiai demand.
The government gives fertilizer subsidies directly to fertilizer
importers, including the public agency involved in fertilizer
delivery (Fonds National de Développement Rural:
CONADER), and maintains uniform prices across the entire
country. Fertilizer credit is distributed in areas without well-
established cooperatives or development projects, In other
arcas, farmers are required to pay for their fertilizers in cash
which is not always readily available. Regarding output
pricing policy, it should be noted that the producer prices of
export crops are fixed by the government, while those for
food crops are determined by domestic supply and demand
conditions.

The current strategy adopted by the Government of Cam-
eroon in order to increase agricultural production relies
heavily on area expansion, fertilizers, pesticides. and high-
yielding varieties. Toward this end, the government has
initiated a number of policy reforms, including liberalization
of the fertilizer market and gradual reduction of subsidies. For
these reforms to succeed. fertilizers and other modern inputs
have to be made accessibic to most farmers in a cost-effective
manner.



Principales Contraintes A L’Utilisation Des Engrais Au Cameroun

Félix Nkonabang

L’Agriculture Dans L’Economie Du Cameroun

La majeure partie de la population du Cameroun (70 %)
réside dans les zones rurales et vit principalement d'agricul-
ture. L'économie cemerounaise repose de ce fait sur le
secteur agricole, qui, avec I'élevage, fournit au pays I'essen-
tiel de ses revenus.,

En effet. o contribution de I"agriculture au produit inté-
ricur brut (PIB) et aux recettes d'exportation est respective-
ment de P'ordre de 30 2 70 %. Ce secteur compte plus d'un
million d’exploitations agricoles et couvre pres de 3 millions
d’hectares, soit 20 % des terres agricoles potentielles.

Si-le Cameroun, dans sa diversité, présente des sols parti-
culierement riches (volcaniques) dans la partic Quest, il n'en
est pas de méme des autres régions ol les terres sont de
fertilitd¢. moyenne et ol, du fait de la sédentarisation de la
population, il s"avere de plus en plus nécessaire daméliorer la
fertilité de sols par des apports d’engrais si I'on veut augmen-
ter fa production alimentaire.

L appiovisionnement du secteur agricole en engrais ren-
contre de nombreux blocages. Nous allons examiner en détail
les contraintes liées aussi bien a I'importation qu'i la distribu-
tion et & la commercialisation des engrais chimiques. Nous
aborderons, ensuite, les problenes relatifs A la demande, aux
prix, aux crédits. a I'utilisation der inputs complémentaires, &
la vulgarisation et & la recherche  En derniere analyse, nous
exposerons la politique envisagée par le zouvernement en
matiere d’approvisionnement et de distribution des engrais.

Contraintes A L’Utilisation Des Engrais

Contraintes Structurelles liées i I'Importation des Engrais
L'acquisition des engrais destinés au secteur traditionnel de

Pagriculture, au secteur encadré et aux coopératives, est

soumise au systieme d’appel d'offres et au systéme de quota

qui impliquent I'intervention de plusicurs administrations

dont :

- le Ministere de I'Agn:ulture qui détermine les types, les
quantités de produits et élabore le projet d'appel d'offres ;

- le Ministére des Marchés qui lance I'appel d’offres ;

- le Ministzre des Finances qui met en place le financement ;

- la Commission Technique de Détermination des Inputs qui
vérifie Ia qualité des produits ;

- la Commission Nationale des Marchés qui procéde au
dépouillement;

- la Commission d"Analyse qui analyse les offres et présente

des propositions & la Commission Nationale des Marchés.
Cette multiplicité de circuits sous-entend la lourdeur et les

autres carences inhérentes aux procédures administratives

22

(1) la mise en place du financement qui se fait toujours avec
beaucoup de retard : (2) la lenteur dans 1'attribution des
marchés & cause des conflits d'intérét, des transactions de
coulisse et des procédures précédemment mentionnées ; (3) le
non respect du calendrier agricole, tributaire des saisons, de
sorte que les engrais arrivent & contre saison et ne peuvent
ctre utilisés avec efficacité, ce qui compromet 1'effet
escompté sur les rendements.

Contraintes Finaneieres

L'acquisition des engrais est effectuée sur la base d’une
subvention inscrite. chaque année, au budget d’Investisse-
ment Public (PIB) de I'Etat. Ceci signifie que les quantités
d’engrais & acquérir sont iributaires de 1'enveloppe financiere
et que I'Etat ne peuat poursuivre qu'une politique correspon-
dant & ses moyens. Iy i done, néeessairement, une limitation
guantitative des produits et, en conséquence, les besoins ne
sont jamais totalement satisfaits, les normes techniques et
agronomiques de ces inputs ne sont pas toujours respectées,
aussi, les rendements optimaux ne sont-ils jumais atteints.

Les Problemes de Distribution et de Commercialisation
Aux problemes sus-évoqués lids i I"acquisition des inputs

s'gjoutent ceux de la distribution dont les plus importants sont :

- la faible capacité de siockage. aussi bien du port de
débarquement (Douala) qu'a celui du liew d’utilisation 2
"exception des coopératives de I'Ouest et des sociétés de
développement ;

- la maitrise insuffisante des wechniques de gestion rendant
les colts excessivement élevés ;

- les pertes au niveau du transport et de la distribution ;

- ele...

Les Problémes de Demande, de Prix et de Crédit

Les besoins ou la demande potentielle sont déterminés en
début de campagne sur la base de sondages, par des circu-
laires adressées aux dittérents usagers s'approvisionnant par
le biais du systeme d'engrais subventionné : services tech-
niques, coopératives, sociétés de développement. Les
réponses sont ensuite analysées et sur la base des résultats
obtenus, les commandes sont passées en tenan® compte d'une
marge d’erreur.

La détermination des besoins devrait plutot s'opérer sur la
base des objectifs de production de chaque secteur (spécula-
tion), en fonction acs ¢léments suivants : les superficies, les
doses recommandées pour les diftérents épandages, les rende-
ments escomptés, le pux de revient Les besoins se
déterminent-ils encore par un systeme de navigation i vue et
en particulier en fonction des disponibilités financieres



Pour la campagne 1987/1988, toutes formules confondues,
les besoins ont ainsi été établis & 150.000 T pour le secteur
subventionné, et & 5/.000 T pour le secteur non subven-
tionné, (Cf. tableau). Rappeions que 1'offre d’engrais reste
inférieure & la demande potentielle a cause du financement
qui n'est pas toujours suisisant.

Absence de Crédit de Campagne

A I'exception des zones, ol il existe des coopératives bien
structurées (Nord-Ouest, Sud-Ouest, Ouest, Littoral) et des
Sociétés de Développement (SEMTY, WADA, UNVDA,...).
ou un systeme de crédit pré-campagne est institué, les pay-
sans des autres zones sont obligés d'acheter au comptant les
engrais dont ils ont besoin. Or, il se trouve que les périodes
d'épandage des engrais coincident avec les périodes de sou-
dure, ou les paysans n’ont pas d'argent liquide et doivent
donc faire appel aux usuriers et autres trafiquants de mauvaise
foi.

Effets des Engrais sur les Rendements et Utilisation
d’autres Types d’Amendements

Dans les conditions actuelles, les pratiques agricoles restent
essentiellement traditionnelles et les engrais s'utilisent surtout
pour les cultures d’exportation (café arabica et robusta, coton,
riz, banane douce....). Cependant, les cultures vivrieres bé-
néficient des arricres effets de la fertilisation, du fait de
Passociation des cultures qui se trouve étre 1a régle un peu
partout dans le pays, & I'exception des provinces septentrio-
nales o le mil et le sorgho sont cultivés essentiellement.

Bon nombre de petits paysans, surtout ceux du secteur
maraicher (Noun Obala, Maroua) utilisent beaucoup le com-
post. La fabrication des compostieres occupe une place
importante duns la formation des encadreurs et cntre systé-
matiquement dans les programmes de vulgarisation agricole.

Des travaux de recherche sur l'utilisation d'un certain
nombre de formules d'engrais ont été entrepris par I'Institut
de la Recherche Agronomique (IRA) sur certaines cultures
principales du pays ; des doses opiimales d'engrais ont été
établies et recommandées. Le tableau ci-dessous résume les
résultats de cet effort de recherche.

Café Robusta
Caf¢ Arabica

Banane d'exportation

700-900 kgs/ha
700-900 kgs/ha
700 kgs/ha

2.5 Tha (café parche)
2,5-3 Tha (café parche)
35 T/ha (café parche)

Ananas 500 kgs/ha 50-65 T/ha (café parche)
Riz 250-400 kgs/ha 4.500-5.000 kgs/ha
Coton 800-1.300 kgs/ha
Palmier & huile 271-645 kgs/ha 30 T/ha
(régimes de noix de palme)

Canne 2 sucre 500-700 kgs/ha 84 T/ha

Comme nous pouvons le constater, les principaux résultats
concernent apiquement les produits d’exportation. La
consommation moyenne d’engrais reste dans I'ensemble fai-
ble, de I'ordre de 35 kgs/ha soit 150 kgs/ha pour les cultures
d’exportation et 9 kgs/ha pour les cultures vivriéres.
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Par ailleurs, il convient de souligner que certains résultats
de recherche sont encore peu connus des services de vulgari-
sation, A cause de la faible relation existant entre la recherche
et la vulgarisation. Cette situation, fort préoccupante, a déji
fait I'objet Ze multiples rencontres, et il y a lieu d’espérer
qu’une solution sera trouvée dans le cadre d'un projet de
réformes du systeme de vulgarisation, dont I'exécution de la
phase expérimentale démarrera bientot.

Il faudrait enfin noter que la plupart des formulations
concernent les engrais destinés aux cultures de rentes bénéfi-
ciant de subventions depuis 1973, alors que la subvention aux
cultures vivriéres ne date que de 1981,

Coiits et Bénéfices Liés a L'Utilisation Des
Engrais

Engrais, Productivité et Revenus des Agriculteurs :

Si les engrais ont une incidence déterminante sur certaines
}roductions d’exportation, (café, banane d'exportation,
ananas, riz, palmier & huile, hévéa, etc...), ils n'ont par
contre qu'un effet marginal sur les cultures vivriéres, qui ne
bénéficient Gue des effets résiduels dans la plupart des
régions, ol les cultures sont en association ou suivent un
cycle d’assolement.

La faible utilisation des engrais dans la culture vivrieére est
principalement liée aux facteurs suivants :

- I'intreduction tardive (1981) de la subvention qui n'était
accordée yu~ pour les cultures de café, cer elle provenait de
la caisse de stadilisation du café et du cacao. Cette subven-
tion devait soutenir les revenus des agriculteurs en vue
d’encourager I"utilisation des engrais pour I'accroissement
de la production.

- le manque d’organisaion du secteur de la production
vivriere par rapport & celui des cultures d’exportation : il
n'exsite ni coopératives, ni circuits de commercialisation et
de crédit, donc absence de moyens de récupération.

Dans I'ensembie, il s'ensuit que la productivité vivriere

reste faible et réduit le revenu de ses agriculteurs.

Une action efficace devrait donc étre envisagée pour la

vulgarisaticn de I'usage des engrais sur les cultures

vivrieres. Cetie action devra étre centrée sur :

- Iorganisation et la mise en place d'un programme de
démonstration et de formation des paysans, avec affecta-
tion d'encadreurs dans les zones, ol ! usage des fertili-
sants est peu ou pas connu (Est, Adamaoua, Extréme
Nord, Sud et Centre...) ;

- I"organisation du circuit de commercialisation avec struc-
turation du milien socio-professionnel, la création de
groupements coopératifs, la mise en place d’un systéme
de crédit. etc...

La Subvention aux Engrais :

Le terme ‘‘subvention’ désigne généralement |'assistance
financiére accordée par le Gouvernement A une personne, &
une collectivité, & une société ou i une organisation, dans le
but de faciliter certaines acquisitions de biens ou de services.



La subvention aux engrais, en pratique courante au Came-
roun, est payée aux fournisseurs/importateurs et a 1'agence
publique (Fonds National de Développement Rural : FONA-
DER), chargée du transport et de la distribution.

Il s’agit donc d’une subvention directe et inconditionnelle,
car elle concerne tous les types d'engrais utilisés pour toutes
les cultures sans exception.

Dans ces conditions. les prix uniformes/uniques sont fixés
par le gouvernement et sont appliqués 2 toutes les régions
camerounaises.

En dehors de cette subvention, d’autres avantages ou traite-
ments préférentiels sont accordés aux importateurs : il s'agit,
en particulier, de I'exemption des droits de douane, 1’applica-
tion de tarifs préférentiels pour les dioits portuaires, etc...

A titre d’exemple, le tableau | indique, pour les années
1985/1986, 1986/1987 et 1967/1988, les prix des différents
produits (engrais) vendus a Douala et les prix subventionnés
qui furent pratiqués.

La subvention aux engrais a été introduite comme une
source déguisée d’investissements dans le secteur de la pro-
duction caféiere (le secteur cacaoyer, lui, bénéficiant de la
gratuité des produits de traitement phytosanitaire).

La présence de cette subvention semble justifier le faible
niveau des prix des produits de base, comparativement au
colit de rioduction. 11 en résulte un faible niveau des revenus
aux producteurs puysans. un faible pouvoir d achat étendu a
la majorité de ia population et, par conséquent, une faiblesse
de I'économie nationale.

Soutien des Prix Agricoles :
Les prix des produits d'exportation ne sont pas subven-
tionnés et ils restent dans I'ensemble assez faibles par rapport

au cofit de production. Néanmoins, ils sont soutenus griice a
la caisse de stabilisation, dont I’action est certainement déter-
minante pour le maintien du niveau des revenus aux plan-
teurs, sans pour autant résoudre le probléme du coilt de
production, ni celui de la détérioration des termes de
'échange.

Les produits vivriers ne sont pas soutenus et la fixation des
prix s’opeére par le jeu de I'équilibre entre I'offre et la
demande. Ces prix subissent des fluctuations saisonniéres
liées au cycle de production . Bien qu'il existe, sur la base
d’une **mercuriale’” des**prix homologués™, {ixés par les auto-
rités administratives de chaque province pour les produits
courants, et par I'administration centrale pour les produits de
grande consommation (sucre, riz, huile) la concurrence, sur-
tout, joue un rdle important.

D’autres facteurs influant sur le secteur des produits
vivriers sont :

(1) I'absence de technologie dans le domaine de la trans-
formation ¢t de la conservation : la détérioration rapide
de certains produits entraine des pertes considérables.

(2) I'absence de maitrise des technclogies susceptibles
d’améliorer la productivité tant dans le secteur tradi-
tionrel que dans celui des agro-industries : la faible
productivité des rendements entraine des coits de
production élevés et, par conséquent, des prix de vente
accrus. La concurrence devient alors difficile a soutenir
vis-a-vis des produits importés (riz, huile, sucre,
farine) provenant des pays qui maitrisent parfaitement
les technologies de production et qui, de plus, consa-
crent des subventions importantes a 'exportation de
ces produits.

Tableau 1. Evolution Du Prix Des Engrais Depuis 1985. (Fob Douala)

Et De La Subvention Depuis 1985

Types d’engrais 1985/86 1986/87 1987/88
Prix Fob Prix Fob Prix Fob
Douala Prix sub. Douala Prix sub. Douala Prix sub.
20-10-10 93 054 F/T 35000 F 72 000 35000 F 65 860 Encore
pour pour non fixés
12-6-20 86 000 enlévement a 69 0000 enlévement 65 095
Douala a Douala
10-70-10 - et 40 000 F 74 000 et 40 000 69 350
Sulfate d’Am. 21% M 59 065 dazns les autres 48 000 pour les 39 950
provinces autres pro-
vinces
UJUREE 46% N 69 000 55 000 52 500

N.B.: Au prix FOB DOUALA s'ajoutent les frais suivants qui étaient supportés par 1'Etat:
® Frais de stockage, protection, reconditionnement ct autres: 7 & 9 000 F/T.
® Frais dc transport 28 4 39 F/T/Kg, soit en moyenne nationale pondérée.

® Frais de distribution 10 000 F/T en moyenne
® Marge de distribution 0 3 6 000 F/T svivant organismes.
® Marge d'erreur 0 3 6 000 F/T suivant organismes.



Politique Agricole Et Réforme Du Sous
Secteur Engrais

Grande Lignes de la Politique Agricole

La politique agricole du Cameroun vise A consolider 1'auto-
suffisance alimentaie, malgré quelques déséquilibres, qui
peuvent subsister ou subvenir dans certaines régions du pays.

Cette politique vise également & développer la production
agricole en vue d'approvisionner les pays limitrophes et
voisins, et de pourvoir les secteurs secondaires et tertiaires,
constituaat les principaux fournisseurs en matiéres premieres
de I"agriculture et des populations agricoles, principales
consommatrices de biens et de services.

Compte tenu du role fondamental de I'agriculture dans
I'économie du pays, le Gouvernement camerounais attache
une attention toute particuliére au développement de I'agricul-
ture, en général, et i celui des engrais en particulier. Pour ce
faire, trois principales mesures sont envisagées visant
"accroissement de la production agricole, & savoir : 1'exten-
sion des superficies cultivables, I'intensification de la mécani-
sation et des programmes d'accompagnement, utilisation des
engrais, de la fumure et d'autres intrants complémentaires,
(semences améliorées), et li continuité de la lutte
phytosanitaire.

Réforme du Sous-Secteur Engrais :

Le principal objectif est I'intensification de I'utilisation des
engrais, étant donné que ce facteur de production contribue
pour plus de 50 % a I'accroissement des rendements. Or,
malgré les besoins importants et la capacité élevée de con-
sommation des producteurs, surtout pour les zones de Café
Arabica & I'Ouest et au Nord-Ouest, il n’est pas toujours
possible de satisfaire les demandes en engrais, les acquisi-
tions de ces intrants étant limitées par les disponibilités de
financement, li‘es aux subventions de I'Etat.

Face a cette situation, le Gouvernement a mis en ocuvic,
avec l'assistance technique et financiere du Gouvernement
des Ltats-Unis (USAID), un programme de réformes du
Sous-Sectear Engrais, dont les principaux objectifs portent
sur la libéralisation du marché de ces produits, par la privati-
sation des circuits d'acquisition et de distribution, avec un
transfert intégral, mais progressif, des fonctions de commer-
cialization des institutions publiques (FONADER) a un sys-
teme libéral qui, parallelement 4 son bénéfice, aidera a
I"augmentation de I"utilisation des engrais au codt le plus bas
possible.

Cela devrait avoir pour effet I'élimination progressive des
subventions et donc d’une économie de devises, la simplifica-
tion des procédures d'acquisition des engrais et, en consé-
quence, le respect des délais de leur mise a disposition et du
calendrier agricole. (Cf. tableau 2). Ces mesures seront
naturellement renforcées par la promotion de I’utilisation des
engrais grice & des programmes de sensibilisation, a I'utilisa-
tion d’un réseau de dctaillants a tous les niveaux, et surtout
grice aux bénéfices qu'en tirent les paysans. A la long terme,
cette politique conférera a I'exploitant agricole I'entiére res-

Tableau 2. Evolution De La Consommation D’Engrais
Subventionnés Pour La Période 1990/1988

Consomimation

Années en tonnes Valeur en FCFA
1980-1981 44.000 3.500.000.000
1981-1982 52.000 3.500.000.000
1982-1983 85.000 6.000.000.000
1983-1984 82.326 7.000.000.000
1984-1985 65.313 6.500.000.000
1985-1986 75.000 6.500.000.000
1986-1987 110.000! 7.000.000.000

60.000° 4.000.000.000

1987-1988

‘Marchés encore en cours d’exécution, déja livrées : 64,983
tonnes.

“Prévisions de 1'exercice en cours.

ponsabilité de la gestion de son exploitation et I’incitera 2
I"épargne en vue investissements réguliers au sujer desquels il
aurd appris A saisir le sens et I'objectif,

En tout état de cause, la solution aux probléemes du marché
des engrais et i la subvention constitue la toile de foud de la
stratégie, progressivement mise en place depuis septembre
1987, date de la signature de la convention d'assistance avec
'USAID. Les principales composantes de cette stratégic sont :
- la fixation des prix aux consommateurs (bas prix des

engrais et des produits agricoles ou prix élevés des engrais

et des produits agricoles) ;

- la suppression totale ou partielle de la subvention avec,
pour corollaire, I'introduction des mesures de compensation
telles que les prix incitatifs, les investissemenis sociaux,
etc...

Toutes ces mesures auxquelles s’ajouteront bien d’autres
telles que la réduction de taux d’intéréts (taux préférentiels)
pour les crédits octroyés aux fournisseurs, la mise en place
d’un cysteme de crédit de campagne aux agriculteurs, etc...
devraient permettre, nous I'espérons, d’assurer aux agricul-
teurs, au bon moment et au bon endroit, la fourniture i un
prix compétitif des engrais les plus adaptés i leurs besoins, ce
qui suppose un excellent circuit de commercialisation, de
transport et de distribution, des facilités de stockage et des
services d'encadrement efficaces. Elles devraient également
permettre aux agriculteurs de produire et de vendre mieux,
plus, de rentabiliser ainsi leurs efforts et d’augmenter leurs
revenus grice a I'utilisation rationnelie des engrais, consti-
tuant les principaux catalyseurs dans une agriculture appelée
2 se moderniser pour devenir plus performante et plus
compétitive,

Conclusion

En résumé, nous pouvons noter que les principaux fac-
teurs, étant a I’origine de la sous-consommation des engrais,
sont dus an fait que les petits agriculteurs, constituant la
principale force de production dans un systéme oti le secteur



traditionnel domine, regoivent peu ou pas d’engrais pour les
raisons suivantes : faible disponibilité des fertilisants, prix
élevés des engrais, méconnaissance de la rentabilité des
engrais, manque de liquidités et absence de crédits.

Pour un pays comme le Cameroun, ou I’objectif majeur
porte désormais sur I'uccroissement des rendements et de la
productivité agricole, nous restons convaincus que si
I'atteinte de ces objectifs passe par différentes voies (I'exten-
sion des superficies cultivées, la mécanisation du secteur
moderne, la modernisation de la production agricole par la
création d’exploitations agricoles de moyenne importance. la
baisse de la moyenne d'ige des agriculteurs, la restructuration
de P’encadrement, ['utilisation des intrants appropriés
etc. . .), elle passe surtout par I'accroissement de L1 consom-
mation des engrais et, en d'autres termes, par le ¢éblocage
des différents goulots d'étranglement dont quelques-uns ont
été analysés ci-dessus.

Par ailleurs, le Cameroun a besoin d'une croissance écono-

mique soutenue dont I'agriculture est le principal moteur.
Pour soutenir et revitaliser ce secteur clé de I'économie, le
Gouvernement doit absolument développer I’'emploi intensif
des engrais, accroitre leur efficacité tout en limi ant les sorties
de devises diies aux subventions.

Le programme de réforme du sous-secteur des engrais,
dont la mise en place est imminente et dont les principaux
objectifs portent sur la libéralisation des importations, et de la
distribution des engrais et sur la suppression a terme de la
subvention, devrait contribuer a la promotion de la consom-
m ..ion des engrais.

Cependant, nous pensons que, parallelement & ce pro-
gramme, d’autres voies doivent étre recherchées et devront
porter sur la diminution des cofits dans ce secteur, I'incitation
a la consommation des engrais, 1'amélioration du niveau de
revenu des paysans, et la production nationale des engrais,
qui, seule, per:nettra des économies de devises et contribuera
4 une certaine indépendance nationale.



The Fertilizer Sector in Cote D’Ivoire

Kouame Koffi

Ot the 10.1 million people living in Céte d’Ivoire, 67%
reside in rural arcas. Agriculture is the dominant
cconomic activity. It provides 25% of GDP and 60% of
export revenue. About 80% of the labor force is engaged
in agricultural activitics. Taxcs on agricultural exports
provide 30% of the annual government budget.

Agricultural output comes mainly from small farms
and plantations or agro-industrics. The small-farm scctor
is characterized by traditional methods of production. This
sector produces the bulk of food crops and most of the
coffce and cacao. Some small farms use modern agricul-
tural techniques, for cxample, those in irrigated rice
projects where fertilizers arc provided at no cost by the
government. Plantation agriculture is dominated by big
corporations using advanced agricultural technologics.
The usc of fertilizers is common, and these corporations
work closcly with rescarch ceniers. They also assist
farmers in the development of plantations known as plan-
tations villageoises.

To promote the development of the economy, the
Ivoirian government has implemented policics that favor
agricultural diversification, modcrnization, and improved
productivity. The country’s fertilizer nceds are largely
covered by SIVENG (Société Ivoiricnne d’Engrais), which
also cxports to Mali and Burkina Faso. Other fertilizers,
such as urca and potassium, are imported by two private
companics, STEPC (Société Tropicale d’Engrais ct dc
Produits Chimiques), and Agricentre. These imports are
made through tenders. This helps maintain price unifor-
mity between the local and international levels.

Until recently, fertilizer prices were subsidized. This
practicc has now been climinated. The government has
also imposcd a tax on fertilizer imports since 1987 to
protect SIVENG and has implemented compensatory
mcasures to ncutralize the tax impact. It is important to
note, however, that a significant number of farms do not
use fertilizers at all.
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Le Secteur Des Engrais En Cote D’Ivoire

Kouame Koffi

Introduction

Apergu Général sur la Cote d’Ivoire

La Cote d’Ivoire est située entre le Seme et le | 1éme degré
de latitude Nord et le 3eme et le 9eme degré de longitude
Ouest.

Elle est limude au Nord par les républiques du Mali et du
Burkina Faso. & I'Ouest par les républiques de Guinée et du
Libéria. & I'Est par la république du Ghana. Elle est bordée au
Sud par I'Océan Atlantique. Sa superficie est de 322 462
km2.

Deux climats se partagent le territoire ivoirien ¢

- le climat subéquatorial ou *attiéen™", touchant les régions
comprises entre a cote et e Yeme parallele, qui com-
porte quatre saisons @ deux saisons pluvieuses (de mi-
mars & juillet et d octobre & novembre) et deux saisons
seches (de décembre & mars et d a0ht & septembre) ;

- le climat *soudano-guinéen™ ou climat tropical humide.
affectant les régions situdes au Nord du 9eme parallele,
qui est caractérisé par deux saisons ; une saison pluvicuse
de 6 2 7 mois et une saison s¢che de 5 4 6 mois.

A ces grandes divisions climatiques correspondent deux
grands types de végétation : les savanes au Nord et la forét au
Sud.

Quant & la population de la Cote d'Ivoire. elle est de 1'ordre
de 10.100.000 habitants (chiffre de 1984). Cette population
est en majorité rurale, soit plus de 67 %. Le taux de
croissance de la population ivoirienne se situe i 4 % par an.

Les Données Economiques

L économie de Ta Cote d’lvoire est dominée par "agricul-
ture qui reste le moteur du développement éconumigue et
social du pays. Les productions agricoles procurent i I'Etat et
aux populations 'essentiel de leurs revenus. L agriculture
fournit environ 25 % du PIB et plus de 60 % du total des
exportations de marchandises. Elle emploie pres de 80 ¢ de
fa population active et les taxes sur les cultures d*exportation
représentent 30 ¢ des recettes publigues annuelles.

Pour consolider et développer I'économie nationale, la Cote
d’Ivoire a mis en place une politique qui privilégie la diversi-
fication de "agriculture. Afin de promouvoir ce secteur vital
pour la croissance ¢conomique du pays, le gouvernenent a
mis en ocuvre une stratégic orientée 2rs les points suivants :
Futilisation des jacheres pour lutter cont-e I'exploitation abu-
sive de notre patrimoine forestier, la modernisation de 1"agri-
culture par Minstallation des jeunes agriculteurs.
I'amélioration de la productivité,

Cette nouvelle agriculture suppose done 'adoption des
techniques agricoles modernes et une utilisation accrue des
intrants de production. en particulier, pour le cas de I'engrais.

Fourniture Des Engrais

La Production Domestique d’Engrais

La production domestique d’engrais est assurée par la
SIVENG (Société Ivoirienne d'Engrais), société d'économie
mixte, & participation de I'Etat, créée en 1965. La capacité
nominale de la SIVENG était de 60.000 T pour couvrir les
besoins ivoiriens en engrais composés. Vers les anndes 1970,
la consommation locale avait atteint 70.000 T, ce qui avait
entrainé le doublement de la capacité de production qui était
passée & 120.000 T pour tenir compte des exportations vers le
Mali et le Burkina Faso. Actuellement. la consommation
intéricure a baissé et se situe @ 50.000 T @ la production
annuelle de Ja SIVENG. & I'heure actuelle, se situe entre
75.000 et 80.000 T dont 50.000 T pour la consommation
locale et 25.000 & 30.000 T pour les exportations vers le Mali
et le Burkina Faso.

Les Importations d'Engrais

Les importations d'engrais sont assurées par deux sociétés
privées : STEPC (Société Tropicale d"Engrais et de Produits
Chimiyues) et AGRICENTRE.

Les engrais importés sont les engrais simples tels que
I'urée. le chlorure de potassium, le sultite de potassium, le
phosphate tricalcique. le Kiesérite. Pour satistuire leurs
besoins en engrais. la Palmindustrie et la Sodesucre proce-
dent par appels d’oftres internationaux,

Au niveau des importations., il apparait tres difficile dobte-
nir des chiffres estimatifs des quantités importées.

La Politique du Gouvernement

Jusqu™a une date trés récente. les prix des engrais étaient
subventionnés par le gouvernement sous forme de paicments,
établissant la différence entre le prix de revient et le prix de
cession aux paysans  cependant, cette subvention a été
supprimée. Afin de protéger lu SIVENG., société locale
productrice d engrais, et dans le but d’atténuer I'incidence de
cette taxe sur le secteur agricole, le gouvernement a imposé
des taxes 2 I'importation des engrais depuis 1987 et a pris des
mesures compensatoires qui tendraient & neutraliser 'effet de
la taxe.

L’Utilisation Des Enerais

On distingue en Céte d’Ivoire deux grands types d agricul-
ture correspondant & deux types de production :

- les productions vivrieres destindes A la subsistance des

populations locales et basées sur des pratiques tradition-
nelles @ le secteur des petites exploitations ;



- Les productions industrielles, destinées & I'exportation ou
a la transformation industrielle, et basée sur les pratiques
modernes les plus avancées : le secteur des agro-
industries.

Le Secteur des Petites Exploitations

Le secteur des petites exploitations fournit la plupart des
produits vivriers et produit la majeure partie du café et du
cacao (qui couvrent environ 2.700.000 ha) pour le marché
d’exportation.Les cultures sont souvent pratiqudes sur de
petites superticies et selon des méthodes traditionnelles. et
sont souvent associces & la méme parcelle. Il y a cependant
quelques projets importants de développement agricole, qui
sont basés sur les petites exploitations tout en utilisant une
technologie moderne. ¢'est le cas des projets de riz irrigud.

Entre autre, ce secteur si vaste et si important, comprenant
les cultures de riz, de manioc, d'igname. de plantain, de café
et de cacao, n'utilise pas d'engrais. Les sols, en Cote
d'lvoire. sont pourtant relativement pauvres. toutefois. avee
les défrichements de foréts vierges. les longues périodes de
jacheres, I"utilisation des résidus des récoltes et le bon entre-
tien des parcelles, un taux stable mais faible de production est
maintenu sans avoir recours aux engrais. Il faut signaler que
dans ce secteur, seul le riz irrigué bénéficie de utilisation des
engrais qui. en fait, sont gratuitement offerts aux paysans par
le gouvernement.

Le Secteur des Agro-Industries

H s"agit de la culture & grande échelle, utilisant souvent les
pratiques agronomigues modernes les plus avancées. du
palmier & huile. du cocotier. de I'hévéa, de la canne i sucre,
de la banane. de I'ananas et du coton. Ces grandes plantations
sont 'ocuvre de puissantes sociétés d'état d’économie mixte
ou de sociétés privées, ¢'est le cas. par exemple, de :

- PALMINDUSTRIE pour le palmier it huile et le cocotier.

- SAPH (Société Africaine des Plantations d'Hévéa) et
SOGB (Société de Grand Bereby) pour 1'hévéa,

- SALCI pour I'ananas.

- SODESUCRE pour le sucre.

- CIDT (Compagnie Ivoirienne pour e Développement des

Textiles) pour le coton.

A ¢Oté des plantations industrielles quelles exploitent, ces
sociétés encadrent les paysans pour lu réalisation de plantu-
tions dites “*villageoises™.

Ieiv Tutilisation des engrais est de régle et s'effectue
conformément & des normes agronomiques généralement
exdctes quant aux types d'engrais et aux doses d application.
En effet, ces sociétés travaillent en étroite collaboration avee
des instituts de recherche. En général. les programmes
d’engrais sont établis & partir d analyses de sols. de tissus de
plantes réalisées soit par ces sociétés, soit par les instituts de
recherche.

Le Financement et la Distribution des Intrants aux
Paysans
Considérant le pouvoir dachat trés limité de la population
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paysanne et son organisation, qui n'est pas tout i fait au
point, en principe. ce sont les sociétés d'encadrement qui
assurent le financement et la distribution des intrants (engrais,
pesticides, herbicides.. . .).

) Le financement et la distribution des intrants par les
sociétés d*Etats et d*économie mixte. Ces sociétés ache-
tent les intrants et approvisionnent leurs magasins régio-
naux afin dassurer la distribution des produits aupres
des paysans. Elles maitrisent wute I filicre de leurs
producticns agricoles et entrent, ainsi, dans leurs fonds
au moment de la commercialization. L'exemple de
financement et de distribution le plus réussi est celui de
la CIDT. En effet. la CIDT maitrise toute la filicre du
coton : tout passe par elle {le paysan ne peut vendre son
coton qui fa CIDTY. Clest ce qui expligue les résultats
res intéressants obtenus pour la production cotonnicre.

b

—

Le financement et la distribution des intrants par les
Etablissements Publics Nationaux (EPN)

Les EPN sont des sociétés d'encadrement des paysans
(en général, elles ne produisent pas elles-mémes). C est
le cas, par exemple, de la SATMACI (Société d° Assis-
tance Technique pour fa Modernisation de I'Agriculture
de la Cote d’Ivoire) qui encadre les producteurs de café.
de cacao. de riz et de mais, et de la SODEPALM
(Société pour le Développement et I'Exploitation du
Palmier & Huile) qui encadre surtout les cultivateurs de
riz.et de mais. Ces sociétés d'encadrement n'ont pas de
trésorerie ¢t ne peuvent done pas servir d'intermédiaires
entre les fournisseurs et les paysans, n'étant pas assez
organisés eux-mémes. Elles préparent les dossiers de
crédit pour les paysans aupres de la BNDA (Banque
Nationale pour le Développement Agricole) en vue de
faciliter les démarches & 1acquisition des intrants.
Cependant, étant donné que la SATMACI et la SODE-
PALM ne maitrisent pas la commercialisation des
produits agricoles. (les paysans vendent eux-mémes
leurs produits en suivant soit la filiere ofticielle. soit la
filiere parallele), la BNDA se trouve non-remboursée
el. par conséquent, ne bénéficie d aucun profit. Ainsi.
la banque naccorde plus de préts aux paysans qui, de
ce fait. n'ont plus acces aux engrais,

Le Prix des Engrais

La vente de la plupart des engrais s'effectue sur appels
d’offres internationaux. Les sociétés nationales de production
et de distribution d’engrais (SIVENG et STEPC) répondent i
ces appels. entrainant ainsi une égalité du prix de vente de
Pengrais sur le marché local au prix du marché international.

En général. quand les prix des engrais augmentent. la
demande chute immédiatement : cependant depuis la suppres-
sion de la subvention. nous navons pas encore constaté
d’effets négatifs sur la demande. En effet, la CIDT, le plus
important des clients de la SEVENG. n'a pas encore modifié
sa demande. toujours restée autour de 40.000 T.
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Conclusion

Vu les grandes superficies occupées par les exploitations
agricoles (café, cacao et cultures vivrieres) bénéficiant pas de
Putilisation des engrais. nous pouvons affirmer que la Cote
d’lvoire dispose d’énormes potentialités de développement
concernant le secteur des engrais. Un tel développement est
nécessaire pour améliorer la productivité de 1'agriculture et
suffire ainsi aux besoins de consommation de la population
locale.

Le gouvernement doit donc metire en place des dispositifs
permettant aux paysans de payer les intrants. Pour cela, il faut
redéfinir de nouvelles stratégies de commercialisation des
produits agricoles, accroitre le role des groupements 2 voca-
tion coopérative (GVC), redéfinir leur statut afin pour les
rendre plus crédibles. Ces GVC, assurant la commercialisa-
tion, pourront alors avoir acceés aux crédits pour leus
membres.



Le Role Des Engrais Dans le Développement
de la Productivité Agricole au Ghana

S. K. Dapaah et E. S. Otinkorang

Résumé

La politique agricole du Ghana vise a: (1) promouvoir
la productivité des petits cxploitants, (2) fournir 2 tous les
Ghanéens une alimentation équilibrée, (3) équilibrer la
balance des paicments A travers unc diversification des
cxportations, ct (4) établir des rapports réciproques cntre
Iagriculture ct Pindustrie.

En 1983, lc gouvernement du "Provisional National
Dcefense Council” ct le Fonds morétaire international sc
sont mis d’accord sur un programmc A court terme de
stabilisation monétaire. Ce programme implique
Pajustement progressif des taux de change ct un resserre-
ment fiscal accru,

Quatre-vingt pour cent de la production agricole est
assuréc par les petits exploitants dont le nivcau de produc-
tivité est trés bas, parce qu'ils utilisent pcu d’intrants, les
cngrais en particulier. Tous les problémes que connait le
sccteur des engrais sc posent au niveau de Pimportation ct
de la distribution. A cause de la rareté des devises ct de la
subvention aux cngrais, le ministére de PAgriculture se
charge dc I'évaluation des besoins annuels, de
Pimportation ct dc la distribution. Aucunc unité de
production locale n’cxistc au Ghana. Les produits
importés sont ensuite répartis dans les régions suivant les
besoins, et compte tenu des schémas habituels d’utilisation
ct du niveau des stocks.

»

Auparavant, I'imporiation, le transport ct la disiribu-
tion des engrais accusaient souvent des retards.

Les cngrais cnsachés sont importés par lc port de
Tema, mais les mauvaises conditions de fonctionnement
de cc port limitent lc taux de déchargement. Les engrais
sont achcminés vers les dépdts intéricurs principalement
par la route. Mais lc réscau routier cst généralement
défectueux ct le transport par chemin de fer ou par voic
fluviale est pcu développé. Ces facteurs expliquent cn
partic pourquoi cnviron dix pour cent A quinze pour cent
sculement des utilisateurs potentiels ont accds aux engrais.

Selon les prévisions, la demande d’engrais qui sc
situait autour de 78 000 tonnes cn 1988 passcrait a 100 000
tonnes en 1989 et pourrait atteindre 107 000 tonnes cn
1990. La demande est déterminée par le prix de vente des
engrais que 'Etat subventionne a prés de 42 pour cent. Le
gouvernement projette de réduire progressivement cette
subvention au cours des fcois prochaines années, et dc la
supprimer vers 1990.

La privatisation du secteur des cngrais au Ghana
s'étalera sur unc période de quatre ans-1987-1990. La
suppression de la subvention sc fera @ cc méme rythme,
ainsi que I'instauration du marché libre.
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The Place of Fertilizer in Ghana’s Quest
for Increased Agricultural Productivity

S. K. Dapaah and E. S. Otinkorang

Introduction and Background

Agriculture, including forestry, has in the past ac-
counted for about 55% of the gross domestic product
(GDP) and close to 80% of merchandisc exports; it has
employed 55% of the labor force. About 70% of the
population (9.2 million) live in rural arcas. In every
respecet, therefore, agriculture is the "prime-mover” of the
Ghanaian cconomy, and it is in the agricultural sector that
the battle for long-term cconomic growth and develop-
ment will be won or lost.

The scope for cfficicnt growth in agriculturc is great
becausc Ghana is endowed with an immense agricultural
resource base, a relatively large and potentially competi-
tive industrial capacity, an abundant supply of
hydroclectric power (1070 mcgawatts), a relatively well
developed human capital base, and a relatively small
population (13.2 million in 1987).

The development of Ghana into a solid agricultural
nation that is capable of feeding hersclf and cxporting her
surpluses has in the past suffered as a result of a gencral
decline in Ghana’s cconomy. The GDP declined by 0.5%
per annum between 1970 and 1982. Real per capita
income fcll by 30%, import volumes fell by 65%, and real
export carnings declined by 52%, falling from 21% of
GDP in 1970 to 4% in 1982. The consumer price index in-
crcascd by 80% per annum between 1975 and 1982 and by
122% in 1983. The population growth rate, on the other
hand, averaged 2.6% per annum between 1970 and 1984,
The population in 1987 was 132 million, and the per
capita gross national product (GNP) was about US $390
in 1985,

The general decline in the Ghanaian cconomy was
causcd, in part, by inapproprialc and uncoordinated
cconomic policics, outmoded institutions, and unworkablc
procedures. The inappropriate policics included (1) the
maintcnance of a grossly overvalued domestic currency
ratc; (2) quantitative import restrictions, which protected
noncompctitive systems of industrial and agricultural
production; (3) cxcessive taxation of exports, which
resulted in reduced production and forcign exchange carn-
ings; (4) maintcnance of low product prices through sub-
sidies for the benefit of urban consumers, which resulted
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in a marked decrcase in domestic production; and (5) the
uncoordinated fashion in which rescarch, extension, and
other institutions pursued their narrowly defined
objectives.

Becausc of these unfavorable domestic policics and the
conscquent disincentives to produce the crops for which
Ghana has a clear comparative advantage, there has been
a decrcase in the production of several crops, including
tobacco, cocoa, cotion, rubber, and oil palm. The resultant
highly distorted incentive structurc has imposed high
implicit taxation on some crops with a clear comparative
disadvantage (merchandized rice and sugarcanc).

Agricultural Policy Objectives

In rccognition of the Icading rolc that agriculturce plays
in the national cconomy, Ghana’s agricultural policy is
formulatcd to be a sub-sct of national cconomic growth
policics that arc concerned with the attainment of such
broad cconomic and social goals as increased efficiency
and productivity, intemal price stability, external balance of
payments, and political stability.

Ghana’s agricultural policy is to cvolve a national
agricultural strategy that is oricnted toward developmeut,
cnhanced productivity, and the promotion of competition.
More spccifically, the strategy would achicve the following
goals:

1. Promotc incrcased smallholder productivity and
cnsurc that all cfficicnt farmers, fishermen, processors,
and distributors as well as others in the agricultural
scctor carn incomes that arc comparable to those out-
side agriculture, thus making agriculture an attractive
cmployment alternative to industry, trade, and
commercc.

2. Provide all Ghanaians with adequate and nutritionally
balanced dicts at rcasonable prices both now and in
the future.

3. Ensure that agriculture contributes effectively to the
country’s balance of payments position through export
diversification.



4. Establish effective linkages between agriculture and
industry so that agriculture provides raw materials for
industry while industry provides inputs to agriculture.
The growth of agriculturc will also crcate demand for
industrial goods as the incomes of the farmers improve
from incrcased productivity and marketable supply.

The principal objectives of agricultural policy during
the second phasc of the Economic Recovery Program
(ERP) arc as follows:

1. Liberalize the mechanisms for determining agricultural
prices and imports, thereby promoting more competi-
tive markets and morc efficient resource allocation
within agriculture.

2. Reducc and where possible climinate dependence on
imported food and industrial crops, fish, and livestock
products for which Ghana has a comparative
advantage.

3. Incrcasc cxport carnings from crops and animal
products, including cocoa and rontraditional cxports.

4. Rationalizc and improve the performance of public
scctor expenditure in ¢ griculture.

5. Previde for sufficicnt research, incentive, and invest-
ment to cnsure the implementation of national conser-
vation policy.

6. Through the attainment of the above objectives, im-
prove the producers’ incomes, with particular attention
to smallholdcrs.

The Government’s strategy for the rchabilitation and
further development of the agricultural scctor is based on
considerations of competitivencss, cfficicncy, and cquity.
The Government’s rolc in the scctor will be rationalized to
providc a suitable cnvironmenat for competitive markets to
develop and resources to be allocated cfficicntly. In order
to achicve these objectives, the Government will identify
and takc appropriatc steps to remove bottlenceks that
continuc to prevent farmeis, fishermen, processors, and
distributors from taking full advantage of the improved
macrocconomic climate on their own accord.

Recent Policy Measures

Given the continuing decline of the cconomy, it was
nccessary o take appropi.ate trade, cxchange ratc,
monctary, fiscal, and non-price policy initiatives. The
Government of the Provisional National Defence Council
(PNDC), which took office at the end of 1981, announced
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a scrics of fundamental cconomic rcform measurcs in
April 1983 and agrced to a short-term  stabilization
program with the Intcrnational Monctary Fund (IMF),
The major mcasurcs under this first phasc of the ERP
have included the following,

- Progressive cxchange rate adjustments from C275 =
US $1.00 in April 1983 to C185 = US $1.00 in March
1983. The latest cxchange rate represents an auction
ratc.

- An increasc in cocoa producer prices from C12,000 per
tonnc in April 1983 to C56,000 per tonnc for the
1985/86 mid-crop ycar and C140,000 for 1986/87.

- An additional C10,000 per tonne to be paid if the
production target for the 1987/88 scason of 230,000
tonncs was cxceeded.

- Increased fiscal stringency including substantial repay-
ment by Government to the banking system.

- The preparation and implementation of rchabilitation
programs for key scctors, including cocoa, gold, tim-
ber, mining, and transportation.

- Increascs in low public scctor salarics by 40% in April
1984 and 80% in January 1985 and by a doubling of
salary lcvels on average in January 1987, with the
objcctive of providing incrcased incentives in the civil
scrvice, particularly for the higher management levels.

- The cncouragement of privale scctor involvement in
activitics previously controlled by Government and
parastatals.

- Increasing intcrest rates to cncourage saving and
achicve a posilive real rate of interest.

Recent figures show that the cconomy has begun to
respond, despitc a slow start duc to scvere drought in
1983. Real GDP increased by 10.7% in 1984, helped by a
morc normal rainfall, aftcr five successive years of decline.
A further increase of 5.1% in GDP was recorded in 1985
bringing thc GDP to only 5% (in rcal tcrms) below the
production peak that occurrcd in 1974, The increasc in the
consumer pricc index fell from 262% in 1983 to 40% in
1984, and a further decline to 10.4% occurred in 1985
despite hcavy cxchange rate adjustments. It rosc to 25% in
1986 and (o 35% in 1987. The balance of payments regis-
tered a US $215 million current account deficit in 1984.
This was 2.8% of GDP, and it was slightly lower than the
deficit of US $230 million in 1983. Total debt scrvice
(including IMF} was about US $281 million in 1985, which
was 43.5% of cstimated cxport levels in that ycar, which
amounted to US $391 million in 1986.



Agricultural output, accclerated by good rainfall, im-
proved incentives, and input supplics, grew at 10% in 1934
and accounted for about 51% of GDP. Further growth in
agriculturc was about 4% in 1985 and 2.5% in 1986.

Despite some positive responses to the policy reforms,
the country still faces the formidable task of achicving
food sclf-sufficicncy and realizing the considerable poten-
tial for export. This is because the productivity of
smallholders, who account for nearly §0% of agricultural
production, is very low cven for levels achicved in other
Alfrican countrics. The low productivity is largely attrib-
utable to the limited use of inputs (particularly fertilizer),
low avaitability of credit for purchasc of inputs, and weak
infrastructurc. The Government intervention is a major
contributing factor since the budget aliocates little for the
mobility of ncarly 5000 cxtension agents {90% of the
budget gocs for their salarics), and the import of fertilizer
and the purchase of sced by Governraent arc almost
~'ways delayed because of the nonavailability of local
funds and burcaucratic bottlenecks. The fertilizer for 1988
is still to be received, and the Ghana Sced Company, a
statec owned cnicrprise, cannot mobilize C50 million for
purchasc of sced for the ensuing scason. Ghana depends
on food aid and commercial imports for about 15% of its
nceds. 1a 1987, when the rainfall was late, the deficit in
food grains was accentuated, resulting not only in larger
imports but also in a steep risc in food prices; in turn, a
highly inflationary situation developed, which had an
adverse impact on the macrocconomic situation,

Farming Systems and Cropping Across Ghana

Ghana can be divided into four ccological zoncs,
namcly, coastal savannah, forcst, transition, and northern
savannah. These zoncs arc fairly homogencous for rainfall
pattern and for agronomic and vegctation conditions,
other factors that influcnce farming systems and input
utilization,

The transition zone is considered overall as the main
cercal food-crop arca. It is just about 180,000 ha, and
maizc, the principal cercal in Ghana and possibly the first
beneficiary of the fertilizers, is cultivated here. From a
survey conducted in Brong-Ahafo Region (four districts)
and confirmed by an informal survey in Ashanti Region,
(Ejura district), it has been established that this cercal is
the most important sourcc of income for 80Y% of the
farmers. Ficlds are 70% monocropped and 30% inter-
cropped with cacsava, yam, cowpca, and groundnuts.
About 80% of farricrs are awarc of important reccommen-
dations on maize production.

In the survey arca, and possibly in the whole of the
transition zonc, morc than 60% of the maizc is planted
with improved sceds, while fertilizer usc is just about 40%,
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dcpending mostly on availability and farmers’ cash
resources.

Despitc a crisis in sparc parts supply, 50% of the land
is preparcd by tractors. The shifting system seems to be
declining and moving to the arcas close to the forest
where yams and cassava arc tic most important root
crops. A good percentage of farmers (at least 50%) in this
arca can be regarded as following “improved” practices
and arc potential users of fertilizers.

In thc forest area, maizc scems to be 25%
monocropped atd 75% intercropped. According to a sur-
vey clfected in the Central Region, there are arcas where
only 4% of maize land is cultivated with fertilizer. Thesc
Jow rates of utilization arc cxplained by the usc of the
shifting system with long fallow periods, intercropping,
and high soil fertility. Maize response to fertilizer applica-
tion (460 kg/ha) in the forest a-ca is 43% compared with
an average of 70% in the whole country. Nevertheless, in
some arcas where maize is morc intensively grown, fer-
tilizer is still required.

In the northern savannah, cxcept in the western parts
of the northern and upper regions, crop performance is
poor because of a long history of ficld cxploitation,
drought, and dcficicncics of major nutrients (nitrogen)
and microclements (zinc). As a matter of fact, drought,
wind, dcforestation, and continuous monocropping arc
destroying the agronomic structurce of the land, and fer-
tility is declining whilc topsoil crosion increases.

The cropping systcm shows both permanent and inten-
sive cultivation wkzre the population density is high and
shifting cultivation with long periods of fallow where the
density is low. It appcars that farmers in this zonc arc
more awarc of the benefits of fertilizers and have been
using fertilizer for a long time because this input is essen-
tial for incrcased yiclds, when used in conjunciion with
other measures that improve soil structure and organic
matter, such as rcforestation and agroforestry.

Fertilizer is cspecially needed in those arcas (Upper
East Region) where population pressure (87 people km2)
is higher than the national average (50 people/km*®) and
land shortage docs not allow a shifting system.

Yield Response to Fertilizer Application

Data on yicld response to fertilizer application on
maizc arc available from a numbcr of rescarch institu-
tions, including Ghana Grains Devclopment Project
(GGDP) which has been conducting rescarch trials all
over Ghana for 9 years. Reports indicate that growing
maize under appropriate technology and fertilizer usc
results in yicld increascs up to 532% compared with tradi-
tional technology.



The contributions to grain yiclds of cach rccom-
mended component in the different zones are summarized
i Table 1. The 1981 trials showed that fertilizer enhanced
yiclds by 54%-64% and thus was by far thc most impor-
tant componcnt in maize production, followed by
improved maize varicty (22%) and agricultural practices
(13%-25%).

Table 1. Contributions to Grain Yield of Variety,
Weeding, Density, and Fertilizer in the
Recommended Technology in Forest,
Transition, and Guinea Savannah

% Contribution
Guinca Savannah  Forest, Transition
(Minor Scason, (Major Scason,

Component 1981) 1981)
Varictly 23 21
Two weedings 3 7
Density 10 18
Fertilizer 64 54

Source: GGDP

The gencral conclusion from the numecrous fertilizer
trials in Ghana sincc 1983 is twofold: first, tcchnical
responsc to fertilizer is higher in cases where good
management techniques predominate than in cases where
rcasonably poor farm management cxists, and in fact,
good yiclds arc often obtained with row planting, good
weeding, and improved sced; sccond, different zones
requirc different rates of fertilizer depending on the crop-
ping system and soil fertility.

Fertilizer Requirement Rates

In the forest and transitional arcas, compound
15-15-15 or 20-20-0 should be applicd after 2 weeks at a
ratc of 1 bag/acrc (125 kg/ha), and 1 bag/acre (125
kg/ha) of ammonium sulfate should be applicd 6 weeks
after planting; the quantity of major nutrients is equivalent
(o 45-19-19 kg/ha of N-P20s-K20/ha.

In savannah and well-cropped sites in transitional
zones, cither starter fertilizer (ompound) or ammonium
sullate should be applied at a rate of 2 bags/acr~ or the
cquivalent of 90-38-38 kg of N-P:0s-K:0/ha. Associated
vith fertilizer, sced rates of 42,000/ha, row planting, and
two weedings arc also advised.

Fertilizer Supply Related Problems

Given an adequatc and timely supply of csscntial
inputs, adcquate guarantced minimum producer priccs,
and improved cxtension services (Lomé III-Rural
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Scctor Program, VORADE?-WB, NORADEP-West
Germany, and others), Ghana has the potential for sus-
tainable sclf-sufficicncy in food production, with cnough
surplus for strategic reserves and some export.

Ghana has a strong comparative advantage in a varicty
of annual and tree crops. The agronomic potential exists
to ncarly double yiclds on most crops. Improved technical
packages cxist for maize, rice, and a number of other
crops. If rainfail is adequate, usc of fertilizers on local
varictics can lcad to a 20%-30% yicld incrcasc; if
improved (fertilizer responsive) varietics arc used, a 100%
increcasc is achicvable.

Although average yiclds of 4.2 tonnes/ha of maize
have been obtained from rescarch and ficld trials, the
average national yield in the last decade was only
1 tonne/ha. Yields fell to 0.85 tonnes/ha in 1983 because
of widesprcad drought but increased to 1.18 tonnes/ha in
1984 when rainfall was adequate. About 35% of maizc is
planted with high-yiclding varictics, mainly La Poster and
Composite 4.' Planting of higher yiclding varictics is
gradually incrcasing as more improved sced is being made
available by the Ghana Sced Company (GSC).

Input Supply System ~The main issucs of input supply
rclate to fertilizer importation and distribution. Because
of the scarcity of fertilizers duc to forcign exchange
shortages and subsidics on the fertilizers, the Ministry of
Agriculturc (MOA) has been responsible for determining
annual requircments (provisioning) and for importing and
distributing fertilizers. There is no Jocal production of fer-
tilizers in Ghana.

An incrcasing sharc of the import and distribuaon of
inputs other than fertilizer, i.c., agricultural hand tools and
agro-chcmicals, is being handled by private sector trading
houses.

Fertilizer Procurement~The Crop Scrvices Departi-
ment (CSD) of MOA dcetermines annual fertilizer
requirements from consumption cstimates submitted by
MOA rcgional offices and the Farmers Services Com-
panics (FASCOMs) opecwiing i dic Volta und Upper
East and West Rerions, The actual quantities of fertilizers
to be imported are determined by the forcign cxchange al-
located for fertilizer imports. Imported fertilizer is allo-
cated to regions according to requircment submittals and
considcrations of historical usc patterns and inventory
positions.

The procurement of fertilizer is undertaken by the
Crown Agents (CA) acting on bchalf of the Bank of

1. Ghana Agricultural Scctor Rchabilitation Credit
Rcport-FA (1985).




Ghana (BOG) in respect of the IDA and certain other
donor-aided import programs. In other cases, fertilizer is
imported by thc Ghana National Procurcment Agency
(GNPA) on behalf of the MOA.

With the cstablishment of Government-owned
FASCOMs, fertilizer distribution has becn transferred
from the MOA to these companics in the Upper East,
Upper West, and Volta Regions. In all the other regions,
thc MOA continues to be responsible for fertilizer dis-
tribution. Dclays in importation, transportation, and dis-
tribution of fertilizers have been common problems over
the past years, involving also the fertilizer for the 1988
crop season,

Fertilizer is imported in bagged form through the Port
of Tema. Poor port conditions limit vesscl unloading ratcs.
A port improvement program under the “Ports Rehabilita-
tion Project (Tema and Takoradi)” financed by the World
Bank, Saudi Fund, and EDF (the latter being involved in
Takoradi only) is currently underway.

The CSD contracts an overscas port clearance opera-
tion. Fertilizer is discharged from vessels directly onto
trucks for haulage to MOA national warchouses at Tema
and Swedru and to MOA regional and district depots
from which it is trucked to subdistrict sales outlets. The
State Transport Corporation (STC) and privste truckers
arc hired to do this trucking. The FASCOMs do most of
their own trucking,

Road transport is the predominant mode of moving
fertilizer from the port to inland depots. Only limited usc
has been made of rail transport because few, if any, MOA
storage depots are located on rail lines. Inland water
transport via Lakc Volta and connceting rivers is also
limited but holds promisc of cxpansion as new ports arc
developed and additional bargs. capacity is added.

With few cxceptions, road conditions are poor, par-
ticularly in the rural arcas, adding to transport time and
wear and tear on vehicles. The use of large-capacity trucks
is usually restricted to deliveries to regional and district-
level depots; smaller trucks are used for deliveries (o
village-level sales points. Becausc of the poor state of the
roads, private truckers arc reluctant (and often refuse) to
undertake trucking in the rural arcas. This is particularly a
problem in the morc remote arcas because MOA h-s
little transport facility of its own.

Fertilizer Storage Capacity and Warehousing
Network - The fertilizer warchousing system consists of a
network of national and district depots (Figure 1). Addi-
tional storage capacity is available at the subdistrict sales
outlets. Overall national storage capacity is estimated at
about 114,000 tonnes and is available at national depots
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(22,500 tonncs), rcgional and district depots (61,080
tonnes), and retail outlets (30,100 tonncs); thus, cxisting
total storage capacity is abcut three times that of the 1987
fertilizer import.

Tema
Port

National
Depot(s)

Companies
and
Large-Scale
Farms

MOA/FASCOM
Regional
Depots

MOA/FASCOM
District
Depots

Subdistrict
Sales Outlets

Farmers

Figurc 1. Fertilizer Distribution System.

Government-owned national depots at Tema (10,000
tonnes), Swedru (10,000 tonnes), and Kukurantumi (2,500
tonnes) are in excellent to good condition. Regional and
district depot capacitics arc estimated at about 29,150
tonnes and 31,900 tonncs,’ respectively. Some of these
depots arc government owned, but many are rented or
borrowed (rent-free) from various government and other
organizations. Most depots arc in acceptable condition for
fertilizer storage, but some are in nced of extensive repair.

Fertilizers arc sold to farmers mainly at
MOA/FASCOM village-level sales outl:ts. In the Greater
Accra Region, t{hey are also sold through 26 farmer-
operated sales centers.  Sales to parastatals, private
organizations, and large farmers arce gencrally made at
national and regional depots. There are an estimated 400
locations at vhich farmers may purchase fertilizer. With
the cxceptien of the specially designed FASCOM farmer
servicc centers and the sales outlets built by the
Ghanaian-German Agricnltural Development  Project
(G-GADPY) in the Northein Region, most sales outlets are
makeshift facilitics. These include rooms in MOA office

2. Ghana Fertilizer Privatization Study - IFDC (1986).



complexes and other government buildings, private dwell-
ings, stalls, and huts.

The general flow of fertilizer from the port to the
depots and sales outlets is depicted by the diagram in
Figurec 2, and thc Ghana transport systcm is shown in
Figure 3.
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Figure 2. Ghana Fertilizer Warehousing Network.

The overall import availability of fertilizer is in the or-
der of 198,000 tonnes (Table 2) for the 3-year period
1988-90, of which 55,000 tonnes will be financed by EDF,
95,000 tonnes by AFDB as part of the World-
Bank - Agricultural Scrvices Rchabilitation Project, and
38,000 tonnes by the Dutch and Japancse Governments;
the remaining 10,000 tonnes will be met from anticipated
MOA stocks carricd over from 1957, This would allcw fer-
tilization of about 500,000 ha of land undcr important
crops, rcpresenting approximately 15.0% of total arca
planted with important crops.

Fertilizer Demand Related Probiems
At the farm level, the importance of fertilizer is not re-
lated to yicld incrcase alonc; rather, all the farmer’s
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strategics arc fully involved. As a matter of fact, the
availability of fertilizer allows a permancnt farming sys-
tem. It is hardly possible to grow two or more successful
crops without it; thus, farmers arc forced to shift. The per-
mancnt system brings many advantages in farming and
social relations. Land preparation is lighter and casier to
mechanize, agronomic and ccological conditinns arc
alrcady known, and land improvements arc casicr to
make.

Other social impacts connccted with a pcrmanent
farming system include the development of infrastructure
facilitics such as cxtension services, markets, shops, banks,
etc,, which help strengthen social relations and mutual
cooperation among farmers.

Farm sizc (all treated arca) and improved techniques
are strictly determined by fertilizer. Land and labor arc
quite casily available and do not sccm to be major
production-limiting factors, whercas capital is, overall,
hardly ever abundant among mcdium- and smallholders.
This is why, when input and machinery use decreasc be-
causc of cash shortages, labor and land productivity fall
and the farm size is reduced.

Credit [acilitics are difficuit to manage when
smallholders cannot provide the nccessary euarantces
rcquircd by the banks and when fertilizer availability is
limited becausc of a national shortage of forcign
cxchange, lack of transport, bad road conditions, and
burcaucratic procedures.

Demand of Fertilizer - Fertilizers have been used in
Ghana in increasing quantitics since 1963, when the
FAO-FFHC Fertilizer Program was started on a pilot
basis in the Eastern and Central regions. Imports jumped
from 1,314 (onncs in 19€) to ncarly 8,000 in 1965, duc
mainly to involvement in large-scale farmin and
mechanization by the State Farms Corporation, UGFCC,
and thec Workers Brigade. However, owing to a number of
problems, including lack of adequate facilities for fertilizer
distribution and marketing, quantitics used by small-scalc
tarmers have been very small, ranging from 10% to 15%
of the potential usc.

Table 3 shows fertilizer imports during 1954-87.
Because annual imports have always been limited by funds
available from the Government budget for the importa-
tion of fertilizers, they usually do not reflect farmer
demand for fertilizers. Imports arc of two main typcs:
(1) compound granulated fertilizers and (2) straight fer-
tilizers, chicfly ammonium sulfate, single and triple super-
phosphate, and .nuriatc of potash. These fertilizers are
uscd for direct application to the soil without further
mixing.
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Table 2. Projected Imports of Fertilizer (1988-90)

Fertilizer Type
Total
Financing Sources Year 20-20-0  15-15-15 A/S(21% N) SS 10-20-15 M/P  Urea All Types
--------------------------- (tonnes)- - - - - e ccmcm et
Estimated carryover 1988 N/A N/A N/A N/A N/A N/A N/A 10,000
(MOA 1987 stocks) 1989 - - - - - - - -
1990 - - - - - - - -
Subtotal 10,000
SIP (EDF) 1988 - - - - . . - -
1989 8,500 8,000 8,500 - - - - 25,000
1990 10,0600 10,000 10,000 - - - - 30,000
Subtotal 18,500 18,000 18,500 - - - - 55,000
AFDB (ADF) 1988 - - - - - - - -
1989 12,500 12,500 12,500 5,000 1,000 5,000 - 48,500
1990 13,000 13,000 13,000 3,000 500 4,000 - 46,500
Subtotal 25,500 25,500 25,500 8,000 1,500 9,000 - 95,000
Netherlands, 1988 1,700 13,509 20,550 - 600 1,050 - 37,409
Japan, and 1989 - - - - - - - -
Others 1990 - - - - - - - -
Subtotal 1,700 13,509 20,550 - 600 1,050 - 37,409
All sources 1988 1,700 13,509 20,550 - 600 1,050 - 47,409
1989 21,000 21,000 21,000 5,000 1,000 5,000 - 73,500
1990 23,000 23,000 23,000 3,000 500 4,000 - 76,500
Grand Total (3 year) 45,700 57,009 64,550 8,000 2,100 10,050 - 197,409
a. Includes 10,000 tonnes of fertilizer of all types left over from 1987.
Source: MOA (PPME).
Fertilizer Demand Projections 1988-1990 —~ Accurate at the farm gate and thus depress the demand for

projections of future demand for fertilizers in Ghana are

difficult to make because of the following considerations:

1. For a variety of reasons, imported fertilizers usually

arrive late for usc by farmers.

. Volume imported is usualiy limited by funds available,
and the fertilizer market is never saturated; thus, there
is no way of assessing potential demand for fertilizers.

. Inefficient marketing and distribution of fertilizer
result in significant losses.

. Inadcquatc crop marketing systems, especia'ly for
increasc in food crops obtained through the use of fer-
tilizer application, result in decreased effective demand
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fertilizer.

. Inadequate extension services staff and facilities fail to

provide information to farmers on improved tech-

niques; also agricultural research has not been able to
provide many of the answers to problems such as use
of suitable seed varictics, discases, weed and insect-
control measures, and other cultural practices that
promote increased fertilizer use.

Experience has shown that fertilizer use projections
have to be based on realistic assumptions and that the ex-
1sting conditions in the country must be taken into con-
sideration. The demand projections in this paper arc
therefore "induced demand” projections and postulate
active government intervention to stimulate and influence



Table 3. Fertilizer Imports During 1954-87

5-20-15 3-25-18 Other
Year SA Ss T2 MP SP MS Urea 15-15-15 20-20-0 10-20-15 DAP/CAN 2-24-11 Mixtures Total
------------------------------------- (tonnes) - - = e e i L.

1954 452 20 29 65 66 42 674
1955 578 89 139 8 41 48 903
1956 1560 25 56 111 196 95 2,043
1957 208 9 376 4 116 162 875
1958 620 87 66 5 80 115 973
1959 596 124 31 2 247 29 1,029
1960 290 45 210 107 405 257 1,314
1961 633 66 459 275 400 94 1,927
1962 513 47 1595 25 - 94 165 455 2,894
1963 3,000 2,500 1,060 600 700 - - 430 8,295
1964 1,000 1,100 192 1,200 300 1,540 1,540 250 7,122
1965 1,300 950 2,477 800 - 550 950 170 7,697
1966 5,018 275 - - - 123 13 5,429
1967 182 - 6 287 - 161 13 649
1968 150 150 - - - 2,000 900 3,200
1969 1,210 2,300 510 225 - 500 510 5,255
1970 3,140 97 72 38 11 7 3 3671 1,087 124 8,250
1971 1,943 460 21 179 92 302 3 4923 544 159 8,626
1972 3352 287 8 33 137 S5 33 5787 2,085 12,307
1973 8100 1,500 300 ~J,0 48 8 14,278 3,418 930 1,000 16,931
1974 4150 800 200 10 - 10 6,000 1,000 300 12,470
1975 2,258 1,025 900 5 - 3 16,075 1,475 500 22,241
1976 2,557 582 - - - 36,626 4,218 43,983
1977 2900 6,700 780 70 10 350 4,200 4,000 3,000 4,300 240 26,550
1978 13,739 - - - - 15,896 6,180 1,545 2,000 39,360
1979 19,000 - - - - 39,650 58,650
1980 17,980 - 400 500 - 39,600 500 1,480 60,460
1981 - - - - - - -
1982 14,000 - - - - 20,000 8,000 500 4,000 46,500
1983 - - - - - -
1984 13,600 - - - - 200 24,550 38,350
1985 5437 - - - - 21,362 3,200 29,999
1986 8,500 400 - 1,000 - 9,600 600 20,100
1987 10,750 600 3,300 12,750 400 32,2007

a. Breakdown of types of fertilizer available only for 27,000 of the 32,000 tonnes.
Source: Ghana Fertilizer Privatization Study - IFDC (1986) and MOA (data for 1987).

farmers (by means of more intensive marketing of fertil-
izers) and supplement their purchasing power through
credit facilities.

Annual requirements arc compiled by the fertilizer
provisinning officer of Accra-based Crop Service Depart-
ment of MOA, by MOA regional offices or, in the case of
the Volta and Upper Regions, by FASCOMs who act in
place of MOA in thesc regions. According to an IFDC
study, (fertilizer privatization study-July 1986) the
fertilizer information system needs to be improved as

evidenced by the lack of organization, incompletc records,
and difficultics in locating information on fertilizer
requirements, imports, regional allocations, and
inventories.

Usually regional MOA requirements are compiled on
the basis of the district extension officer’s requests, which
arc based on their personal "fecling” rather than on a
consideration of the rcal agricultural system, farmers’
situation, and the requirements and fertilizer response in
different crops.



The Ministry of Agriculture cstimates that by 1990 the
demand for cercals in Ghana will reach 1.3 million tonnes;
634,000 tonnes of maize, 125,000 tonnes of rice, 272,000
tonnes of millet and sorghum, and the remaining 193,000
tonnes made up of wheat and barley which are imported.

These demand estimates represent 31% increase over
the 1988 projccted maize production of 484,000 tonncs,
73% increase over the 1988 production cstimate of 72,400
tonnes, and 23% incrcasc over the 1988 production esti-
mate of 222,000 tonncs of sorghum and millet. Similar in-
creascs in roots and tubers, pulscs, nuts, vegetables, and
fruits arc expected by 1990.

It is the policy of the Government to meet these
demand increases over the next 2-3 ycars through
increased productivity on cxisting lands under cultivation

Tablc 4. Projected Demand for Fertilizer in Ghana, 1988-90

rather than through acrcage cxpansion. The available
evidence indicates that fertilizer accounts for between
54% and 64% of the total gain in grain yiclds in Ghana.
Over the 1988-90 period, therefore, only moderate
increases in acreage under cultivation are anticipated for
the various crops.

Increases in production arc expected mainly from
incrcascd fertilizer use, the use of improved varietics,
proper agronomic and farm management practices, and
vastly improved cxtension scrvices.

On the basis of these expectations, the demand for fer-
tilizer in Ghana is expected to increase from about 78,000
tonnes in 1988 to 100,000 tonnes in 1989 and 107,000
tonnes in 1990 (scc Table 4).

1988 1989 1990
Arca to be Fertilizer Arcaw be Fertilizer Area to be Fertilizer
Projected  Fentilized Requirement Projected  Fentilized Requirement Projected Fertilized _ Requirement
Crops '000ha % '000ha_ Type Tonnes '000 ha % '000ha Type Tonncs '000 ha % '000ha  Type Tonncs
Maize 600.00 20 120  20-20-0/ 30,000 630.0 25 158 20-20-0/ 395.0 650.0 25 163 20-20-0/ 40,750
15-15-15 15-15-15
A/S 15,000 A/S 19,750 A/S 20,375
Rice 100.00 20 20 20-20-0/ 5,000 105.0 2 2 20-200/ 6,500 110.0 25 28 20-20-0/ 7,000
15/15/15 15-15-15 15-15-15

A/S 2,500 A/S 3,250 A/S 3,500

Sorghum/ 500.00 5 25 20200 3,125 525.0 75 37 20200 4,625 530.0 5 40 20-200 5,000
millet A/S 6,250 A/S 9,250 A/S 10,000
Groundnut 170.00 5 85 §/S 2,000 1785 5 9 S/S 2,250 180.0 50 9 S/S 2,250
Cotton 115 100 115 15-15-15 1438 120 100 12 15-15-15 1,500 15.0 100 15 15-15-15 1,875

1,438 20-20-0 20-200

A/S A/S 1,500 A/S 1,875

Tobacco 3.0 100 3.0 10-20-15 375 32 100 32 10-20-15 400 35 100 35 10-20-15 438
Oil palm 30.0 60 180 15-15-15 2,250 315 65 20 15-15-15 2,500 35 7 25 15-15-15 3,125
M/pP 2,250 M/P 2,500 M/P 3,125

Vegetabies 50.0 5 25 15-15-15 321 530 75 4 15-15-15 500 55 75 4 15-15-15 600
Cowpceas 320 5 16 §/S 200 34.0 75 25 S/S 312 35 75 26 S/S 325
Other crops 6,000 6,300 6,500
Estimated requirement 78,138 100,637 106,738

Source: PPME, Ministry of Agriculture,
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These demand estimates are dependent on adequate
quantitics of fertilizers availablc at the farm gate at the
right time, availability of adequate levels of credit, proper
marketing arrangements, and, above all, availability of
othcr complementary inputs that will allow the farmers to
obtain high yiclds. In the absence of accurate statistical
data on these factors, the demand cstimaltes herce are only
indicative of the general direction of fertilizer demand in
Ghana over the next 3 years.

Fertilizer Prices

Prices arc detcrmined and put into cffect when fer-
tilizer imports arrive at the port and c.if. prices arc
known. Until 1983, prices were determined by MOA. In
1984 priccs were sct by an Agricultural Commodity Pric-
ing Committce bascd on price calculations by the Prices
and Incomes Board (PIB).

Fertilizers have been subsidized since the mid-1960s.
Based on the PIB costing method, the subsidy amounted
to about 60% in 1985. This was reduced to about 42% in
1986, which remaincd operative for 1987. In this respect, a
bag (50 kg) of compound fertilizer (15-15-15 and 20-20-0)
sold at C1,380 and straight fertilizer (AS) at C820. The
calculations of the 1988 prices arec shown in Tables 5

Table 5. 1988 Fertilizer € ling Price Determination

Cedis/50-kg bag

1. cilf. (10-20-15 @ $290/tonnc) C2,755.00°
2. Duty (30% of c.i.f.) N/A
3. Sales Tax (20% of c.i.f.) N/A
4. Bank Charges (7%) 192.85
5. Interest on bank loans (9%) 247.95
6. Transport and handling
charges (8%) 220.40
7. Administrative and other
charges (7%) 192.85
8. [Inland freight, delivery expenses,
sclling expenses (6%) 165.30
9. Total local expenses 1,019.35
10. Total expenses (1+9) 3,774.35
11. Importers Margin (7.5% on 10} 283.08
12, Wholesale price (11 +10) 4,057.43
13. Retail margin (12% of 12) 486.89
14. Retail price without subsidy
on local expenses 4,544.32
15. Retail price with 30% subsidy
on local expenses 4,238.52
16. Retail price with 37% subsidy
on local cxpenses 4,167.16

through 10. Despite the increase in fertilizer prices in 1987
as compared with 1986, due to devaluation of the cedi, the
demand for fertilizer by farmers was reportedly still high.
It is the intention of the Government to phase out the sub-
sidy during the next 3 years with complete removal by
1990.

Privatization of Fertilizer Operations
in Ghana

The Government of Ghana (GOG) through its Minis-
try of Agriculture has becen virtually the sole importer, dis-
tributor, and retailer of fertilizers. There is no local
production. The Government intends to privatize the fer-
tilizer delivery system in order to reduce the budgetary
burden and improve the cfficiency of delivery. A study on
fertilizer distribution privatization recently made the fol-
lowing recommendations:

1. That the process of privatization be phascd over 4
ycars.

2. That the price subsidy be climinated in step with
privatization.
Table 6. 1988 Fertilizer Selling Price Determination

Cedis/50-kg bag

1. c.i.f. (Muriate of Potash @ $162/tonnc) C1,539.00"
2. Duty (30% of c.if.) N/A
3. Sales tax (20% of c.i.f.) N/A
4, Bank charges (7%) 107.73
5. Intcrest on bank loans (9%) 138.51
6. Transport and handling
charges (8%) 123.12
7. Administrative and other
charges (7%) 107.73
8. Inland freight, dclivery expenscs,
sclling cxpenscs (6%) 9234
9. Total local expenses 569.43
10. Total expenscs (1+9) 2,108.43
11. Importers margin (7.5% on 10) 158.13
12.  Wholesale price (11+10) 2,266.56
13.  Retail margin (12% of 12) 272,00
14. Retail price without subsidy
on local expenses 2,538.56
15. Retail price with 30% subsidy on
local expenses 2,367.73
16. Retail price with 37% subsidy
on local expenses 2,321.87

a. At the exchange rate of C190.00 = US $1.00.

a. At the exchange rate of C190.00 = US $1.00.
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Table 7. 1988 Fertilizer Selling Price Determination Table 9. 1983 Feriilizer Selling Price Determination

Cedis/50-kg bag Cedis/50-kg bag
1. c.if. (15-15-15 @ $162/tonnc) C1,539.00° 1. cif (S/A @ $102/tonnc) C969.00°
2. Duty (30% of c.i.f.) N/A 2. Duty (30% of c.i.f.) N/A
3. Sales tax (20% of c.i.f.) N/A 3. Sales tax (20% of c.i.f.) N/A
4. Bank charges (7%) 109.73 4. Bank charges (7%) 67.83
5. Interest on bank loans (9%) 141.10 5. Interest on bank loans (9%) 87.21
6. Transport and handling charges (8%) 125.40 6. Transport and handling charges (8%) 71.52
7. Administrative and other charges (7%)  109.73 7. Administrative and other charges (7%) 67.83
8. Inland freight, delivery expenscs, 8. Inland freight, delivery expenscs,
sclling expenses (6%) 94.05 sclling expenses (6%) 58.14
9. Total local expenses 580.01 9. Total local expenses 358.53
10. Total expenses (1+9) 2,147.51 10. Total expenses (1+9) 1,327.53
11.  Importers margin (7.5% on 10) 161.06 11. Importers margin (7.5% on 10) 99.56
12, Wholesale price (11+10) 2,308.57 12.  Wholesalc price (11+10) 1,427.09
13. Retail margin (12% of 12) 271.03 13. Retail margin (12% of 12) 171.25
14.  Retail price without subsidy 14. Retail price without subsidy
on local expenses 2,585.60 on local expenscs 1,598.34
15.  Retail price with 30% subsidy 15.  Retail price with 30% subsidy
on local expenses 2,411.60 on local expenses 1,490.78
16. Retail price with 37% subsidy 16. Retail price with 37% subsidy on
on loczl expenses 2,371.00 local expenses 1,465.68
a. At the exchange rate of C190.00 = US $1.00. a. At the exchange rate of C190.00 = US $1.00.
Tablc 8. 1988 Fertilizer Selling Price Deterniination Tablc 10. 1988 Fertilizer Selling Price Determination
Cedis/50-kg bag Cedis/50-kg bag
L cif (S/S @ $165/tonnc) C1,567.50° 1. c.if. (20-20-0 @ $163/tonnc) C1,548.00*
2. Duty (30% of c.if.) N/A 2. Duty (30% of c.i.f)) N/A
3. Sales tax (20% of c.i.f.) N/A 3. Sales tax (20% of c.i.f.) N/A
4. Bank charges (7%) 109.73 4. Bank charges (7%) 108.40
5. Interest on bank loans (9%) 141.10 5. Intcrest on bank loans (9%) 139.40
6. Transport and handling charges (8%) 125.40 6. Transport and handling charges (8%) 123.90
7. Administrative and other charges (7%)  109.73 7. Administrative and other charges (7%)  108.40
8. Inland freight, delivery cxpenscs, 8. Inland freight, delivery expenscs,
sclling expenses (6%) 94.05 sclling expenses (6%) 94.10
9. Total local expenses 580.01 9. Total local expenses 574.20
10. Total expenses (1+9) 2,147.51 10. Total expenses (1+9) 2,122.70
11, Importers margin (7.5% on 10) 161.06 11. Importers Margin (7.5% on 10) 159.20
12. Wholesale price (11+10) 2,308.57 12. Wholesale price (11+10) 2,281.90
13.  Rectail margin (12% of 12) 277.03 13.  Retail margin (12% of 12) 273.83
14. Rectail price without subsidy 14. Retail price without subsidy
on local expenses 2,585.60 on local expenses 2,555.73
15.  Retail price with 30% subsidy on 15.  Retail price with 30% subsidy
local expenscs 2,411.60 ou local expenscs 2,383.47
16. Retail price with 37% subsidy 16. Retail price with 37% subsidy
on local expenses 2,371.00 on local expenses 2,343.28
a. At the exchange rate of C190.00 = US$ 1.00. a. At the exchange rate of C190.00 = US $1.00.
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3. That uniform pricing be replaced by 2 free market
system.

The report also emphasized the need to strengthen
MOA’s Crop Production Services Department to facilitate
privatization and rationalization of fertilizer policy. The
GOG accepted these main recommendations and has
initiated the process of transferring fertilizer procurement
and distribution to the private scctor.

A phascd process of privatization was chosen to allow
the development of a wider retail nctwork, a phased
reduction of the subsidy, and a smooth transition to frce-
market pricing. In essence it means privatizing the retail
level first, followed hy the wholesale level and finally im-
portation. This mcars that MOA will continue to be in-
volved in the internal distribution and importation at the
first stage. It would be purcly an importer during the
sccond stage, and it would give up this role at the third
stage.

In the first ycar (1988), the plan was to introduce
private rctailing of fertilizers in the Volta and Brong
Ahaflo Regions. In the Volta Region fertilizers arc cur-
rently distributed through a FASCOM, which is esscntially
government-owned and was set up in conjunction with
IDA Project Credit No. 1009-GH. Distribution in the
Brong Ahafo Region, on the other hand, is through the
MOA cxtension service. FASCOM and MOA would
withdraw from rctailing and instcad sell to private
retailers from designated stores. The selling price to these
stores would be at a discount from the national uniform
retail price to reflect a relailing margin. The retailers
would be free to set their own retail price in the two
regions. Farmer groups and cooperatives would reccive
the same terms as private retailers. The experience in
developing a private retailing network in the two regions
in the first year would bc used to develop a national
private retail network.

In the sccond year (1989), private retailing will be ex-
tended to all of the 10 administrative regions. There will
be a uniform Distribution Point Price which retailers will
pay and usc as the basis for cstablishing their own retail
prices. In arcas where it is not possible for the
MOA/FASCOM to withdraw from rctail sales, for
rcasons of lack of retailers, cooperatives, or farmer
groups, the retail price will provide for retailer margins
bascd on thc cxperience in Volta and Brong Ahafo
Regions.

In the third year (1990), MOA will hand over the inter-
nal distribution functions to the private sector by limiting
sales to wholcsalers/distributors from central warchouses
at Tema, Swedru, Kukurantumi, and Tamale. The price at
cach warchousc will reflect the cost at cach location.

Wholesalers and distributors will fix their own prices to
the retailers who in turn will sct their own retail prices.
The cxisting general distribution system for goods con-
tinues to function adequatcly up to the main towns, which
arc Ccistribution centers, and therefore 1 year should be
adcquatc to install a fertilizer wholesaler network instcad
of 2 ycars as indicated in the study.

In the fourth year (1991), MOA will relinquish its
importation role. In July 1990 it will make a public
announcement that the private scctor will be permitted to
import fertilizers that appcar on an MOA-approved list,
which will be published. The announcement will indicate
an cstimatc of cxisting stocks and anticipated stock as at
the end of 1990. With this, the transfer of fertilizer
procurcment and distribution to the private scctor will
have been completed.

The price subsidy on the local cost of fertilizer impor-
tation will be phascd out in 3 ycars. Estimated at 42% for
1987 on the principle that the ci.f. cost would be fully
recovered, the subsidy will be reduced to 30% in 1988 and
to 10% in 1989. In 1990 it will be climinated altogether.
Thus by the time the whole fertilizer delivery system is
privatized in 1991, there will be no price subsidy, and a
frce market system will operatc.

To facilitatc a smooth transition to full privatization
within 4 ycars, the MOA is sceking the scrvices of a per-
son who has had at lcast 10 ycars’ cxpericnee in the
markcting of agricultural inputs in a commercial concern.
He or she will hcad MOA’s Crops Inputs Devclopment
Unit (CIDU) for a minimum period of 3 ycars. A senior
MOA official with at Icast 10 ycars’ cxpericnce in cxten-
sion and input distributing will be the counterpart of the
internationally recruited head of CIDU. CIDU will also
have a sales agronomist, with a minimum of 5 ycars’ ex-
perience in sclling agricultural inputs in the private sector,
to assist in thce planning and implementation of the
privatization process. CIDU will sct up a monitoring sys-
tem bascd on monthly reports from cxtension officers to
keep track of retailer development and sales. CIDU will
be responsible for cstimating demand and arranging for
procurcment, importation, and internal distribution prior
to such activitics being privatized. A Fertilizer Extension
Advisory Committce will be set up in MOA (o assist
CIDU in imports. It will help in the development of fer-
tilizer recommendations for various crops and conditions.

In summary, privatization of the fertilizer delivery sys-
tem in Ghana will 5¢ completed over 4 years, including
the climination of price subsidics in 3 ycars and the instal-
lation of a frcc market pricing system. MOA's CIDU will
oversce and promote the process of privatization. The
scrics of actions that will be required to complete the
process arc indicated in the following schedule.



Schedule of Actions by MOA to Facilitate Privatization of Fertilizer Delivery

Expected to be
Action Completed by Comment

1. Appointment of key personnel to CIDU June 30, 1987 Yet to report
2. Begin preparation of implementation plan for private retailing in 1988  J uly 30, 1987 Delayed

in Volta and Brong Ahafo Regions
3. Invite bids for 1988 supply August 31, 1987 Completed
4. Evaluate bids November 30, 1987

Award bids December 31, 1987 Completed
5. Announce 1988 prices with price subsidy not to exceed 30% January 31, 1988 To be announced

by end of April

6. Launch private retailing program in Volta and Brong Ahafo Regions January 31, 1988 Declayed
7. Import and distributc fertilizers March 31, 1988 Slight dclay
8. Invite bids for 1989 supply August 31, 1988 On schedule
9. Analyze performance and problems of private retailing in 2 pilot regions September 30, 1988 On schedule
10.  Finalize plans for launching private rctailing in other regions and make  December 31, 1988 On schedule

public announcement on privatization program
11, Award bids for 1989 supply Deccember 31, 1988 On schedule
12. Announce 1989 Distribution Point Price with subsidy not to excced 15% January 31, 1989 On schedule
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La Politique Des Engrais au Kenya

Pcter M. Amukoa

Résumé

L’agriculturc reste la principale source de produits
alimentaires ct de deviscs pour le Kenya. Les cngrais sont
ur des facteurs déterminants pour Paccroissement de la
production agricole. Tous lcs engrais dont le pays a besoin
sont importés; les slatistiques récentes monticnt
qu'cnviron 260 000 tonnes d’éléments fertilisants divers
sont utilisées chaque année.

11 est important de noter que la consommation varic
avee la pluviométrie, c’est-a-dirc qu'elle diminuc pendant
lcs années de sécheresse. La majeure partic des fer-
tilisants cst appliquée sur les cultures de rente: café, thé,
ct canne A sucre.

Afin d’augmenter la consommation d’engrais, le
gouvernement kenyan s’attache a:

1. Assurcr unc mcilicure disponibilité des engrais.

2. Assurer des rctombées économiques intéressantes
pour les paysans qui utilisent les engrais.

3. Assurer des crédits aux agricultcurs pour I'achat
d’cngrais.

La rareté de devises oblige le gouvernement 2
contrdler les importations faitcs par le secteur privé. Des
restrictions sont donc en vigucur sur les types et les
quantités A importer, et un plafond est fixé pour les prix
au détail. La politique gouvernementale favorise lc
dévcloppement d’un sccteur des engrais privé et actif.
Ainsi, toutes les importations autres que celles qui sont
financécs par I'aide sont faites par des sociétés privées ct
dcs coopératives. Les estimations des besoins nationaux
sont bas€es sur les différentes zones de culture ct les
doses d’application rccommandées. Cette méthode
présente certaines insuffisances ct des cfforts sont engagés
cn vue d’améliorer la fiabilité de ces estimations.

Des difficultés sont apparues également au niveau de
la fourniture des cngrais au licu requis et au moment op-
portun. Les prix des produits sont quelquefois annoncés
aprés lc début de la campagne, cc qui pose de séricux
problemes aux cultivateurs, puisque ces prix varient d’une
saison 2 l'autre. Des efforts sont entrepris pour lever cette
contrainte qui freine P'utilisation des engrais, surtout dans
les régions reculées.




Fertilizer Policy in Kenya

Pcter M. Amukoa

Kenya’s Agricultural Sector

Kenya, a republic on the East Coast of Africa, is bor-
dered by Uganda in the west, Sudan and Ethiopia in the
north, Somalia to the northcast, and Tanzania in the
south. The cquator cuts across Kenya at about midpoint.
The total land arca is about 446,000 squarc kilomelters,
most of which is arid or scmiarid. High- to medium-
potential land amounts to about 20% and is located
mainly in the southwest of the country. The altitude
ranges from sca level to above 6,000 meters, which indi-
cates climatic variations that allow for a wide range of
agricultural activitics.

Kenya’s population is around 20 million, and the
growth ratc is closc to 4% per annum. In 1979, when the
last population census was taken, an average Kenyan
woman had cight children. In the carly 1960s, there was
about 0.8 ha of high-potential land per person. In the year
2000, there will only be 0.2 ha per person. Agriculture is
the backbone of Kenya’s economy, contributing 30%-35%
to the total gross domestic product and about 70% to na-
tional foreign cxchange carnings. Over 80% of the popula-
tion lives in the rural arca, and derives its livelihood from
agriculture.

Kcenya gained nationhood in 1963 and since then has
developed the agricultural sector to the extent that the
production of the main staple food crop, white maize, has
kept pace with the rapid growth of her population, thus
allowing for rational self-sufficiency in food in ycars of
normal rainfall. Food crops, whose importance cannot be
ignored, include pulscs, potatocs, cassava, whcat, sor-
ghum, millet, rice, wheat, and oilsceds.

Coffce, the main cash crop, has tripled in production
since independence and now is dominated by smallholders
who acccunt for over 60% of production. In 1985/86 the
total coffce production was 114,000 tonnes - 46,000 tonncs
from cstate farms, and 68,000 tonnes from smallholders.
Tea production has, during the same 25 years, incrcased
sixfold making Kenya the world’s third largest tca cx-
porter. In 1985/86 smallholders produced about 97,000
tonncs of tca compared with about 46,500 tonnes from cs-
tate farms. Other important cash crops in Kenya include
sugarcanc, pyrcthrum, cotton, a varicty of horticultural
crops and products, sisal, and cashew nuts. Milk and mecat
production has also expanded rapidly since independence,
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and the role of the small farmer has been significant here
too.

Table 1 shows the distribution of land to various

agricultural activitics in 1983/84. Only sclected activitics
arc considered.

Table 1. Estimated Areas for Selected Commodities,

1983/84
Pcrcent
Commodity '000 ha Total

Milk (pasturcs) 2,408 44.6
Maize and beans 1,167 226
Other starchy root crops 368 7.1
Sorghum and millet 345 6.7
Coffee 150 29
Cotton 112 22
Fruits 108 2.1
Sugar 87 1.7
Teca 82 1.6
Polatoes and vegetables 80 1.5
Sisal 56 1.1
Cashew nuts 28 0.5
Ground nuts 19 0.4
Barley 11 0.2
Pyrcthrum 10 0.2
Rice 9 0.2
Tobacco 5 0.1
Total 5171 100.0

In short, Kenya will continue to depend on agriculture
for food and for forcign cxchange carnings for many years
to come. Fertilizer is onc of the most important factors ia
increasing agricultural production. Government policics in
agricultural development have therefore given it the
necessary emphasis,

Fertilizer Consumption in Kenya

Table 2 gives the consumption of fzriilizer in Kenya
for the past 7 years, 1980/81-1986/87. All tke fertilizer is
imported. For the past few ycars, the cstimated con-
sumption is about 200,000 tonnes of assorted types. It is



Table 2. Fertilizer Consumption in Kenya, 1980/81-1986/87
Stocks Plus Total Estimated
Brought Imports Tonnage Less Stocks Tonnage %
Ycar Forward Available Forward Used (Decrcase) Change

---------------------------------- (tonnes)- - -« e - s e e e
1980/81 40.170 129,672 169,842 40,701 129,141 -
1431 /82 701 206,667 247,368 110,936 136,432 +5.6
1982/83 110,936 129,551 240,493 97,708 142,785 +4.6
1983 /84 97,708 120,000 219,708 19,348 198,460 +39
1984/85 19,248 184,374 203,622 28,294 175,328 -11.7
1985/86 28,294 345,141 373,435 101,795 271,640 +55
1986/87 101,795 230,125 331,920 104,793 227,127 -16

intcresting to noce that the potential requircment is about
600,000 tonncs or threcfold the present consumption.
There is thus a wide gap between what is consumed and
what could be consumed. In 1984/85, for cxample, the re-
quircment was 650,000 tonncs, whercas actual usc was
175,328 tonncs. This potential requirement is calculated by
rclating the targeted arca to be planted for cach crop and
the recommended rates of fertilizer application per crop.

However, we know that farmers, especially most
smallholders, do not apply fertilizers at recommended
ratcs and others do not apply at all for various rcasons. In
planning for fertilizer importation, we consider this figurc
together with levels of quantitics consumed in the previous
period, the weather conditions, and the foreign exchange
available, among other factors. It is important to consider
weather conditions because, as is noted from Table 2, the
low consumption of 175,323 tonncs in 1984/85 was duc to
a drought period. But in 1985/86, when the weather was
good, fertilizer importation was incrcased and consump-
tion rose to 271,640 tonncs.

Fertilizer Use by Crops, 1985/86

Table 3 shows estimated use of fertilizer by crop and
farm type in 1985/86. Major cash crops tend to usc the
lion’s share of fertilizer; coffce, tea, and sugarcanc use
about 60% of the total. The main food crops, maize and
whcat, usc about 269> of the total while others use about
14%. Over the past few years about 35% of fertilizer use
has been on the estate farms, 20% on large farms, and
45% on smallholdings. Of the smallholder consumption,
about 60% is uscd on coffee, tca, and sugarcanc and about
2046 on maize.

Table 3. Estimates of Fertilizer Use by Crops and Farm

Size, 1985/86
Type of Large
Crop Estates  Farms Smallholders Total

Coffece 31,950 0 29,100 61,050
Maize 1,500 23,550 21,450 46,500
Tea 26,850 0 15,000 41,850
Sugar 19,050 0 20,700 39,750
Wheat 1,500 16,500 0 18,000
Barley 0 7,050 0 7,050
Other

horticultural

crops 3,000 0 1,800 4,800
Tobacco 0 0 3,810 3,810
Potatocs 0 0 3,750 3,750
Rice 0 0 3,750 3,750
Sunflower and

rape 0 2,685 0 2,685
Pincapples 3,000 0 0 3,000
Irrigated

crops 0 0 2,400 2,400
Total 8,850 49,785 101,760 238,995
Pcrcentage 36 21 43 100

Returns to Fertiiizer Use

Table 4 indicates average returns to fertilizer usc per
shilling used for fertilizer application on major crops,
1980,/81-1983/84,



Table 4. Average Returns to Fertilizer Use in Crops,
1980/81-1983 /84

10°0/81 1981/82  1982/83  1983/84

Coffce 7.2 7.0 94 -

Tea 7.0 49 7.5 13.7
Maize 2.5 3.0 36 3.0
Wheat 4.0 37 45 43
Sugarcanc 0.8 0.7 0.9 12
Sunflower 1.6 1.7 34 3.0
Barley 28 2.6 2.8 2.6

Returns for coffec and tca are much higher than for
food crops such as maize, wheat, and sunflower. Would
this explain the higher usc of fertilizer in cash crops
among smallholders? Maybe or maybe not. One needs to
be carcful in drawing such a conclusion.

Government Efforts to Encourage
Fertilizer Consumption

The major objective is to increase thie consumption of
fertilizers. This is to be done by the following:

1. Making fertilizers available to the farmers.

2. Ensuring attractive rcturns to farmers when they
increasc fertilizer usc.

3. Providing fertilizer education to farmers through
cxtension,

4. Providing credit facilitics and improvement in crop
payment systems (o cnable farmers to purchasc
fertilizers.

Fertilizer Marketing and Pricing

Importation

As stated earlicr, all feriilizer consumed in Kenya is
imported. The quantitics imported since 1980/81 are indi-
cated in Table 2.

The imports arc made up of fertilizer aid supplicd in
concessional terms by donors and those imported by com-
mcrcial firms who get import quota allocations. Tablc 5
shows the breakdown of aid and commerecial fertilizers for
1985/86 and 1986/87.

The Government monitors and controls private impor-
tation because foreign cxchange (o purchase fertilizer is
scarce. So limitaticns arc sct on types and quantities to be
imported by cach private firm. Maximum retail sclling
prices arc also set by the Goverament.

Table 5. Commercial and Aid Fertilizer Imports, 1985/86 and 1986/87

1985/86 1986/87
Fertilizer Type AlID Commerecial Tolal AID Commerecial Total
DAP 28,500 39,038 67,538 20,000 145,300 65,300
MAP 5,000 3,500 8,500 - 1,000 1,000
TSP - 15,900 15,900 - 8,000 8,000
NPK 20:20:0 38,349 7,000 45,349 15,000 3,000 18,000
Ssp - 7,000 7,000 - 4,000 4,000
AS - 12,794 12,794 - 4,000 4,000
CAN 20,000 20,700 40,700 25,000 23,000 48,000
ASN - 11,200 11,200 7,000 1,400 8,400
UREA 16,600 22,500 38,500 - 8,750 8,750
NPK 25:5:5 + 5% S 13,000 31,000 44,000 5,000 31,175 36,175
NPK 20:10:10 21,000 19,500 40,500 10,000 14,000 24,000
NPK 17:17:17 3,440 3,000 6,440 - 4,500 4,500
NPK 15:15:15 - 200 200 - - -
NPK 15:15:6 + 4 - - - - 1,500 1,500
NPK 6:18:20 + 4 - 2,000 2,000 - 1,000 1,000
sop - 2,000 2,000 - 40 40
MOP - 2,100 2,100 - 1,000 1,000
Others - 2,420 2,420 - 184 184
Total 145,289 199,852 345,121 82,000 151,849 233,849




Because the Government policy is to encourage the
development of an active private sector, all fertilizer
importation, other than that with donor aid, is undcrtaken
by private firms and cooperative unions. Also large organ-
ized uscrs may be allowed to import. The largest importer
and distributor is the Kenya Grain Growers Co-operative
Union (KGGCU), which imports fertilizer on a commer-
cial basis and distributes it together with some donor aid
fertilizer.

In 1985/86, KGGCU imported 15% of the fertilizer
imported and distributee! 50,000 tonncs of donor aid fertil-
izers (14.5%). In 1986/67, the union imported and dis-
tributed 32% of total fertilizer imports.

Price Control
Maximum retail prices arc sct by Government for all
fertilizer of a particular type.

Problems in Stepping Up
Fertilizer Consumption

The cxamination of the fertilizer situation in Kenya
has, so far, been very gencral. I would like at this stage to
reflect a bit on problems, as I sce them, in incrcasing na-
tional fertilizer consumption. Indeed, this is an important
point of discussion by this workshop.

Estimation of Fertilizer Requirement

As pointed out carlicr, estimation of the national fer-
tilizer requircment is based on the estimated crop arca
and rccommended rates of fertilizer application. This
estimate has been unreliable and should not be used as a
basis for planning importations and distribution. To make
this information more reliable, a major effort is now being
made by the Farm Inputs scction of the Ministry of
Agriculture to survey first, the types and quantitics of fer-
tilizers used by farmers and then the quantitics of fertilizer
imported by all authorized importers.

Timing of lmportations

Sometimes fertilizer does not rcach farmers when it is
nceded. Fertilizer importations should be timed according
to scasons. For example, fertilizer for the long-rain and
short-rain scasons should be made available to farmers at
the beginning of cach of the scasons.

Seasonal Fertilizer Price Variations

Prices of fertilizer in onc scason may differ from those
in the next scason depending on the price situation in the
world market. This mcans that there should be at lcast
two fertilizer price reviews per year. After all, unless there
arc subsidics, and in Kenya we do not believe in fertilizer
subsidies, world fertilizer market prices fluctuate widely
within a year, and the tendency not to vary prices
throughout a year does not make sensc.
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Another point that should not be ignored is the timing
of the announccment of the price changes to farmers.
Whereas it may look obvious that prices should be an-
nounced before the scasons begin, such announcements
are not always made.

Fertilizer Prices and Pricing

Unless subsidicr. exist, domestic fertilizer prices tend to
be very high reflecting the usually high external market
priccs. Many farmers thercfore lack sufficient funds to
purchase enough inputs to mcet their requircments. So
the existence of a situation of low fertilizer consumption in
developing countrics and particularly in sub-Saharan
Africa can recasonably be cxplained by the inability of
farmers, especially smallholders, to purchase these high-
cost feriilizers.

Onc may then ask, why not subsidics? But where are
the funds to do this? You would be shifting them away
from other requirements of the poor nations. Even if you
did that, how far would you go to achicve some kind of
impact? And at what cost?

Mincral fertilizers are expensive, and this is a major
rcason why most farmers do not use them or use very
litle. In Kenya, fertilizer prices have been determined
taking into considcration transport costs from thc main
port of entry (Mombassa) to the main district centers
bascd on the railway tariff. However, (transportation
charges for distribution deep into tac rural arcas have not
been included. Profit margins for rctailers in rural market
arcas arc small. This has, thcrefore, tended to lead to
limited retail distribution networks decp into the rural
arcas. Even attempts that have been made to pack fer-
tilizer into smaller units of 25 kg 2.ad 10 kg may have
failed to incrcasc consumption for the same rcason.
Howcver, an attempt is now being made to determine
appropriatc margins at cach point in the marketing chain,

Use of Organic Fertilizers

Today, most rccommendations on soil fertilization are
based on the use of mineral fertilizers. Agricultural exten-
sion staff have for the most part tended to cither ignore or
give little attention to advising farmers on the preparation
and usc of organic manurc as a means of fertilizing soil.
This is a scrious mistake. It is a mistakc that is also madc
by thosc who preparc and finance agricultural projects,
especially where smallholders are involved. No project, at
lcast among thosc I have scen, recommends organic
manurc or includes it in the package of agricultural
production inputs,

In my view, morc hope exists for the use of organic
manure in the fertilization of smallholder faims than for
the usc of mincral fertilizers. This is a practical reality.



L’Offre et la Demande d’Engrais au Malawi

J. H. A. Maida ¢t E. S. Malinda

Résumé

Les agricultcurs du Malawi, des petits exploitants aux
grands planteurs, sont bicn conscicnts du f~°t que emploi
des engrais constitue une composante cssenticlle de toute
stratégic visant & un accroisscment souteau de la produc-
tion agricole par unité de terrain. Le gouverncment s’est
donc résolument engagé a invesir dans Pachat de cet
intrant, bicn que les ressources nationales en devises
soient limitées.

Les objectifs de la politique agricole du Malawt sont
les suivants:

1. Attcindre ct maintenir Pautosuffisance en produits
alimentaires de base, particulitrement le mas.

2. Développer les exportations agricoles cn vue
d’augmenter les reccttes en devises.

3. Accroitre les revenus des paysans afin d’améliorer la
qualité de vie en milicu rural.

Les importations d’cngrais ont considérablement aug-
menté durant la périodc 1978-1985. Elles restent cepen-
dant limitces par le fait que le Malawi est un pays ¢nclavé.

L'utilisation dcs routes traditionnelles par les ports de
Beira et Nacala au Mozambique a diminué 3 causc de la
guerre. Des routes d’cmprunt par Durban en Afrique du
Sud, Harare au Zimbabwe, ct Tete au Mozambique, ont
¢té ouvertes mais clles demeurent encombrées ct
cotecuses.

En 1983, le gouvernement du Malawi en coopération
avec ADMARC, la Banque mondiale, et IFAD a créé le
Small Holder Fertilizer Revolving Fund (SFRF).

Les engrais achetés par cet organisme sont vendus aux
petits agricultcurs par 'intermédiairc de ADMARC dans
1 10J centres de distribution ct dans beaucoup de petits
magasins saisonnicrs.

L’Etat subventionne les engrais pour qu’ils soient ac-
cessibles aux petits cxploitants; cependant, entre dix pour
cent ct vingt pour cent des produits subventionnés sont
détournés au profit des grands planteurs,

En vue d’améliorer I'approvisionnement ct P'utilisation
des cngrais aux environs de 1996, le Malawi s¢ propose
de:

1. Mettre cn place des services améliorés de vulgarisation
ct de crédit.

2. Favoriser 'emploi des engrais A hautce tencur.

3. Constituer des stocks de réserve afin d’assurer la dis-
ponibilité des engr~'s au moment nécessaire et réduire
la subvention.

Le gouvernement cnvisage également de développer
I'utilisation des cngrais gree 3 des mesures incitatives
destinées A assurer des débouchés pour les produits
agricoles ct des rapports cot/prix plus avantageux.
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Fertilizer Supply und Demand in Malawi

J.H.A, Maida and E. S. Malinda

Introduction

The world’s cultivable land is finite, and yet the world
population keeps on cxpanding with time. To meet the
basic nceds of the expanding world population, therefore,
concerted cfforts must be made to increase and sustain
the production of fnod, feed, and fik=r per unit arca of this
finite resource.

The increasc in crop produciion per unit arca,
however, can be achieved if, inter alia, the syncrgism
provided by the interaction between the high-yiclding
varicties (HY'Vs) and fertilizers is {ully exploited. Dr Nor-
man Boriaug, the world-renowned scientist who was
honored with a Nobel Peace Prize in 1970 for his work
that led to the development of improved wheat varictics,
has obscrved that "If HYVs arc the catalyst, fertilizer is
the fuel of the green revolution” (Hignett, 1982).

Farmers in Malawi, be they smallholder or cstate
farmers, arc well awarce of the fact that fertilizer is a vital
componcent of strategics for expanding and sustaining crop
production per unit arca. It is mainly for this rcason that
Malawi, sincc attaining her sovercignty, has hitherto
remained committed to use her limited forcign cxchange
resources to purchase fertilizers. Fertilizer demand by
farmers in Malawi is, however, influenced by scveral fac-
tors, some of which arc indicated in this paper.

Because, generally speaking, the ability and inclination
of farmers to adopt a given technology is largely a function
of a given country’s policics, it is pertinent here to indicate
f-om the outsct Malawi’s agricultural policy as revealed by
Malawi’s declared main objectives for a sustained agricul-
tural development.

General Statement of Policies and Strategies

Recognition of the fact that "..The vast majority of
Malawi’s population depends for its livelihood on peasant
agriculture..." and that "..It is in this scction that the
national development cffort is being, and must continue to
be, concentrated..." (Developing Malawi, 1971) has led the
Malawi Government to declare the following agricultural
cojectives:
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1. Attaining and sustaining food sclf-sufficicncy in staple
food crops, particularly maize (Zea mays).

2. Expanding agricultural exports to generate increased
foreign exchange.

3. Improving rural incomes to increase the quality of life
in the rural arcas.

The fact that Malawi has bez.a able both to attain food
sclf-sufficicncy in maize, which cnabled the country to
have a reserve that in 1985 cexceeded 300,000 tonnes of
stored maize, and to incrcase her agricultural cxports
from a valuc of 22 million Malawi Kwacha (MK) in 1964
to 4219 million MK in 1984 clcarly indicates that the
stratcgics adoj ted by the Malawi Government in order to
accomplish objectives (1) and (2) given above have been
successful. Regarding agricultural objective (3), those who
now visit the rural arcas of Malawi after an absence of
about 25 ycars arc greatly impressed by the fact that the
standard of living of the rural population has changed sig-
nificantly for the better.

The increased agricultural exports achicved by Malawi
since independence can be ascribed to the Malawi
Government’s policics which have (1) hitherto tended to
favor an open cconomy and to stress cfforts on agricul-
tural production for export (Kydd, 1982), (2) until rccently
been conducive to relatively low inflation rates, and
(3) resulted into a realistic valuing of the Malawian cur-
rency. Price incentives have also been favorable for such
crops as maizc and tobacco.

Regardii.3 agricultural production by the smallholder
sector, the policy of the Ministry of Agriculture has, since
indcpendence, been aimed at supporting a gradual transi-
tion from traditional to scicnce-based methods of agricul-
tural production, which cntail the application, by the
smallholder farmers, of the results of rescarch and
development, cndogenously gencrated, and of com-
plementary cultural practices.

Fertilizer Supply

It is evident from Table 1 that imports of fertilizers
containing N, P, and K incrcascd significantly during the
1978 to 1985 period (National Statistical Office, 1983).



Table 1. Imports of NPK Fertilizers

Fertilizer
Type 1978 1980 1982 1983 1984 1985

------------------ (tonnes)-~--ceaccccncannn.
ANand AS" 64,730 35730 43,167 39227 22574 8,835
CAN 7,767 5426 8228 38,09 26,152 27,798
Urea 539 10,230 11,229 7360 15868 11,420
Phosphates 7,142 14,876 15,192 21,339 7967 10973
Potassium 1,550 9,553 754 9,694 3,201 8421
NPK & NP 600 9 22,998 48 22,099 23,509

a. AN = ammonium nitrate and AS = ammonium sulfate.

Summarized in Table 2 arc types of fertilizers
imported during the period 1978 to 1985. Imports of fer-
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It is bordered to the north and northwest by Tanzania, to !
the cast, south, and southwest by Mozambique, and to the
west by Zambia, Figurc 1. Malawi’s import Routes.
Table 2. Type of Fertilizers Imported
Types of 1978 19 1230 1981 1982 1983 1984 1985
Fentilizer _ Tonnes Value  Tonnes  Value Tonnes Value  Tonnes  Value Tonnes  Value Tonnes  Value  Tonnes  Value  Tonnes  Value
Sodium nitrate 480 105,347 700 130,227 2300 460,667 - - - - 556 220330 . B 442 240,720
Nitrate 2,846 47,719 11,275 1,510,101 P 3500 813,431 125 23,017 14318 3,575,290 21 3486 - B
Aramoniuia
sulfate 61,884 167,724 11961 1,494,449 35,142 4,648866 285 15888144 43,042 7438753 4,846 5,548,648 22,553 1211,722 8835 2,562,101
C/N 1,767 931353 14,800 1,608382 5426 1,217488 2498 636926 8,228 2,052,728 36,152 8623860 18,090 12644282 21,98 10935058
Urea 89 208,120 3,420 583,115 10,230 242264 7,678 2326949 11229 36134 7360 2,426,546 15868 5416087 11,420 5,729,403
Nitrogenous
fertilizers 20,362 719369 13,696 2356805 3,264 764403 5500 1,163 910 2,002 414,740 722 182,089 29 414,655 1316 995,756
Superphosphate
(single) 2,619 202458 2201 29882 1,804 280,711 149 263303 1491 267,634 6 177285 788 140387 1,732 413,675
Superphospnate
(Double triple) 3,173 440,54 7,809 L4160 10721 229,622 9156 23225H 94U 2,305,636 15,157 5490926 6,643 2,121,154 7,196 2,170,600
Phosphate
fentilizers 1350 197948 1818 M1206 2351 633,689 161 50812 4277 V5716 5386 1,832,181 536 148236 1995 01,123
Potassium
chloride 750 80351 2300 256,209 2553 583488 2,500 557,631 250 52326 4,098 1,151,198 1,165 399448 1,658 1,733931
300 4,141 5368 692366 3,000 9211 2717 799862 454 9,991 3225 1,233,285 . - 2,08] 1,065,359
Potassic 500 50422 5874 1,107,409 4,000 7402 1420 434428 2750 951,646 237 1,055,803 2,136 1,010,688 2,682 1,215,689
Fertilizers
(other) 600 19,016 . - 9 5,188 18 4,205 29998 8,239,277 48 51,460 22,099 8504332 23,502 9,603,008
Total 103470 14,205,139 81222 11,650,819 80,000 116,672 25262215 117340 26,854,943 115,098  31,658901 110,198 37,774482 92,707 3736642
MKI137/torne MK143/tonne MKI185/tonne MK215/tonne MK228/tonne MK274/tonne MK343/tonne MK403/tonne
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Most of Malawi’s traditional import routes have been
through Bcira and Nacala ports in Mozambique. The war
in Mozambique, however, restricted the use of these
routes during the past six years, and consequently led to
delays in the availability of fertilizer in Malawi. These dif-
ficultics Icft Malawi with no choice but to route most of
her imports through Durban (South Africa) and Hararce
(Zimbabwe), and then via Tete (Mozambiquc) or Lusaka
(Zambia), and occasional imports through Dar-cs-Salaam
(Tanzania) via what is now known as the Northern Cor-
ridor (Figure 1).

The alternative import routes that Malawi is com-
pelled to usc arc very cxpensive. Their use, thercfore, has
been conducive to an increasc in prices of fertilizers as is
cvident from the data summarized in Table 3. In 1983, the
Malawi Government in collaberation with the Agricultural
Development and Marketing Corporation (ADMARC),
thc World Bank, and the International Fund for Agricul-
tural Development (IFAD) instituted the Smallholder
Fertilizer Revolving Fund (SFRF) which has hitherto been
responsible for the procurement of fertilizers for
smallholders by mecans of tenders it secks worldwidc.

Table 3. Pr* _s of Fertilizers

Ycar 20:20:0 AS CAN Urca DAP
----------- (MK/50-kg bag) - - - - --- - -
1972/73 345 275 3.30 - -
1973/74 345 2.75 3.30 - -
1974/75 9.00 6.70 8.50 - -
1975/76 8.50 5.50 7.75 - -
1976/77 8.50 5.50 7.75 - -
1977/78 8.50 5.50 7.75 - -
1978/79 8.50 5.50 7.75 - -
1979/80 8.50 5.50 7.75 - -
1980/81 8.50 6.50 10.50 - -
1981/82 8.50 .00 10.50 - -
1982/83 1260 10.50 13.00 - -
1983 /84 1450 12.00 14.00 - -
1984 /85 17.50 13.50 15.50 - -
1985/86 2050 17.50 19.00 - -
1986/87 21.00 18.00 19.50 26.00 24,00

Source: Agriculturist’s Report No. 1, 1986.

The tenders are required for cost, insurance, and
freight (c.i.f.) Dar-cs-Salaam and Durban or frec on rail
(f.o.r.) South Africa. Quotations for overland transport
arc obtained from about 11 transport brokers/contractors
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in Malawi, and the cheapest and most reliable are
selected. The best combination of supplier’s price and
overland transport cost receives th: award.

Fertilizer procured by SFRF is sold to smallholders
through ADMARC. The latter has about 1.100 distribu-
tion points (markets), and many smaller scasonal outlets.
The price charged is pan-territorial and is subsidized by
the Malawi Government. SFRF market prices arc
generally lower than OPTICHEM (scc next paragraph)
cx-factory prices and this, inter alia, has led to what is
known as cstatc lcakage, which is currently cstimated to
be 10%-20% of SFRF fertilizer. The bencfits of subsidy
arc designed not for estates but for smallholders.

OPTICHEM Malawi Limited procurcs fertilizers
mainly through its parcnt company FEDMS in South
Alrica and brings them to its blending/granulation plant
in Blantyre where some of it is sold but most of it con-
verted into granular mixtures. All OPTICHEM fertilizers
arc sold cx-factory at commercial prices. A distribution
depot in Lilongwe, about 362 km from Blantyre, sclls
OPTICHEM fertilizers at prices that reflect cx-factory
pricc plus transport costs from Blantyrc to Lilongwe.
Relatively small quantitics of OPTICHEM fertilizers are
sold through Agricultural Trading Company, a distribu-
tion company.

The difficultics that attend imports of fertilizer into
Malawi have compclled the Malawi Government to ex-
plore ways and mcans of reducing transportation costs of
fertilizer and cnsuring an uninterrupted fertilizer supply.
To a landlocked country such as Malawi, imports of high-
analysis fertilizers arc much more attractive than those of
low-analysis fertilizers because the former allow more
cssential clements (plant nutrients) per unit weight to be
imported, and this results in lower transportation costs.

Fertilizers which, amtil recently, have been commonly
uscd by smallholders in Malawi are 20:20:0 granular com-
pound, calcium ammonium nitrate (CAN), and ammo-
nium sulfatc (AS). Whereas 20:20:0 had been used as
basal fertilizers, CAN and AS were used as topdressing.
Basal fertilizers arc applicd to seedbeds before planting
and arc followed by topdressing of nitrogenous fertilizers.

During the 1985/86 cropping scason, however, a deci-
sion was made to replace both CAN and AS with urca as a
source of N whilc diammonium phosphate (DAP) was
imported instcad of 20:20:0 for usc by smallholders. It has
been cautioned (Maida et al., 1987) that the substitution
of S-frcc high-analysis fertilizers such as urca for
S-containing fertilizers such as AS may be conducive to a
reduction in crop yiclds duc to S deficicncy. Some
proposals have, therefore, been madc to assay the S status
of Malawi soils.



None of the studies hitherto carried out in Malawi with
the main objective of producing NH3, using N2 from the
air and H2 from the clectrolysis of water, have shown
results that arc economically attractive. The International
Fertilizer Development Cente: (IFDC) was approached
recently to carry out a thorough review of the water
electrolysis option relative to such other options as coal
gasification processcs.

While encouraging crop residuc management and the
usc of organic fertilizers, the Rescarch Department of the
Ministry of Agriculture in Malawi is conducting investiga-
tions aimed at critically evaluating the role biological
nitrogen fixation can play in increasing and sustaining crop
production in the country. Proposals have recently been
submitted (Maida, 1987) to study the agronomic impor-
tance of local rock phosphates. It is hoped that the
Dcpartment of Agricultural Rescarch will collaborate with
IFDC and the Dcpartment of Geological Surveys in
chemical and biological assay of P availability from the
Malawi rock phosphates.

The Statement of Development Policies 1987-1996
notes, with reference to fertilizer supply, that strategies for
the 1987 to 1996 period should involve, inter alia, the
following:

1. Incrcasing "thc proportion of smallholders using fer-
tilizer from 23%% to 60% by 1996 by means of extension
and credit facilities."

Tablc 4. Total Uptake of Fertilizer by Smallholders

Encouraging "the use of high analysis fertilizers and a
review of current recommendations.”

Reviewing “existing fertilizer supply arrangements”
with a view to establishing "a national stockpile to
ensure reliability of supply and reduce recurrent
subsidics.”

Fertilizer Demand

Access to markets for farm products, remunerative
price relationships, and the availability of goods and serv-
iccs that farmers may wish to buy for themsclves and their
familics arc some of the incentives that can be instrumen-
tal in getting farmers to purchasc increasing amounts of
inputs such as fertilizer with a view to increasing the
production per unit arca of a given crop.

To maintain food sclf-sufficicncy, Malawi is now
dependent on fertilizer, and it has been obscrved (Crown
Agents, 1987) that without fertilizer the production of
maizc on all available smallholder land would in 1987 be
about 150,000 tonncs short of 1986 consumption. The
Crown Agents have also noted that there "... is widespread
awarcness amongst smallholders of the positive returns to
fertilizer usc ..." and that "... smallholders will attempt to
allocate an increased proportion of income into fertilizer,
despitc other strong demands on limited carnings...."

Total Total

Year 20:20:0 AS CAN Ureca DAP Other Material  P20s N Nutrients

------------------------------------ (tonneEs) = - = - - - e e L
1972/73 2,328 18,752 2,668 84 - 1,353 25,185 466 5,136 5,601
1973/74 4265 23,017 3,277 873 - 307 31,739 853 6,940 7,793
1974/75 1,636 11,412 666 732 - 401 14,847 327 3,234 3,561
1975/76 2,567 17,456 1,312 210 - 804 22,349 513 4,617 5,130
1976/77 4,148 23,611 1,351 133 - 1,293 30,536 830 6,200 7,030
1977/78 6,374 33,835 3,181 177 - 999 44,566 1,275 9,289 10,563
1978/79 8971 31,839 3,992 i13 - 873 45,758 1,794 9,570 11,364
1979/80 9170 35,239 4,166 202 - 364 49,141 1,834 10,410 12,244
1980/81 13,469 43,630 4,748 240 - 2361 64,448 2,694 13,201 15,895
1981/82 10,619 42,508 2,789 673 - - 56,589 2,124 12,085 14,209
1982/83 22,928 24,845 9,912 74 - 4 57,763 4,586 12,414 17,000
1983 /84 21,813 3,232 31,964 - - - 57,009 4,363 13,352 17,715
1984/85 26,107 5444 36,965 37 - 501 69,054 5,221 15,993 21,214
1985/86" 25,485 3,585 35,547 - - 331 64,948 5,097 15,092 20,189
1986 /87" 21,925 6,699 32,422 5,444 813 - 67,575 4,759 17,521 22,280

a. 1986/87 salcs arc provisional, and the figure for "Other” in 1985/86 includes some urca. "Total Nutrients” docs not
include "Other.” CAN was 26% until 1985/86 and 28% in 1986,/87
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It has recently been reported that from 1972 to 1978
consumption of all fertilizers generally increased at an
average annual rate of 5.8% on a product basis and 6.8%
on a nutricnt basis to rcach 104,000 tonncs in 1978; this is
an cquivalent of about 29,714 tonnes NPK or 18,570
tonnes N and 11,144 tonnes P and K. Total fertilizer im-
ports incrcased during 1978 to 1985 (Table 2); morcover,
as Table 4 shows, there was an upward trend in nutrient
sales to smallholder farmers during the 1972/73 to
1986/87 cropping period (Nathan, 1987).

The upward trend in plant nutrient sales to
smallholders was also observed during the 1987/88 crop-
ping scason. By January 29, 1988, the total quantity of fer-
tilizers sold was 71,000 tonncs, whilc those of N and P205
were, respectively, 19,984 and 6,383 tonnes. It has been
cstimated that during the 1987/88 cropping scason 74,000
tonncs of fertilizers, including 21,195 tonnes of N and
6,590 tonncs of P20s5 will be sold. Table 5 sumrarizes the
cstimated total fertilizer demand for the 1987/88 to
1992/93 period.

Policy Statements

Fear of risks from factors that arc beyond the farmers’
control, factors such as market price fluctuations, is onc of
the disincentives to farmers in any country to increase
amounts of fertilizers purchascd with a view to increasing
crop production. In Malawi, markcting risks have been
rcduced by cstablishing a policy whercby ADMARC sells
inputs to smallholders and buys their surplus produce at
pan-national prices; the prices arc always announced well
before cach cropping season.

The Statement of Development Policies 1987-1996
notes that the marketing policy to be pursued during the
1987 to 1996 period should cntail the following:

1. Encouraging "Malawian traders to be involved in the
marketing of smallholder crops other than cotton and
tobacco."”

2. Declincating clearly "the various roles of the Gevern-
ment, ADMARGC, and the private scctor with respect
to marketing of smallholder crops.”

3. Monitoring the "impact of privatc trader participation
in such arcas as credit recovery, food security, and the
geographical distribution of income from agriculture.”

4. Conlinuing "prc-announced fixed producer prices.”

5. Having “the pricc of maize fixed at a level where
marketed production is cxpected to satisfy domestic
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demand including the requirements of the strategic
grain rescrves with other crop prices determined by
export or import partics, as appropriatc.”

6. Investigating "the casc for offering specific price incen-
tives for mew crops as a means of cncouraging
diversification.”

7. Improving the "maizc supply ‘carly warning’ systcm
and participating in a maizc supply security system for
the SADCC group of countrics."

8. Revicwing "thc existing and possible altcrnative ar-
rangements for sclling teca and tobacce to assess the
opportunity for improving forcign exchange."

9. Dcveloping "marketing stratcgics in a range of
specialist export crops including spices, trec nuts, fresh
fruit, cut flowers and vegetables.”

Farmers cverywhere in the world are responsive to
changes in prices offered to them for their farm product.
The higher the prices offered, the more prepared they are
to usc both the increasing amounts of fertilizers and com-
plementary crop production technology in order to in-
crease the production of the crop for which higher prices
arc offercd, especially when crop response to increasing
levels of the nutricnts added to the soil is known to be
cconomic.

Statements of policy and strategics quoted above
clearly indicate that every effort is taken in Malawi to
ensure that the relative fertilizer-crop price ratios arc
favorable for axa increased and sustained crop production.
The availability of revolving credit funds, which
smallholders can use to purchase improved sced and fer-
tilizers, has been instrumental in the increased production
per unit arca of crops such as maize, groundnuts, cotton,
rice, and tobacco.

The credit policy in Malawi is to administer scasonal
credit through farmers’ clubs. Membership to these clubs
is decided by the clubs themsclves, and the members to
get credit are identified by each club’s committce. Most
members belonging to these clubs have more than 1 ha of
land and arc more progressive than the rest of the farming
community.

The smallest of the smallholders have not been able to
join the clubs and, as a result, have not been able to
receive credit. Table 6 indicates the number of farmers
who arc club members and the total sum of money lent
out,



Table 5. Estimated Fertilizer Demand for 1987/88 - 1992/93 Cropping Period (Crown Agents, 1987)

1987/88 1988/89 1989/90 1990/91 1991/92 1992/93
Costs:20:20:0/CAN (MK/tonnc) 511 503 496 478 477 475
DAP/Urea (MK/tonne) 551 543 536 518 517 515
% 20:20:0/CAN 75 55 40 30 25 30
Avcrage price (MK/tonnc) 521 521 520 506 507 507
Existing Users
Number (°000) 921 949 977 1,006 1,037 1,068
Funds available (MKm) 28.0 29.4 309 324 34.0 35.7
Fertilizer bought (tonnes) 53,700 56,400 59,400 64,100 67,100 70,500
20:20:0/CAN (tonncs) 40,300 31,000 23,800 19,200 16,800 14,100
DAP/Urca (tonncs) 13,400 25,400 35,600 44,900 50,300 56,400
VYery Small Farms (<0.5 ha)
Number (°000) 272 280 289 297 306 315
Funds available (MKm) 4.0 5.0 6.0 6.6 73 8.0
Funds/farm inc. incentive (MK) 25 28 31 32 34 35
Small bags/farms (kg) 45 45 45 60 60 60
Fert (DAP/Urca) bought (tonnes) 6,100 6,300 6,500 8,900 9,200 9,500
Horticulturist
15.15.15 1,000 2,000 2,500 3,000 3,000 4,000
Smallholder Crop Authorities
Total zutricnt (tonncs) 1,001 1,051 1,104 1,159 1,217 1,278
Total fertilizer (tonnes) 2,700 2,600 2,500 2,600 2,600 2,700
20:20:0/CAN (tonncs) 2,000 1,400 1,000 800 700 500
DAP/Urca (tonnes) 700 1,200 1,500 1,800 1,900 2,200
All Users
20:20:0/CAN (tonncs) 43,300 32,400 24,800 20,000 17,500 14,600
DAP/Urca (tonncs) 20,200 32,900 43,600 55,600 61,400 68,100
15:15:15 (tonncs) 1,000 2,000 2,500 3,000 3,000 4,000
Total (tonnes) 63,500 67,300 70,900 78,600 81,900 86,700
Northern Region
20:20:0/CAN 9,060 6,900 5,260 4,240 3,710 3,070
DAP/Urca 4,250 6,940 9,170 11,660 12,850 14,280
Total (inc 15:15:15) 13,310 13,840 14,430 15,900 16,560 17,350
Central Region
20:20:0/CAN 25,986 19,920 15,256 12,304 10,766 8,992
DAP/Urca 9,268 16,978 23,472 29,628 37,018
Total (inc 15:15:15) 35,754 37,898 39,978 43,432 45,322 48,010
Southern Region
20:20:0/CAN 7,254 5,580 4,284 3,456 3,024 2,538
DAP/Urea 6,682 8,982 10,958 14,312 15,494 16,802
Total (inc 15:15:15) 14,436 15,562 16,492 19,268 20,018 21,340
Total 63,500 67,300 70,900 78,600 81,900 86,700
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Tablc 6. Number of Beneficiaries of Seasonal Credit Tables 7 and 8 indicatc the size distribution of
smallholders, fertilizer use, and levels of yicld obtaincd for

Total Amount sclected crops.
Ycar  Number of Clubs Mcmbership of Loan

(MK)
Table 7. Size Distribution of Smallholdings
1983/84 7,191 180,256 11,583
1984/85 8,148 211,770 15,975
1985/86 8,259 207,996 19,067 Hectares <05 0.5-1 1-15 152 225 253 >3
1987/87 8,045 206,409 18,289
% of all
Source: Ficld reports and records, Ministry of holdings 235 323 199 109 63 35 42

Agriculture, Lilongwe, Malawi.

Tablc 8. Use of Fertilizer and Yields for Selected Crops by Holding Size

Holding % of % of
Size and Arca Fertilizer Average Yiclds Arca Fertilizer Avcrage Yields
Crop Fertilized Per Hectare  Fertilized Nonfertilized ~ Fertilized  Per Hectare  Fertilized  Nonfertilized
ke)  ------ (kg/ha) - -- - - - (kg)  ------ (kg/ha) -- - - - -

<0.5 ha 2,0-25 ha

Maize® L 316 20 1,050 680 30.0 102 1,403 963
M 8.4 252 1,314 635 271 114 1,668 694
C 459 472 2,674 1,251 496 113 2,669 1,106
H 611 544 3,259 68 849 155 3,090 850

Tobacco 16.8 119 0 0 69.3 202 0 0

Other 0.2 331 2,559 280 31 116 1,517 475

0.5-1.0 ha 2.5-3.0 ha

Maize L 11.0 128 1,589 782 259 104 1,251 1,097
M 110 152 1,304 695 324 107 1,611 979
CcC 1756 199 2,116 890 61.2 165 2,244 750
H 629 266 2,767 1,233 83.8 166 2,864 1,029

Tobacco 527 199 0 0 83.7 214 0 0

Other 38 198 1,996 380 04 192 155 47

1.0-1.5 ha >3.0 ha

Maize L 19.3 100 1,305 833 39.7 61 1,518 898
M 210 113 1,462 733 332 74 1,317 703
C 344 167 2,265 1,108 579 140 1,023 1,248
H 850 221 2,655 742 89.9 115 2,656 966

Tobacco 74.3 207 0 0 88.5 122 50 0

Other 24 219 1,521 473 0.8 24 920 405

1.5-2.0 ha Total

Maize L 259 114 1,358 928 242 83 1,390 822
M 158 101 1,450 741 19.0 116 1,436 706
C 655 100 2,048 1,525 527 160 2,040 1,146
H 828 218 2,713 1,129 852 163 2,785 912

Tobacco 80.5 199 0 0 77.6 180 10 0

Other 0.6 208 883 386 1.1 186 1,744 405

a. L:local, M: mixture, C: composite, H: hybrid.

58



Crop Response to Rates of Fertilizer Addition

Investigations conducted on farmers’ fields in Malawi
have demonstrated the mode of crop response to rates of
fertilizer additions (Figures 2, 3, 4, and 5). The field yicld
results have been used to calibrate soil tests, and those
farmers who submit their representative soil samples for
laboratory analysis are able to obtain fertilizer recommen-
dations bascd on an cconomic cvaluation of the relation
between the soil test and the crop response to rates of fer-
tilizer additions.
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Figurc 2. Provisional Map of Zones of Fertilizer
Response (Brown, 1961).

Transmission of Technology

The technology indigenously developed is transferred
to smallholders in Malawi through the Department of
Agriculturc  which is organized into 8 Agricultural
Development Divisions (ADDs), 28 Rural Development
Divisions (RDPs), 180 Extension Planning Arcas (EPAs),
and about 1,700 Sections from which ficld assistants carry
out extcnsion work. It is cstimated that ficld assistants
spend about 80% of their time on knowledge transfer and
about 20% on credit-related activitics. A modified Train-
ing and Visit (T&V) system of extension is uscd in
Malawi. Ficld assistants reccive a total of about 30 days of
training per ycar,

Credit, crops cxtension, land husbandry, livestock, and

womcn'’s programs are all exccuted through a program of
knowledge transfer.
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Figurc 3. Effects of Nitrogen Rates and Sources of
Nitrogen Fertilizers on Grain Yields of Maize
at Bvumbwe Agricultural Research Station.
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Figure 5. The Response of Maize to Nitrogen and Phosphate Inputs (All Seasons).
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Politiques et Programmes Des Engrais: L’Expérience du Nigeria

L. O. Ologide

Résumé

Le gouverncment du Nigeria est conscient du :6le cru-
cial des engrais dans le développement agricole. En cf-
fet, avec unc population sans cessc croissante, la
diminution dc Pespace cultivé par habitant, et
Iincfflicacité de la jachere et dc la culture itinérante,
les engrais restent Iec moyen le plus sr de maintenir la
fertilité des sols et d’assurcr dc bons rendemenis. La
politique adoptée par lec Nigeria dans ce domaine a
pour objectifs de:

1. Dévclopper des systémes stables ct efficaces de
production, d’achat, dc distribution ct de commer-
cialisation.

2. Epargner des devises par la réduction des importations
ct laugmentation de la production locale.

3. Assurur des bénéfices raisonnables aux agricultcurs en
réduisant les cots ¢t en augmentant Pefficacité des
cngrais.

4. Favoriser unc utilisation rationnelle des éléments
nutriti’s en fonction des besoins des différentes
zonces écologiqucs.

Alin d’augmenter Poffre locale, une usine de super-
phosphatc a été mise cn service 3 Kaduna cn 1976 et u.ac
usinc d’ammoniac-uréc 3 Onne cn 1988. Jusqu'cn 1976,
Pachat des engrais était centralisé. En 1984, cette méthode
d’achat a ét¢ remplacée par un systéme d’appel d’offres
international conforme aux procédarcs 6tablics par la
Banque mondiale. Les contraintes liées 2 la commer-
cialisation ct a la distribution d:s cngrais sont lcs
suivantcs:

1. La difficulté de fournir les engrais A Pendroit recuis ct
au moment nécessaire.

2. Unc formation insuffisantec des agriculteurs 2
I'utilisation correcte des engrais.

3. Lc manque de crédits.

4. Un rapport défavorable entre le cot des engrais et le
prix des produits agricoles.

Le gouvernement fédéral a commencé A subventionner
les engrais cn 1976 A un taux de 75 pour cent. Entre 1984
ct 1986, la subvention a baissé a 28 pour cent, mais apris
1986, cllc a remonté au niveau de 1976. Les problemes
particuliers au Nigena daus le domaine de la commer-
cialisation ct dc la distribution des cngrais sont lcs
suivants:

1. Les tarifs élevés du transport routicr.
2. Les lenteurs dans le réglement des droits de transport.
3. L'incfficacité du 'ransport routicr et ferroviaire.

4. Les pertes ducs a 1a détérioration des produits ct A une
mauvaisc manutention.

Bicn quc des progres aient é1¢ réalisés dans lc sectcur
des engrais, beaucoup reste a fai: 2 pour améliorer Ies per-
formances agricolcs.
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Fertilizer Policy and Programs: Nigeria’s Experience

L. O. Ologide

Fertilizer consumption in Nigeria dates back to the
colonial cra. Various ticrs of government in Nigeria,
through their agencics and at times with the assistance of
such international organi~ations as the World Bank, have
made cftorts to promote the use of fertilizer to boost
agricultural production. Thus, both organic and inorganic
fertilizers have been pushed to farmers by an aggressive
cxtension service.

As population increased, resulting in decline of the
arca under cultivation per capita, bush fallow or shifting
cultivation became incffective to sustain soil fertility and
good crop yicld. Thus, fertilizers became the only effective
tool to restore soil fertility.

Government Policies

The Government has adopted certain policies in order
to promotc widespread usc of fertilizers. These policics
could be classificd as follows:

Supply policy - including procurement and production.
Distribution and marketing policy.

Pricing and subsidy policy.

Rescarch and extension policy.

P

Thesc fertilizer policies have the following broad
objcctives:

1. To develop stable and cfficient production, procure-
ment, distribution, and marketing systems for
fertilizers,

2. To reduce imports and cxpand domestic supply to con-
serve scarce forcign exchange.

3. To cnsurc that rcasonablc profits arc carncd by
farmers by rcducing costs and incrcasing the
agronomic cfficicncy of fertilizer.

4. To cncourage balanced nutrient usc consistent with
agronomic rcquircments of crops in different
agroccological zones.

rrertilizer Supply Policy
The country depends mostly on imported fertilizers in
that local production provides only a small proportion of
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our national rcquircment, In order to reverse this trend
and to satisfy the ever-growing demand for fertilizer, the
Government is taking mecasures aimed at imaximum
capacity utilization and cxpansion of local production of
fertilizer. The production policy is therefore to develop
domestic production capacity to meet the growing demand
for fertilizers.

To achieve this objective, two fertilizer plants have
been built. The first is the Federal Superphosphate Fer-
tilizer Company (FSFC) in Kaduna, which was designed to
produce 100,000 tonnes of single superphosphate (SSP)
annually. Since it was commissioned in 1976, however, the
factory has faced logistic and infrastructure problems,
lcading to frequent shutdowns and, conscquently, capacity
under-utilization. Previous efforts to improve the plant’s
production cfficicncy have not significantly improved
capacity utilization, which has remained between 20% and
35%.

The second fertilizer plant is the National Fertilizer
Company (NAFCON) in Onne, Rivers State. It is an
ammonia-urca complex with an annual capacity of about
700,000 tonnes of products (urca, diammonium phosphatc
[DAP], and compound fertilizers). It came on strcam in
1987 and was commissioned in February 1988, It has
produced over 60,000 tonnes of urca and 12,000 tonnes of
DAP. The mixed fertilizer zomplex is yet to come on
strcam. The Onnc factory is expected to make available
over 300,000 tonnces of various grades of fertilizers for the
domestic market in the 1988 cropping scason.

Procurement Approach

Fertilizer procurcment was centralized nationally in
1976 with the crcation of the Fertilizer Procurcment and
Distributinn Department (FPDD) to collate state fertilizer
requests from all agencies and subscquently arrange
importation. The main thrust of Government policy on
fertilizer procurement is to purchase the best quality fer-
tilizer at the minimum costs cither locally or internation-
ally. In 1984 the procurement approach changed to open
international competitive bidding using the World Bank
guidclines on procurcment in order (o cnsure purchase at
fair coinpetitive prices. Although the Government is no
longer funding importation with lvans from the World
Bank, the Federal Government still applics most of the
Bank’s guidclines on procurcment in purchasing its fer-
tilizer from the internation. ! market.



Fertilizer Distribution/Marketing Policy

Modern distribution and markcting systcms operate to
resolve certain constraints that militatc against the cffi-
cient usc of fertilizer. These constraints include the lack of
fertilizer at the right time and at the appropriate place,
lack of knowledge about correct usc of fertilizer by
farmers, lack of credit, and unfavorable fertilizer /produrt
pricc relationships.

In Nigeria, the fertilizer distribution and marketing
system is funded, rcgulated, and supervised by the
Government or its rclated agencies. This is cssentially to
cnsure the timely availability of fertilizer at uniform prices
throughout the country and to promote incrcased con-
sumption through cducation and promotional activitics.
Before 1986, FPDD was responsible for delivering both
the imported and the locally produced fertilizers to
primary distribution points in the states. Currently,
FPDD’s role cnds by making the fertilizer available to
state government agencics and cooperative socictics at the
ports and to fertilizer factorics, which cventually take the
pruducts to their storage depot and sale points. Coopera-
tive socictics and commissioned agents are being actively
involved and used by state governments to sell fertilizers
to farmers at the grassroots level at uniform prices
throughout the country.

To maximize distribution cfficicncy, reduce costs, and
make fertilizers available at the appropriate time and at a
good price, the Federal Ministry of Agriculture concluded
plans in 1986 to commercialize fertilizer marketing in the
country. The move was, Lowever, shelved for the time
being because of the effect of the foreign exchange market
on fertilizer pricing,

Fertilizer Pricing and Subsidy Policy

The fertilizer pricing and subsidy policy has remained
a major instrument of agricultural development in Nigeria.
It has not only reduced the cost of fertilizer to the farmer,
thereby stimulating large-scale fertilizer usc or consump-
tion, but also has encouraged income distribution to the
Iess privileged rural arcas. The Federal Government be-
came involved in subsidizing fertilizer in 1976 when the
procurcment and distribution of fertilizer was crriralized.
Between 1976 and 1983, the level of total subsidy was
75%. The level of subsidy fell to 28% between 1984 and
1986. However, despite the subsidy, the retail price of fer-
tilizer rose from N2.5/50-kg bag to N10.00/50-kg bag
between 1976 and 1986. Although the Government plans
to phasc out the fertilizer subsidy by 1990, it has left the
retail price of fertilizer at N200/tonne since 1986 in order
to encourage farmers to usc fertilizer, which is now 75%
subsidized. Table 1 shows the fertilizer pricc and subsidy
rats from 1984 (o 1987.

Table 1. Fertilizer Price and Subsidy Rate, 1984 87

Price % Subsidy
Yecar Projected Actual Projccted Actual
1984 5.82 5.50 50 52.4
1985 8.11 7.50 40 389
1986 10.20 10.00 35 28.0
1987 11.94 10.00 30 75-80

Source: Composed from Nigerian Fertilizer Import
Loan I, Report 1985.

Fertilizer Research and Extension Policy

Fertilizer and cxtension programs focus generally on
the development of a package of fertilizer reccommenda-
tions for the different crops in the various agroccological
zoncs. Thesc recommendations are designed to improve
agronomic cfficiency through the use of beltter varictics,
fertilizer types. and management practices. To this cffect,
FPDD has initiated a fertilizer demonstration program,
which will put in place a structure that allows continuous
reevaluation of fertilizer reccommendations  through
rescarch and demonstration. It will also assist in the
development of a database that allows agronomists, soil
scientists, and cconomists to study the role of fertilizers in
national agricultural developments.

The program has its National Ccordination Center at
Ibadan and opcrates through zonal coordinators in the
five ccological zoncs in the country. In Nigeria, three
broad ccological zoncs bascd on rainfall and vegetation
could be casily recognized with respect to fertilizer usc.

1. The Rain Forest Zone has rainfall of 1,500-4,000 mm
annually. In this zone, tree crops, oil palm cocoa, ctc.,
along with cassava and yams arc cultivatcd in the
southern portion; grains such as cowpea and maize are
also grown along with cassava and yams. Trcc crops
rcquirc a fertilizer formulation of 1:1:2 (NPX); mag-
ncsium (Mg) is required to correct a deficiency. Potas-
sium, also critically dcficicnt, is required in large
quantity within this zonc; hence, 12-12-17+2MgO s
rccommended for tree crops. The consumption of
these types of fertilizer is prominent in Bendel, Lagos,
Rivers, Cross River, Anambar, and Imo States. For
yams and cassava, crops which requirc high levels of K
and N, a formulation ratio that is closc to 2:1:2 has
been found uscful,

2. The Middle Belt Zonc has annual rainfall of
1,000-1,500 mm. This arca is the grain belt and covers
the dcerived and guinca savannah arcas. The grain



crops are maize, sorghum, rice, soybean, and cowpca.
The States in this zonc-Niger, Bauchi, Gongola,
Benue, Kaduna, and Kano-consume most of the fer-
tilizers locally produced and imported.

3. The Sahel Zonc has annual ral. fall of less than
1,000 mm. Most parts of Sokoto, Katsina, Borno, and
the northern part of Kano fali within this zone. The
major crops grown arc sorghuri, millet, groundnut,
wheat, and cotton.

It is pertinent to point out that over 50% of the fer-
tilizer consumed in Nigeria is used in the Middie Belt and
less than 20% in the Rain Forest Zone.

¥roblems in the Fertilizer Distribution System

Several problems militate against the objectives of
muking the right type of fertilizers available to the farmers
in the right quantity and at the right time. Each opera-
tional aspect is affected by certain factors that have an
adverse impact on the whole process of delivery of fer-
tilizers to the farmers.

Supply Problems

The late release of Government funds and the inade-
quacy of such funds when rcleased compound the
procurcment excrcise. In turn there are delays in the
cstablishment of letters of credit, which must be in place
before fertilizers are shipped. Even where the local cur-
rency is available, the foreign cxchange is not adequate to
import the fertilizers at the critical period when most
nceded for application. These delays in turn affect the
actual time of arrival of the fertilizers and quantitics avail-
able for cffective use during any particular crop year.

Fertilizer purchascs arc arranged through one massive
tender at the onsct of any cropping scason. This approach
not only exposes the system to unfair pricing by interna-
tional fertilizer manufacturing cartcis and big fertilizer
brokers but also prevents the country from cntering the
international market when the prices of the various grades
of fertilizers are most favorable to the country.

The problems of procurcment of raw materials,
coupled with technological, logistic, and administrative
problems, make supply from local plants difficult and
hence below expectation. Since its commissioning in 1976,
the FSFC Kaduna has achicved a maximum of only 40%
capacity utilization. The NAFCON Plant at Onne, Port
Harcourt, though rccently commissioned, is yet to start
producing NPK compound fertilizers, which arc the most
popular among Nigerian farmers.

Marketing and Distribution Problems
The problems of marketing and distribution could be
classificd broadly into logistics/distribution planning
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problems and transportation problems. The logistics
problems arc usually caused by late arrival of vesscls at
the ports as a result of late establishment of letters of
credit.

1. High Road Freight Rate-Road is the major mode of
transporting fertilizer to the ultimate user. Over 80%
of the fertilizer distributed is by trucks. Since July 1987
the road haulage cost has incrcased by 85%. This has
significantly increased the cost of delivering fertilizers.

2. Delay in the Settlement of Transport Claims—As a
result of burcaucracy and the unpredictable nature of
relcase of funds to Government agencics, including
FPDD, trunsport bills of appointed fertilizer transport
firms arc not promptly paid, and this adverscly affccts
the supply of trucks at the ports. This often prompts
the transporters to hold fertilizers in their private
storage depots. in the port cities before they are moved
to final destinations in the states.

3. Poor Performance of Other Modes of Transport-The
rail performance has been very poor because of
problems ranging from lack of spar= parts to insuffi-
cicnt cargo haulage wagons and b th percentage of
losses in transit. Waterway trar sortation is not
popular because this mode of trar portation is slow
and most of the internal waterv.ay. are not navigable
throughout the year. The losses duc to deterioration by
poor handling arc high.

Table 2 shows the intcrmodal mix of transportation
during the ycars 1984-86,

Table 2. Intermodal Mix of Fertilizer Transportation,

1984-86
1984 1985 1986 Total
Road 716,000 1,066,144 579,847 2,361,991
Rail 75,564 70,760 7,861 154,185
Waler 8,436 2,000 2,000 12,426
Total 800,000 1,138904 589,708 2,528,612
Source: FPDD, Lagos.
Conclusion

There is no doubt that the various fertilizer policies
and programs have made some positive impact on fer-
tilizer consumption. However, fertilizer usc in Nigeria has
not devcloped as much as anticipated, and there is much
to be done to improve the overall performance of this sub-
scctor of Nigeria’s agriculture. It is hoped that by sharing
the expericnces of other countries participating in this
workshop, Nigeria shall b-nefit immensely in the arca of
fertilizer program implementation.
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Fertilizer Use in Senegal and Perspectives

Waly Ndiaye

During the 1960-80 period, the agricultural program
(Programme Agricole: PA) that was in place in Sencgal
stimulated fertilizer usc through subsidics, credit, exten-
sion, rescarch, and official marketing channcls for
groundnuts. The repayment of credit by farmers was made
during groundnut sales. From 1960 to 1980, fertilizer usc
doubled on the average during cach decade. From 1981,
agricultural policy changed and government subsidies for
fertilizers were reduced. During 1981-83, fertilizer use
declined considerably, particularly on millet/sorghum and
groundnut.

In 1984, a ncw agricultural policy (Nouvelle Politique
Agricolc: NPA) was instituted in the context of structural

adjustment programs to promote the privatization of the
fertilizer scctor and to gradually eliminate government
subsidics. This profound change in fertilizer policy
resulted in a sharp decline in fertilizer use during 1986-88.
The privatization of the fertilizer sector is seriously ham-
pered by constraints that stem from the naturc of the
product and its domestic market.

There is still a lot to be learned about how to develop
a private domestic fertilizer sector. Rescarch cfforts
should fccus on reducing the cost of fertilizer per unit of
output aad increasing the usc of locai raw materials for
the production of mincral and organic fertilizers.




L’Engrais Au Sénégal Situation Et Perspectives

Waly Ndiaye

Historique

De 1960, année d'indépendance du Sénégal. & nos jours,
Pemploi de I'engrais a connu de nombreuses fluctuations.
Considérant les objectifs daccroissement de la production
agricole impliquant I"augmentation de wtilisation de ce fac-
teur de production, la politique gouvernementale, appliquée
dans ce domaine, a toujours oeuvié en faveur de Ya diffusion
de Pengrais selon diverses modalités tenant compte des
contraintes sociales ¢t éeonomiques du pays.

Les principales périodes marquant 1'évolution de cette
politique peuvent étre résumées comme suit :

de 1960 a 1980
Afin de pourvoir au développement du secteur agricole.

constituant la base de son économie. 'Etat séndgalais o

mis en ocuvre un Programme Agricole (P.A.). chargd

d*assurer Papprovisionnement du monde rural en facteurs
de production (semences, engrais. produits phytosani-
taires  matériels agricoles, produits vétérinaires, matériels
d'élevage....). Dans ce cadre, Vengrais béndficiant d'une
subvention étatique importante, de méme que les autres
intrants. a été cédé aux producteurs i de.. prix extréme-
ment bas. Par ailleurs. il éuait distribué a erédit, avant la
saison des pluies. et son remboursement s effes it sur la
récolte arachidicre commercialisée.

de 1980 i 1984

En vue de IMallégement du poids de Ta subvention sur le

Trésor Public dune part. et d'amener progressivement le
produc.eur & prendre en charge le colit réel et non par
paiement en différé d"autre part, ['Etat prit les mesures ci-
apres :
9 Instauration d'une retenue obligatoire sur "arachide
commercialisée pour financer le Programme Engrais de Ia
campagne suivante. Cette mesure n’a pas pu étre appliquée
durant la campagne 1981/82 (2 FCFA/kg darachide) :
mais elle I'a é1é en 1982/83 et en 1983/84 (5 FCFA/kg
darachide) :

¢ Vente de I'engrais au comptant durant les deux der-

nicres campagnes préeitées : & 25 FCFA/kg en 1982/83 et i)

50 FCFA/kg année suivante.

Ces deux périodes, celle du P.A. et celle de: lapres PA.
présentent. néanmoins. guatre caractéristiques communes :

® La garantic d'approvisionnement des cultures de rente

(arachide. coton). alors que la fourniture d'engrais aux

céréales ef autres cultures vivrieres n’était pas assurée de

maniére systématique :

® Ja subvention et le crédit constituaient les deux fonde-

ments de la politigue ¢n matiere d'engrais ;
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® la distribution et la commercialisation étaient sous le

monopole étatique et para-étatique ;

® [a vente au producteur de 'engrais & uu prix unique,

malgré la différence de colts résultant de la composition

en éléments #IL1*nutritifs et du conditionnement des

Cngrais

de 1984 4 nos jours

En 1984, le Gouvernement du Séndgal a adopié la

Nouvelle Politique agricole (N.P.A.) afin de relancer

Pagriculture sur des bases garantissant un développement

socio-deconomique réel et durable. Concernant la distribu-

tion et "approvisionnement en engrais, la Nouvelle Poli-
tique Agricole caractérise ta volonté du Gouvernement i se
dégager de tout role. pouvant &re repris par le secteur
privé (producteurs ou qutres opérateurs économiques). La
suppression graduelle de la subvention des intrants, des

1986, n'est plus supportée par e Trésor Public. Des

organis.aes donateurs peuvent, vutetois, dans le cadre de

programmes ponctuels, apporter leur contribution i la
subvention de I'engrais. Clest ainsi. en 1984/85, que

PULSCALLD amis gratuitement & la disposition du Séné-

sal 12 000 T dlengrais et finance depuis 1986 un

programme de subventions dégressives pour 'engrais
portant sur trois ans : 1986/87-24 000 FCFA/Tonne,

1987/88-16 000 FCFA/Tonne. 1988/89-8 000 FCFA/

Tonne.

Depuis. les opérateurs économiques privés et les produc-
leurs privés (individuels ou regroupés par catégorie socio-
professionnelle) peuvent bénéficier de cette subvention ; les
S.R.D.R. (Socidtés Régionales de Développement Rural)
dtant exclues de ces avantages.

Par ailleurs, durant ces premiéres années de mise en
application de Ta Nouvelle Politique Agricole. le Gouverne-
ment, roucicux de permettre aux producteurs de disposer des
engrais & des prix deonomiquement acceptables, a pris
d’autres mesures parmi lesquelles figurent notamment :

- la loi 85.05 exonérant les engrais de toutes taxes.,

- la libéralisation progressive des importations dengrais,

De cette r1étrospective historigue, caractérisant i'évolution
de Ia politique du Sénégal en maticre d'engrais, et apres une
phasc assez longue de vulgacisation de cet intrant, phase
importante qui a permis au mende rural de découvrir I'intérét
de Fengrais., il se dégag. que le Gouvernement s'est orienté,
de maniere progressive et déterminée, vers application d"ure
nouvelle politique des prix aux producteurs vers une prise en
charge des circuits de distribution et de commercialisation par
les opérateurs économiques privés.

Les mesures contraignantes, prises i cet effet, n'ont pas été
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sans incidences sensibles, notamment au niveau de la
consommation de cet intrant. Les difficultés d application de
ces mesures ont ¢ié accentudes par les aléas climatiques et
¢conomiques. intervenus & lu fin du Programme Agricole.
Face & de telles contraintes. les autoritds sénégalaises ne
cessent de rechercher les voies et les moyens afin d*apporter
les solutions les mieux adaptées i la problématique de
"approvisionnement, de la demande du secteur des intrants
agricoles en général. et de Iengrais plus spéeifiquement.

L.a Problématique De L’Approvisionnement
En Engrais
Production

Le Sénégal est un imiportant producteur d engrais au sein
de la CEAO (Communauté Economique de 1" Afrique de
I"Ouest). Cette production d'engrais s'étale sur deux periodes :

- La fabrication d’engrais avant 1984 : Dans le but
inciter d'impulser le développement du secteur agricole,
grice & Iutilisation de Pengrais produit localement i
partir de phosphates. les autorités sénéualaises ont créé
deux socidtés, au cours des premiers Plans de Dévelop-
pement Economique et Social (PDES) © [a SIES (1962)
pour la prodaction d’engrais complexes. en vue dali-
menter le marché séndgalais 1t SSEPC (1968) dont
Factivité portait sur 'importation de 1'urée o sur la
production dengrais présentant des caractéristiques dif-
férentes (engrais utilisés pour les produits maraichers) de
celles de ia SIES. 11 faudrait souligner que face & un
marché intéricur dépressif et aux exportations station-
naires, la SIES s'est retrouvée en situation de sous-
activitd de production. conduisant i une detérioration de
sa situation financiere.

Quant & la SSEPC. tace i la fusion de la SIES et des ICS en
1984, ses activités ont éié interrompues et la commercialisa-
tion des produits finis. a été attribuée i la SENCHIM.

- La fabrication des engrais au Sénégal depuis 1984 : les
ICS Créces en 1976, les ICS ont pour mission d*implan-
ter. au Sénégal, un ensemble industriel basé sur la
transformation ¢t la valorisation des phosphates.

Différents types dengrais, contenant comme composants
principaux 'azote (N). le phosphore (P), la potasse (K) et le
souffre (S). sont fabriqués principalement par voie chimique.
Des oligo-éléments, tel, que le bore (B). sont incorporés sur
demande.

Les engrais produits par les ICS résultent de trois formules :
- les engrais simples @ Le super phosphate simple (SSP),

le super phosphate triple (T.S.-P.) :
- les engrais binaires :les engrais NP (sans potasse).
le phosphate mono-ammonique
(MAP),
le phosphate diammonigue (DAP),
les engrais PK (suns apport dazote) ;
- les engrais ternaires :les engrais N.P.K.

La fabrication des engrais destinés au Sénépal présente des
problemes pour les ICS en particulier, car les prix sont fixés
tardivement en saison et les quantités par formule ne sont pas

connues comme tel est le cas pendant la période du
Programme Agricole.

En 1985, ta production totale d'engrais des ICS a été de

87.000 tonnes. réparties ainsi :

- DAP : 45.000 T

-SSP :7.000T

- TSP:6.000T

NPK + PK (O-15-20): 29,000 T
Au Sénégal. on utilise, en général, les six formules
d’engrais suivantes :

- 65-20-10 pour I'arachide et le niébé

- 14-7-7 pour le mil

- 10-10-20 pour les produits maraichers
- 8-18-27 pour le mais

- 6-14-37 pour le coton

- 18-46-0 (DAP) pour le riz.

En dehors du DAP, qui estexporté, les autres formules sont
speeifiques au Séndgal et représentent des quantités trés
faibles par rapport a la capacité de production, surtout en ce
qui concerne Pengrais pour les produits maraichers, qui, de
plus. doit ¢tre produit en contre-saison.

Importations

Malgré la crétion d"unitds de production, le Sénégal reste
un payvs importateur d’engrais.

Les importations séndgalaises d'engrais ont connu une
situation évoluant en “dents de scie™ avee une forte baisse
entre 1968 et 1971 et une nette remontée jusqu’en 1976 avant
daccuser une nouvelle phase descendaute (CFL tableaw nfel).

Tableau 1. Evolution Des Importations D’Engrais Au Sénégal

fuiport. Volume Valeur (en millions Prix mnoyen
anndes (tonnes) de FCFA) (en FCFA/kg)
1965 21.767 356 16,4
1966 30.188 488 16,2
1967 46.888 669 14,3
1968 31.293 385 12,3
1969 4.059 34 8,4
1970 9.659 106 11,0
1971 6.069 82 13,5
1972 14.374 207 14,4
1973 16.018 286 17,9
1974 17.158 639 37,2
1975 48.054 2.114 44,0
1976 49.315 1.158 23,5
1977 34.728 1.234 35,5
1978 31.464 789 254
1979 41.421 1.276 30.8
1980 21.655 860 39,7
1981 28.317 1.543 54,5
1982 N.D. N.D. N.D.
1983 N.D. N.D. N.D.
1984 N.D. N.D. N.D.

(Source : MR par compilation de données de fa BCEAO et de la
Direction des Statistiques)

N.D. = non disponsible.



Quant aux prix moyens, aprés une baisse réguliere jusqu'en
1970. ils éuient fortement en hausse jusquen 1975 avant de
se stabiliser & une large fourchette allant de 23,5 FCFA/KG i
39.7 FCFA/KG. A partir de 1973, la erise du marché pétrolier
a 1€ ressentie sur les importations, dont le rythme de crois-
sance des prix s'est fortement ace 3U3ré jusqu'en 1975, Le prix
moyen en 1981 (54,5 F/KG) serible imputable aux fluctua-
tions du dollar,

Distribution

Dans I'analyse des statistiques de distribution d engrais au
Sénégal, nous distinguerons «!=ux grandes périodes : celle de
la mise en oeuvre du Prograname Agricole (P.AL). allant de
Findépendance (19601 & 1980: et celle allant de 1980 & nos
Jours, caractérisée par Tapplication de plusieurs modes
d approvisionnement en engrais du monde rural (Cf. tableau
nfel).

Dans le cadre du Programme Agricole

Les performances du systeme de distribution sont présen-
tes dans le tableau ci-apres pour I'ensemble du Sénégal
durant les deux décennies du P.A., ¢est-d-dire de 1960 i
1970 et de 1971 4 1980.

Anndes 1960/ 1970 197171980

Distribution moyenne 32454 64.371

annuelle en tonnes

Tableau 2. Statistiques de Distribution d’Engrais Sous Le P.A.

En d’autres termes. la consommation d'engrais a doublé en
moyenne d'une déeennie & autre, témoignant ainsi de la
confiance paysanne quant aux effets bénéfiques de engrais.

L'examen des donndes historiques relatives & 'utilisation
des engrais permet de distinguer quatre phases :

- de 196171962 4 1967/1968 : le volume est en nette progres-

sion passant de 14006 tonnes & 63,000 tonnes :

de 1968/1969 & 1970/1971 : on enregistre une chute de la

consommation, passée de 63.000 tonnes & 15.000 tonnes

avoisinant ainsi le niveau le plus bas (1961/1962) :

- de 197171972 40 1976/1977 : cette période se caractérise par

une progression trés accentuée qui a permis datteindre le

tlonnage le plus élevé (93.000 1onnes) ;

de 1976/1977 & 1980/1981 @ la consommation d’engrais

amoree une nouvelle chute qui saccentuera en 1980/1981 et

en 1981/1982.

L exploitation de ces données appelle deux remarques :

Au cours de la période 196171066, 85 % du volume

d’engrais consommé ont été consacréds it la culture arachi-

diere sculement. Pendant les cing dernieres anndes du

Programme Agricole de 1976 & 1980, la part de I"arachide

dans [a consommation d’engrais ne représentait plus que 47

Y. ce oqui correspond & oun accroissement des volumes

réservés aux autres cultures, des céréales notamment.

- La seconde remarque se rapporte aux fortes variations des
volumes dengrais fixés pour la distribution (surtout & partir
de 1976). Lanalyse de enuses montre que le systeme de
distribution, mis en oeuvre, ne permettait aucunement une

Engrais (tonnes)

Mil-sorgho

Années Arachide mais Riz Maraicher Coton Divers Total
60/61 — — — — — — —

61/62 11.669 1.607 300 356 - - 13.932
62/63 21.215 2.256 946 375 — - 24.792
63/64 23.081 2,857 410 252 —_ — 26.600
64/65 32.157 4.740 591 288 - - 37.776
65/66 26.106 4.685 834 310 - - 31.935
66/67 38.423 9.122 948 522 106 - 42.121
67/68 48.214 12.096 1.381 7,61 312 — 62.764
68/69 25.891 9.645 1.208 492 648 - 37.884
69/70 12.790 8.400 1,075 780 974 -— 24.919
70/71 6.490 6.199 494 66 1.574 - 14,822
71/72 12.598 10.482 956 372 2.400 3.105 29.823
72/73 22.426 16.435 882 581 3.301 5.952 49.577
73/74 16.610 10.776 10.291 320 4,889 4.708 47.594
7475 30.473 24.909 4.324 118 4.027 2 63.853
75/76 36.892 28.201 3.925 784 7.408 673 77.883
76/77 46.859 30.644 6.997 115 7.219 1.482 93.316
77/78 34,249 19.328 3.848 2.086 7.643 78 67.216
78/79 36.700 33,133 4,613 696 8.971 1.595 85.708
79/80 22.900 14.200 3.500 — 6.300 - 47.200
80/81 29.600 26.800 8.300 — 5.100 — 69.800

Source — 1960-1980 Division des Statistiques agricoles/Direction Agriculture
1980-1981 Requéte de financement Programme Engrais 1987-1989— Dakar Juin 1986.
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Tableau 3. Statistiques de Distribution d’Engrais de 1981/82 A 1986/87.

(tonnes)
Speculations
Mil-sorgho

Années Arachide mais Riz Maraichage Choton Divers Total
1981/82 13.200 14.900 4.200 — 5.800 — 33.100
1982/83 1.500 800 7.300 - 8.500 — 13.100
1983/84 400 1.800 11.700 — 7.500 - 21.400
198:/85 11.000 7.100 12.000 - 8.900 - 39.000
1985/86 13.000 7.100 12.300 - 8.600 - 41.000
1986/87 - — -~ — — — 33.114

Sources : 1981-1985 Requéte de Financement Programme Engrais 1987-1989 Dakar Juin 1986
1986-1987 Groupe de Réflexion sur I'Engrais, Rapport final — Propositions pour la relance de Ia consommation d'engrais au

Sénégal. Décembre 1986.

niaitrise des quantités livrées. Il fallait attendre la fin de la
commercialisation arachidiere pour établir les comptes indi-
viduels de chague coopérative, avant de pouvoir déterminer
les capacités d’endettement et de convoquer les Assemblées
Générales des coopératives pour évaluer les besoins. Ce
processus débutant en Avril, 'ONCAD pouvait alors procé-
der aux commandes. au transport et it la mise en place avant
le démarrage des pluices.
Cette situation expliguait les retards dans la distribution et
la dégradation des stocks d'engrais contribuant ainsi i Iaug-
mentation de la charge financiére de I'Etat.

L Aprés Programme Agricole
A partir de 1980/1981. ta distribution totale d'engrais

s'était considérablement réduite du fait que la suppression du

P.A.. sestavérée un véritable “choc™ en milieu pavsan.

En effet. cette distribution qui était de 50.000 tonnes en
1980/1981. est tombée & 38.000 tonnes en 1981/1982, puis i
18.000 tonnes en 1982/1983. Apres une Iégere reprise au
cours des trois années suivantes. lu distribution d'engrais
semblait avoir entamé i nouveau une tendance i la baisse
(23.000 tonnes en 1986 et 20.000 tonnes en 1987).

De IMunalyse du tableau nf3. se rapportant aux données
statistiques de la distribution d*engrais depuis arrét du P.A .
se dégagent les observations suivantes :

- Apres la suppression du P.A., Ja chute de la distribution
reste si marquée. que le volume d'engrais le plus élevé mis
en place, (41.000 tonnes en 1985/1986), n'atteint méne
pas le plus faible niveau de distribution, remarqué lors des
neut dernieres années de la mise en ocuvre du P.A.

- malgré Parrét du P.AL, la part d”engrais alloude aux cultures
de coton et de riz n'a cessé de croitre et a atteint des
niveaux records au cours des trois dernieres années.

En d’autres termes. la chute de la distribution d’engrais,
apres arrét du P.AL. s'est produite au détriment des cultures
de mil/sorgho et de I'arachide.

Promotion
De 1962 (date de création de la SIES) & 1984 (date de la
fusion SIES/ICS). la commercialisation des engrais était

assurée par la SSEPC. A compter de 1984, la SENCHIM,
filiale des ICS. assure la commercialisation des engrais i
Pexportation et sur le marché local.

La chronique des ventes, exprimées en volume. entre 1967
et 1987, est présentée au tableau nfe 4.

Lexamen du tableau 4. se rapportant & 'évolution des
ventes & I'exportation et sur le marché intérieur, permet de
remarquer que., de 1967 a 1987, le volume annuel moven des
ventes d'engrais s'élevait & 70.000 tonnes environ. (dont
40.000 tonnes écoulées sur le marché local et 30.000 tonnes
exportées). La chronique des ventes se caractérise par de

Tableau 4. Evolution Des Ventes Sur Le Marché Interieur Et
A L’Exportation (unité : tonnes)

Années  Ventes locales Exportations Total ventes Produclions

1967 15.000 5.000 20.000 24.200
1968 49.000 16.000 65.000 75.700
1969 60.200 17.000 78.000 88.500
1970 33.500 43.000 77.000 68.700
1971 30.000 30.000 60.000 76.800
1972 31.000 35.900 67.000 60.600
1973 55.500 39.500 93.000 93.600
1974 84.000 29.000 113.000 113.500
1975 81.000 18.000 99.000 60.100
1976 60.000 30.000 90.000 97.8%
1977 87.000 28.000 115.000 107.700
1978 65.000 34.000 99.000 79.400
1979 57.000 40.000 97.000 94.200
1980 38.000 37.000 75.000 66.600
1981 12.000 31.000 43.000 65.800
1982 16.000 2.500 41.000 48.100
1983! 16.000 24.000 40.000 24.200
1984 10.800 34.400 45.200

1985 27.500 59.700 87.700

1986 14.600 27.100 41.700

19872 13.100 60.500 73.600

'de 1967 a 1983 : ventes par SSEPC
de 1984 a 1987 : ventes par SENCHIM

210 premiers mois ce 1'année,



fortes fluctuations annuelles avee un minimum de 20,000
tonnes en 1967 et un maximum de 115.000 tonnes en 1977,
Cette forte variation est provoquée par la grande irrégularité
des ventes locales, (le volume oscille entre 10.000 et 87.600
lonnes) et en moindre mesure. par la variation des quantités
exportées qui, excepté durant les anndes de démarrage. ont
été de 18.000 tonnes pour le niveau le plus bas et 68.000
tonnes pour le niveau maximum,
Cependant, nous pouvons distinguer deux phases dans
analyse de I'évolution de la promotion des engrais :
- les ventes effectudes par la SSEPC. de 1967 4 1983 et
celles réalisées par lu SENCHIM pour la méme période.

Ventes de la SSEPC
Elles peuvent étre subdivisdes en trois périodes

- la premicre de 1967 4 19720 au cours de laquelle. la
demande intéricure s'est situde amour de 36.000 tonnes en
moyenne annuelle. soit un éeurt de 24,000 tonnes par
rapport au niveau prévisionnel de 60,000 tonnes
exportations, avee un nivean anntel moven de 25.000
tonnes. ont compense ce faible volume. permettant winsi &
la SSEPC de réaliser un volume de ventes de 61.000 tonnes
par an.

- Lt deuxieme de 1973 4 1980, durant laguelle Ta consomma-
tion nationale d'engrais a sugmenté de manicre significa-
tive. avee un niveau annuel moven de ordre de 70,000
tonnes ¢ les exportations ont dgalement progressé, mais
dans une proportion moindre. Durant ces huit anndes. le
volume global moyen des ventes a é1é de ordre de 100.000
tonnes. approchant ainsi L capacité minimale de produc-
tion de la SIES.

- quant a la troisieme période. se définissant apres arrét du
P.A. (4 purtir de 1981, le marché intéricur a féchi de
maniere importante, avee ur volume moyen de ordre de
15.000 tonnes entre 1981 ¢t 1983 parallelement. les
exportations ont., etles aussi. subi une régression passant de
32,000 tonnes en movenne annuelle (1973/1980) i 26.000
tonnes environ.

les

Ventes par la SENCHIM

Durant a période 198471987, le niveau annuel moyen des
ventes d'engrais s'est situé aux environs de 62.000 1onnes,
marquant ainsi un net redémarrage des activités par rapport
aux anndes 1981/1983. Cependant. ce volume annuel moven
est contforté par les exportations contribuant pour plus de 72
% du volume global de vente (45.000 tonnes). alors que la
demande nationale se situe approximativement i 16.000
tonnes, soit un niveau comparable & celui enregistré entre
198171983,

La vente d'engrais produits localenent porte sur guatre
produits : le DAP. le TSP. le SSP et les engrais ternaires (Cf.
Tableau nf3).

De Ianalyse de ce tableau. nous remarguons que le DAP, Ie
TSP et le SSP sont des engrais essenticllement destinds i
Pexportation, alors que les ternaires, eux, représentent pres
de Y0 % des ventes locales. Au cours des deux dernicres
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anndes, des volumes non négligeables de ces types d'engrais
ont fait Iobjet d’exportotion.-Durant la période 1984/1987,
les valeurs des ventes & exportation et sur le marche local
ariaient entre 8 milliards et 3.5 milliards de FCEA environ .

Pour Mannde 1987 €10 premiers mois), alors que le volume
des ventes approchait le maximum réalisé en 1985, (respecti-
vement 74.000 et §7.000 tonnes). le chiffre d aftaires repré-
sentait, quant a lui, 42 ¢ seulement de celui réalisé en 1985 ;
ceci s'expligue par fa moditication structurelle de L composi-
tion des ventes. En effet. Je DAP, qui représentait plus de 50
G odes ventes en 19SS, a dté supplanté par le NPK en 1987,
(80 < des ventes), dont Li valeur marchande est environ 50 G
mains élevée gue celle dve DAP |

Environ 70 ¢ du chiffre d"alfaires est réalisé par des
recettes d'exportations (3.3 milliards en mosenne pour la
période T984/TUST), wlors que fes ventes locales ne représen-
tent que M0 % environ (14 milliard de FCFA en movenney,
Cette situation est Jue au fuit que les productions de DAP el
de TSP des ICS se vendent i Fexportation & un prix sensible-
ment supéricur auy cours mondaun-t"éeart de priv pour le
DAP varie de 30 a 40 dollars USronne. alors que pour le TSP,
Il avoisine Jes 60 dollars USAonne)- Ajoutons, cependant,
quiil sTagitd une simple tendance dtablie sur L base des prixa
Fexportation correspondant it des caidgories dengrais bien
précises. pour une base FOB Floride 5 niais. les ecarts de prix
sonttels, quil est permis de penser que Lo SENCHIM valorise
au micux les produits qu'elle exporte .

Pour les ternaires. les prix & Uexportation, exprimés en
dollars courants, sont intéricurs deux années sur quatre sur le
marché local, mais ceci est vraisemblablement da i des
différences de formulation.

Cette préférence pour Ilexportation se remarque dans le
systeme de prix exprimé en FCEA (Ct. Tableau 6).

La Politique de Crédit et De Subvention des Engrais

Depuis Vindépendance en 1990, 2 Séndgal o connu jes
trois systemes de distribution de engriis ci-apres

- le erédit coopératit & prix subventionné :

- laretenue & la souree sur le prin aux producieuars d ara-

chide. avee subvention du prix de cession de engrais

- la vente au comptant & prix subventionné,

Le premier systeme existait avant ic “Programme d’juste-
ment™, tandis que les deux autres ont vu e jour avee ce
programme,

Le Crédit Coopératif a Prix subventionné (1960-1980)

Ce systeme a étd nstitué dans e cadre d'une politigue
globale de crédit agricole appelée le " Programme Agricole™
(P.AL pour les facteurs de production que 'Etat sénégalais
voulait promouvoir.

Cette politique mettait en jeu trois partenaires @ la BNDS,
qui finangait le erédit. FONCAD qui exéeutait la politique de
erddit et les coopératives qui bénéficiaient de ce crédit,

Les prix de rétrocession de engrais aux producteurs
dlaient extrémement bas ¢t la fourniture était effectude a
crédit. avee remboursement par prélevement sur la valeur de



Tableau 5. Analyse Des Ventes Senchim

. 1984 1985 1986 987!
Produits |
Q \Y Q v Q v Q \Y

DAP

Expont® 17.826 1.670 43111 4300 3875 RI{Y 11595 678

Local 820 130 2275 260 2702 270 66?2 53
Total 18.646 1.800 45386 4560 6577 631 12257 731
TSP

Expert 7.711 442 5142 428 2148 155 1325 78

Local 7 7 459 35 1336 104 715 53
Total 7.783 449 5601 463 REES 259 2040 131
SSsp

Export 1656 181 7120 286 059 31 800 Rt

Local — — 190 10 27 2 27 2
Total 4656 181 7310 206 686 RR] 827 30
Engrais ternaires

Export 4175 439 4361 457 20462 1544 48856 1923

Local 9965 1028 24605 2223 10501 943 11678 026
Total 14140 1464 28966 2680 30963 244 S8534 2549
Total

Expon 34368 2732 59734 5471 27141 2095 60576 2707

Local 10857 1162 27529 2528 14566 1319 13082 734
Total General 45225 3894 87263 7999 41707 414 73658 RRRY|

Unités: Q en tonne
V en millions FCFA.

"10 premiers mois
“vateur export FOB Dakar

lu récolte pendant la période de traite des cultures de vente.

Ce systeme. qui a suscité en milicu rural une demande
croissante (voir chap. distribution), a été cependant aban-
donné par i'Etat pour diverses raisons

- Ja BNDS a eu de sericun problemes de recouvrement du
crédit consenti aux coopératives par intermédiaire de
FONCAD :

- FONCAD. depuis sia fusion avee les CRAD en 1970, 4
eu i laire fuce O des difticultés de gestion de stocks. lides
aux brusques variation: anictles des quantités d'engrais
aomeirre & L disposition des coopérateurs

- PFONCAD maitrisait diificilement la situation de 1endet-
tement coopératif, qui constituait un grand malaise social
quant a Fidentification des débiteurs ;

- les coopérateurs accusaient 'ONCAD de surestimer
IFencours de leurs dettes, de méme qu'ils profitaient des
mauviis hivernages pour ne pas paver les dettes
contractées.

Ainsi. ni la BNDS. ni 'ONCAD. ni les coopératives ne

trouvaient satisfaction dans ce svsteme de crédit engrais du
P.A.
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Les systemes de distribution de I’engrais sous le
“Programmed’Ajustement”

Ces systemes voient le jour avee la dissolution de
I"'ONCAD et la suppression du P.A. en 1980. La SONAR
est alors créde pour exéeuter le programme **Facteurs de
Production™.

Cette nouvelle politique, préconisée par I'Etat sénégalais,
arrétait alors certaines mesures suivantes :

- En 1980/1981, vente de I'engrais avec subvention au

prix de 25 FCFA au licu de 80 FCFA, prix usine ;

- en 1981/1982, en plus du prix subventionné de
'engrais & 25 FCFA, I'Etat opérait une retenue de 2
FCFA/KG sur le prix aux producteurs d'arachide ;
¢’est ainsi que le financement de I'engrais pour une
campagne au niveau de fa production dépendait de
I'année précédente.

- En 1982/19823, vente de 1'engriis au comptant, en
maintenant les pitx subventionnés & 25 FCFA/KG au
lieu de 110 FCFA/KG prix usine. En effet, ce nouveau
systeme €tait en rupture totale avee les deux premiers
car 'investissement *engrais’ devait étre déduit



Tableau 6. Prix Unitaire Des Engrais En Valeur Courante

Marché Mondial® Senchim
$ tonne $ tonne (F/ICFA/kg)

DAP

1984 189 210 96.5

1985 169 230 100,5

1986 150 258 559

1987 167 IR] 59.7
Tsp

1984 131 125 57,7

1985 121 182 82,7

1986 110 193 74,4

1987 130 194 64.0
Ssp

1984 89 38.8

1985 92 40.4

1986 131 47,9

1987 1097 36.2
NPK Export

1984 240 105.1

1985 241 1049

1986 209 75.7

1987 154.6 51.0
NPK Senegal

1984 232 108,1

1985 197 9.4

1986 235 9.8

1987 162 52,6
‘Source : Banque Mondiale : Commodity Prices.

directement du revenu monétaire paysan de la
campagne écoulée et non plus d'une hypothése sur la
production future.

En 1983/1984 et 1984/1985, rétablissement du systeme
de retenue i la source de 2 FCFA a 5 FCFA et vente
de I'engrais au prix subventionné de 50 FCFA au lieu
de 134 FCFA prix usine.

- En 1985/1986, abandon de la retenue i la source
(apparition du *“*commerce pavallele ™ des arachides en
1984/1985) et vente au comptant de I'engrais au prix
subventionné de 50 FCFA.

- en 1986/1987, 1987/1988, 1988/1989, institution de la
subvention dégressive sur trois ans, financée par
I"'USAID et respectivement de 24 FCFA. 16 FCFA et 8
FCFA.

Cette nouvelle politique d"approvisionnement du monde
rural en engrais est aussi caractérisée par un
désengagement de I'Etat (la NPA et la Politique d'Engrais).
A travers cette politique, I'Etat voudrait résvudre :

- le probleme du financement du Programme Engrais
soit directement, & partir de la filiere arachidiere avec
une retenue sur les prix aux producteurs, soit
indirectement a partir du revenu monétaire individuel
de chaque coopéruteur, pour chaque campagne, avec
établissement de la vente au comptant ;
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- substituer la subvention des prix de cession de
I'engrais, A partir du Trésor Public, par une subvention
de I'USAID et de la Caisse Centrale ; augmenter le
prix de cession de I'engrais pendant cette période de
substitution.

Ces décisions sont conjugudes avee la décision de
privatisation, par I'encouragement des privés (O.P.S.,
commergants. groupements des producteurs, sections
villageoises) & occuper le systeme de distribution laissé par
la SONAR dissoute.

Ce fut une rupture totale avec le systéme étatique de
distribution en vigueur depuis !'indépendance.

La Problématique De La Demande D’Engrais

L'examen des statistiques de distribution d’engrais a fait
apparaitre que les quantités d'engrais utilisées de 1960 i 1980
ont beaucoup progressé. mais que cetie progression a subi
d'importantes fluctuations d'une année i Iaure,

Parmi les fucteurs importants Vinfluence sur le niveau de la
demande d’engrais. nous retencas :

- le prix de vente de engrais :

- le niveau de subvention et de crédits ;

- la vulgarisation ;

- la recherche agricole.

Le prix de vente

Le tableau 7 présente le prix de cession des engrais de
197171972 4 198471985, et son examen permet d'aboutir aux
constatations suivantes :

- les engrais sont rétrocédés aux producteurs a un prix
unique au kilo, quelgue soit leur composition, er malgré
le fait que leurs colts réels peuvent varier dans des
proportions élevées ; ¢’est ainst que sur la multitude de
formules destinées a I'arachide. au mil et au riz, le prix
reste e méme sauf pour 'urée et le 10.10.20 (Cf. tableau
8).

- Le prix de cession a été progressivement relevé passant
de 12 FCFA/KG en 1971/1972 4 50 FCFA/KG en
1983/1984,

- I'Etat appliqua la vérité des prix en 1984/1985 et ¢’est
ainsi que le kilo de I'Urée passa de 45 FCFA i Y1 FCFA
et celui du 18.46.0 de 56 FCFA & 134 FCFA (périmétres
irrigués du Fleuve).

Durant la campagne 1986/1987, les prix de revient au
producteur (transport + commercialisation) étaient : 60
FCFA/kg pour l'urée et 91 FCFA/KG pour les engrais
complexes.

En ce qui concerne fa campagne 1987/1988, les prix ont été
définis par formule et par région en prenant compte des coiits
de transports, de la subvention & 16 F/KG et des marges
incitatives accordées aux grossistes et détaillants (Cf. tableau
9). Cependant, les prix pratiqués par les SRDR ont été
inférieurs aux prix préconisés, rendant ainsi les opérateurs
privés potentiels hésitants a I'égard de la filiere,



Tableau 7. Prix Engrais De 1971 i 1983 En F CFA/kg

Prix Années 71 72 73 74 75 76 77 78 79 80 81 82 83 84
Prix de cession des

engrais F CFA/kg 12 12 16 16 20 25 25 25 25 25 25 25 50 -
Prix de I'arachide

(F CFa/kg) 23.1 23,1 295 41,5 41,5 41.5 41.5 41.5 45.5 50 70 70 70 %)
Prix du Mil/Sorgho

(F CRFA/Kg) 17 17 25 30 30 35 35 40 40 40 56 50 55 70

Tableau 8. Prix Engrais—P.A. (1977/1978)

Prix de vente au

Désignation Prix de rétrocession comptant
Engrais — Arachide
.6.20.10 25 24
.5.20.08 25 24
.10.10.08 25 24
.63.0.42 25 24
.6.10.20 25 24
.8.18.27 25 24
.10.20.08 25 24
Engrais —mil
0.45.0 25 24
.40.48.0 25 24
14.7.7 25 24
10.18.10 25 24
10.21.21 25 24
8.14.18 25 24
Engrais—riz
1.21.29 25 24
4.17.24 25 24
16.48.0 25 24
13.5.13.3.0 25 24
Sulfate d"ammoniaque 25 24
TSP 25 24
Chlorure de poltasse 25 24
Urée et perlurée
46 % N 35 34
Engrais Maraicher
+ Tomate
Gypse 4.98 4
10.10.20 40 38
Engrais fruitier
Filler 7.26 7
Chaux magnésium 25 24
Sulfate de potasse 25 24

Le niveau de subvention et des crédits
1l est certain que le m<écanisme simultané de crédit et de
subvention a été la cause essentielle de I"accroissement de la
demande d’engrais. Environ 24,5 milliards ont été consacrés
a la subvention de I'engrais aurant le P.A. (Cf. tableau 10).
Les subventions de I’engrais ont permis une politique i bas
prix : 12 FCFA/KG en 1971, 16 FCFA/KG en 1973, 20
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FCFA/KG en 1975, 25 FCFA/KG de 1976 a 1982 et 50
FCFA/KG en 1983,

Le systtme de subvention a tout de méme permis une
importante utilisation d’engrais dans le monde rural,

Avee I'application de la subvention dégressive & partir de
F986/1987. (suite & la faible demande d’engrais pendant les
deux campagnes de 1984/1985 et de 1985/1986 et du fait de
la libéralisation des prix de 1'engrais), on remarque A partir de
la premiere année. qu'une impulsion dans la demande
d’engrais utilisés n'a pas été réalisée. En efied, le volume
d’engrais utilisé 4 fortement baissé, démontrant ainsi gue a
subvention seule ne suffisait pas i assurer une augmentation
de la distribution,

Quant au crédit, dont le remboursement se faisait par
prélevements sur la valeur de la réeolte en période de traite
des cultures de rentes, il a été suspendu par 1I'Etat pour les
raisons suivautes :
entre 1970 et 1980, le taux de recouvrement moyen des
crédits, & court terme et a long terme du P.A., au niveau
national, a é1¢ de 60 %, obligeant les autorités & effacer les
arriérés de dettes. Les impayés entrent dans la dette
ONCAD que I'Etat continue d'honorer encore jusqu'i
maintenant ;
la lourdeur pour le Trésor Public de fonds nécessaires a la
mise en place des crédits-engrais (0,33 4 6,5 milliards/an).

Utilisation des Intrants Complémentaires

Engrais chimiques naturels

Le phosphate produit au Sénégal appartient aux types de
phosphate daluminium (29,5 % et 28,5 % de P205), de
phosphate de chaux, de phosphate de conceniré marchand
(37.5 % de P205 et 78 % BPC) appelé phosphate naturel et
utilisé par les ICS pour la production d'acide phosphorique a
54 % de P205.

Il faut noter que les ICS utilisent aussi les particules de
phosphate trop fines pour la commercialisation (les
SCHLAMMS), de méme que le phosphosypse (1 million de
tonnes de rejets/an), & forte proportion de SO4C4, éventuelle-
ment utilisé comme amendement agricole sur les terres salées
sodiques.

Le phosnhate de la région sénégalaise de Matam (28,5 %
de P205, ,..ut étre utilisé directement.

Des amendements calciques sont disponibles sur le territoire
sénégalais et il s'agit en particulier du silicate de chaux (54 %
Ca0), de coquilles broyées, de chaux magnésienne (45 %
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Tableau 9. Prix Maxima De Vente Des Engrais Au Producteur Par Formule Et Par Région

Formulcs

Distances 16.46.0
Régions (km) 6.20.10 8.18.27 10.10.20 14.7.7 (DAP)
Usine 1.C.S. 0 61 931 79 066 75 000 64 184 80 000
Saint-Louis 270 65 352 87 ild 81 950 68 214 80 300
Kaolack 189 63 246 85 008 79 844 66 108 86 194
Fatick 145 62 102 83 864 78 700 61964 85 050
Tamba 490 71 072 £ 834 87 670 73934 94 020
Kolda 675 75 882 97 644 92 480 78 744 9R R30
- iguinchor 440 69 772 9] 534 86 370 72 634 93 100
Thies + Dakar 146 60 152 81914 76 750 63 014 83 100
Diourbel 146 62 128 83 820 78 726 64 990 85076
Louga 200 63 532 85 294 80 130 66 394 86 180

Unité : F CFA
Prix au 27 janvier

Ca0). de calcaires phosphatés (26 % Cao), et de chaux
agricole (70 % Ca0).

Comme amendement organique, des études sont en cours
sur un produii découvert en 1981. Il s’agit de la tourbe faisant
actuellement I'objet d'études centrées sur 'utilisation agri-
cole. Le but visé est d*amender. en matiere organique. les sols
pauvres des zones cultivables proches de gisements. en vue
d’accroitre leurs rendements, le pouvoir de rétention en eau
des sols et de faciliter la solubilisation des phosphates
naturels.

Vulgarisation

Cette année, la campagne de publicité était axée sur les
modalités d’acquisition, sur les prix maxima par région, sur la
subvention et sur le retour aux anciennes formules.

La radio, avec 20 émissions en frangais et en 6 langues
nationales, I'édition de brochures de 2 types pour les paysans,
(avec | dépliant pour les prix régionalisés et l'autre pour
chaque type de culture). furent les supports de 1'information.

Les messages publicitaires, livrés aux commergants, aux
sections villageoises et aux coopératives, insistaient sur les
marges bénéficiaires intéressantes pour encourager les agri-
culteurs & investir dans I'engrais. Certes, cette démarche peut
inciter ces opérateurs économiques i investir dans la distribu-
tion et dans la commercialisation des engrais, mais il s'agira
surtout de convaincre les producteurs des réelles possibilités
d’amélioration du ratio **bénéfice/coiit’".

Recherche Agricole

L"ISRA (Institut Sénégalais de Recherches Agronomiques)
est chargé des études en matiere de Recherches Agrono-
miques au Sénégal, sous la tutelle du Ministere du Dévelop-
pement Rural. Sous sa direction, fonctionne le Centre
National de Recherches Agronomiques de Bambey (CNRA)
avec des sous-stations & Nioro, Sinthiou Maleme, Louga et
Darou. D’autres stations de recherches se trouvent i Sefa,
Djibélor et Richard-Toll.

Les premitres études sur la fertilisation minérale étaient
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Tableau 10. Evolution Des Charges Du P.A. En Engrais

Campagne Valeurs (en millions de FCFA)
agricole Montant & payer  Montant subventionné

par les paysans par I'Etat Total
1965/66 s 126.8 702.6
1966/67 609.0 4703 1079.3
1967/68 828.1 557.7 1358.7
1968/69 405.8 367.4 818.2
1969/70 2737 131.7 405.4
1970/71 159.6 171.4 331.0
1971/72 413.0 286.5 699.5
1972/73 550.2 991.9 1542.1
1973/74 528.3 §69.5 1397.6
1974/75 528.1 9490 1377.1
1975/76 1560.3 49064 6466.7
1976/77 2356.1 8278 6187 9
1977/78 1764,1 2143.2 3907.3
1978/79 2519.6 2811.5 5331.1
1979/80 1462 .4 1679.1 3141.5
1980/81 25139 4028.5 65424
— - 24528.7 -

(Source : Etude Politique Agricole/Sénégal (1985)—USAID.

axées sur |'arachide et les céréales de méme type. Elles ont
permis la définition de formules NPKS, trés peu concentrées,
pouvant accroitre de fagon significative et a faibles colts la
production agricole, et de familiariser le paysan sénégalais
I"utilisation des engrais minéraux.

Plusieurs formules, tenant compte des situations écolo-
giques et des caractéristiques des sols, avaient été définies
pour ['arachide, alors que pour le mil et le sorgho, une
formule unique était établie. Sous 'impulsion de cette poli-
tique, la demande en engrais s'est accrue notamment a partir
de 1961 pour atteindre en 1967, une production d’arachide et
de mil de 60.000 tonnes.

Face & la réduction des jachéres (voire leur disparition
totale), a la non-restitution des résidvs des récoltes et a


http:10.10.20

I"accentuation du déséquilibre minéral, une recherche sur la

feriilisation minérale a été définie A partir de 1972, Cette

recherche visait trois niveaux d'intensification :

- le niveau FO : fertilisation légére pour les sysiemes de
cultures qui ne sont pas ou trés faiblement méeanisés ;

- le niveau F1 : (semi-intensif) fumure minérale forte pour les
systemes de cultures semi-mécanisés

- le niveau F2 : (intensif) : fertilisation forte pour les sys-
temes de cultures mécanisés avee application.

Les principaux résuitats de la fertilisation minérale des
cultures pluviales

Les premizres études. débutées en 1937 et axdes unique-
ment sur le facteur engrais dans le but d augmenter les
rendements. ont tout dabord abouti & cne fertilisation dite
“légere™ i partir de 1961, Elles préconisaient pour les
céréales (mil et sorgho) ime seule formule i dominance azotée
: 14-7-7 et pour les arachides (Ct, T»%1 su ci-dessous).

TONES FORMULES DOSES (Kgs/

)
LOUGA 12-10-10 ¢+ 128 150
TIVAOUANE 10-14-8 + 108 150
THIES 10-0-30 + 108 150
BAMBEY-DIOURBEL 6-20-10 + X § 150
SINE-SALOUM 6-20-10 + XS 150
TAMBACOUNDA 6-20-10 + X S 50
CASAMANCE 222K-10 ¢ 108 150

Cette proposition avait é1é modifiée conduisant aux points
suivants :

- renforcement de la fertilisation phosphatée par rapport
aux autres éléments. tenant compte de la carence des sols
drodés sénégalais

- pratique de la juchere pour limiter, voire empécher, la
baisse du statut potassique du sol, vu que les doses de
potassium étaient insuftisantes par rapport aux besoins
de 1"arachide.

- plus de cette fertilisation légere. la recherche a abouti i
ane fertilisation & trois niveaux afin d'amener progressive-
ment les paysans & appliquer les fumures, a condition qu’ils
puissent mettre en ocuvre 'ensemble des techniques cultu-
rales définies pour chaque stade. En effet, ces derniers. avec
des moyens ne leur permettant pas de passer d la tertilisation
moyenne ou forte, et aidés par 'achat par le prix unigue
appliqué aux engrais NPK dans le pavs, ont utilisé des
formules d'engrais concentrées (8-18-27, 10-21-21).

Des ¢tudes sur la dynamique de pénétration et d"application
en milieu rural des thémes définis. mendes au Sud du Sine-
Saloum (1968) ct dans les régions de Thids et Diourbel
(1970), ont révélé les anomalies suivantes par suite de
contraintes diverses s'exergant dans ces milicux :

- Le lubour de début cyele n*était en général pas effectud ;

- les rotations céréales /légumineuses n'était pas toujours
suivies

- les doses dengrais appliquées étaient nettement infé-
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rieures A celle recommandées (40-50 % de celles-ci) :

- amendement calcique n'était pas appliqué ;

- les restitutions organiques n'étaient fuites que sur le
champs de case par parcage ou par divers résidus prove-
nant du ménage et des cultures de case,

L étude des bilans minéraux a mis en évidence un impor-

tant déficit en K (exportation par les pailles), Ca et Mg.

Quant aux travaux sur la fertilisation potassique de 1'ara-

chide, et du mil, il ressort que :

- les effets de cette fumure ne sont significarifs qu'aux

cours de la troisieme année ;

la réponse de arachide en K dépend plus de la pluvio-

métrie que de celle du mil; elle est fuible, veire nulle en

année seche, contrairement & celle du mii ;

- dans la zone central du Nord, une fumure phospho-
azotée est suffisante pour un objectit de production d'une
tonne/ha de mil en grain. Avee un objectif supérieur ou
¢gal & 2 Tr/ha, Mapport de K devient néeessaire (il faut
alors 30 kg de K20/hay .

- la fumure potassique sans restitution des pailles de mil ou
d’apports de matiere organigue., provogue un bilan potas-
sique du systeme arachide-mil déficitaire, avee une dimi-
nution trés nette des diftérentes formes du K du sol (total
mobilisable et échangeable).

Les Principaux Résultats sur les Aniendements en Culture
Pluviales

Le phosphate de fond, recommandé apres plusieurs travaux
réalisés sur les phosphates naturels ttricalcique de Taiba brut
et broyé. phosphal. baylifos, Schlams. scories, phospho-
gypses ele...) consiste, la premiere année. & apport de la
mise en culture pour Fl et F2 de 400 kgs/ha de tricaleique de
Tarta (37 S de P205)y et de 1.000 kgs/ha pour les cultures en
submersion.

Ce systeme de fertilisation, dans le but de corriger la
carence initiale en P quasi générale des sols du Sénégal, se
faisait gratuitement pour les paysans, i condition de mettre ¢n
application les themes techniques. Cependant, il faut signaler
qu'd “heure actuelle, les surfaces amendées restent tres
faibles.

Depuis 1960, les travaux de recherche mends sur les
amendements caleiques visaient & examiner les effets du
calcium sur la neutralisation de Pacidité des sols, sur 1"ali-
mentation caleique des plantes et sur les rendements des
cultures. Les résultats de ces travaux de recherche n'ont pas
¢té largement diffusés en milieu rural,

A partir d"une estimation faite en 1971-1973, il résulte que
43.000 ha nécessitaient un chaulage immédiat dans les
régions les plus affectées du pays, notamment les régions de
Thids-Diourbel (25 %) et de Casamance continentale (50 %),

Les produits testés pour le chaulage sont :

- le silicate de chaux ou ciment Sococim (54 % Cao),

- les coquilles broyées.,

- la chaux magnésienne (45 % Cao),

- le phosphogypse (25 % Cao),

- la chaux agricole (76 % Cao).



Les conclusions tirées des travaux sur le chaulage peuvent
étre résumées ainsi :

- P'amendement calcique est attribué pour des sols avec un

pH inférieur 4 5.5 ;

- la chaux agricole est la plus efficace,

- 'amendement caleique est efficace pour I'arachide et le
coton avec des effets significatifs sur les rendements ;
["apport combiné Ca et K améliore I'efficacité du chau-
lage et I'utilisation du K sur le coton.

L'apport de chaux (70 % Cao) de 200 kgs/ha environ
permet de corriger I'acidité des principaux sols concernéds. 1]
faut remarquer, par contre, que lu stabilisation di. pH corrigé
est difficile, voir: impossible a réaliser, sans apport de
matieres organiques (fumier. compost) et cela & cause du
faible pouvoir tampon des sols ; d ot le besoin de chaulage
tous les deux ans, car apres cette période, le pH du sol corripé
diminue notablement tendant ainsi vers sa valeur initiale.

Les amendements organiques. pour 'amélioration ou le

maintien du statut organique des sols, sont de deux sortes :
- Enfouissement de jachere, d'engrais vert cultive et de
pailles de céréales apres les recoites @ malgré un aceroisse-
ment du rendement de 40 a 8 % pour le sorgho. le mil et le
mats, (en expérimentation), cette technique n'est pas passée
au niveau des pavsans.,
- Llapport de r.atiere organigue pius ou moins évolude
(fumier, compost) : des eftets tres positifs sur les caractéris-
tiques chimiques, la teneur en matiere organique et le pH des
sols sont remarqués et cet apport procure des accroissements
importants (augmentation de 80 i 100 % ).

La Fertilisation Minérale des Cultures Pluviales 2 Moin-
dre Count

L'analyse de I'évolution de la consommation des engrais
dans le monde rural, suivie régulierement par la recherche, a
mentré & partir de 1976 une tendance & la diminution, qui
s'estaccentude par la suite en 1980, Cette situation a renforeé
la néeessité de la recherche sur des sources d'éléments fertili-
sants moins codteuses et sur Fétude des technigues culturales.,
susceptibles de réduire les différentes pertes minérales et
d"accroitre la fixation symbiotique de 1'azote atmosphérique
par les légumineuses.

Signalons gue dés le début des recherches sur la mise au
point des formules de fertilisation, une attention avait été
accordée i I'utilisation des sources fertilisantes 4 moindre
coit. Clestainsi. qu'a partir des études sur I"incorporation des
engrais NPK. la tabrication des types d engrais suivants a été
obtenue :

- 12 6.20.10 dont 50 % de la teneur proviennent du P ;
- la 8.18 27 dont le P provenant du Phosphal représente 10

% de son taux en P205.

Promotion et Fixation des Prix des Produits Agricoles

L analyse comparative des prix intérieurs pour les princi-
paux produits agricoles commercialisés (arachide, coton, mil
sorgho et tomate industrielle) par rapport au prix de cession
des engrais (unique quelles gque soient la formule et la
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région), permet de faire le rapport entre les prix de chaque

produit et le prix de I'engrais. Ce rapport est trés significatir,

car il permet de mesurer les termes de 1'échange intérieur,
¢’est-d-dire le nombre de kilos d’engrais permettant d'acheter

un Kilo de chacun des produits (voir les tableaux 11, 12, 13,

14).

Ce rapport permet de constater par sa variation :

- deux périodes fastes qui auraient dé encouruger " utilisation
d’engrais (par exemple, pour 'wachide en 1974 et en 1975,
puis en 1981 et en 1982 : pour le coton de 1965 i 1975 et de
1979 a4 1982 : pour la tomate, jusqu’en 1982 : pour le mil en
1981 et en 1982).

- des périodes, ol ce rapport décourage 1'utilisation d’engrais
(par exemple, pour Parachide, le mil et la tomate depuis
1983 pour le coton de 1976 i 1978 et surtout en 1983),
I n"est done pas étonnant, que Futilisation d'engrais, avee

Fapplication de [a politique des prix en réalité ait connu ces
dernicres anndes, une diminution trés importante. Cepe idant,
on ne peut aftirmer qu'il existe une corrélation pour les années
antérieures & 1983, 11 est vrai que pour cette période, le
facteur modalités de distribution™ interférait fortement avee
celui du “"prix de cession™.

Perspectives Du Secteur Engrais

Depuis la suppression du P.A. (en aodt 1980), le gouverne-
ment a entrepris la réorganisation de sa politique d'engrais
dans le cadre du “*programme ' de Redressement Econo-
mique et Financier* (PREF 1980/1985). Les premiéres orien-
tations stratégiques ont été complétées par fa “Lettre de
Politique de Développement nfe 1, puis dans le cadre du
“Programme d*Ajustement a4 Moyen et Long Termes®
(PAMLT 1985/1992), par la N.P.A. (Nouvelle Politique Agri-
cole) et par la “'Lettre de Politique de Développement nfC 2+,

Ces changements sont conjugués avee la décision de priva-
tisation de la commescialisation des engrais, en encourageant
les privés & occuper le systeme de distribution. Les change-
ments ont po.r caractéristique principale. la libéralisation des
importations de 'urée & compter de 1986 et des engrais
complexes 4 partir de 1989 (demiere année de mise en
application de la subvention dégressive),

Malheureusement. les changements de politique n'ont pas
encore réussi a relancer la demande d'engrais par le monde
rural, ni i régler les problemes de distribution et de finance-
ment annuel d un programme d'engrais. Les deux anndes de
libéralisation du marché de Fengrais n'ont ni empéché la
hausse du prix de cession de Pengrais au producteur, ni
permis d attirer dans le circuit un nombre adéquat de privés,
ni de relancer la consommation d'engrais.

Ainsi, pour les deux dernieres campagnes (1986/1988), le
bilan se¢ résume comme suit :

- Bilan de la Campagne 1986/1987

D’une manicre générale, "utilisation des engrais ¢urant
cette campagne a fortement baissé. Sur un tonnige global

de 35.583 tonnes, toutes formules contondues, 23.114



Tableau 11. Evolution Comparée De: Prix Au Producteur D’Arachide D’Huilerie, De L'Engrais Et Des
Quantités Produites Et Utilisées

Quantités

Prix engrais Quantités engrais Prix arachide Rapport prix arachides
Campagne F.CFA/kg Utilisées (t) F.CFA/kg Arachide/eng. produites (t)
1965/66 12 26.106 21.5 1.79 1.122.100
1966/67 12 38.423 20.5 1.7 857.100
1967/68 13 48.214 18 1.38 1.005.200
1968/69 12 25.891 18 1.5 819.500
1969/70 11 12.790 18.5 1.68 788.800
1970/71 11 6.490 19.5 1.77 582.000
1971/72 12 12.598 23.1 1.92 085.394
1972/73 12 22.426 23.1 1.92 570.010
1973/74 i6 16.610 29.5 1.84 657.026
1974/75 16 30.473 41.5 2.59 980.727
1975/76 20 36.892 41.5 2.07 454.147
1976/77 25 46.559 41.5 1.66 1.106.322
197778 25 34.247 41.5 1.66 508.097
1978/79 25 -36.700 41.5 1.66 1.050.641]
1979/80 25 22915 45.5 1.82 672.886
1980/8 1 25 23.595 50 2.0 521.386
1981/82 25 16.250 60 24 8606.624
1982/83 25 1.500 60 2.4 1.145.401
1983/84 50 1.200 60 1.2 539.174
1984/85 90 8.920 80 0.88 490.000
1785/86 105 5.075 90 0.86 590.460
1986/87 64 7.085 90 1.4 821.830
1987/88 N.D. - 90 N.D. 853.300

N.D. : Donnée non disponsible
Tableau 12. Evolution Comparée Des Prix Au Producteur Du Coton Et De L’Engrais Et Des Quantités Produites Et Utilisées

Quantités
Prix engrais Quantités engrais Prix coton Rapport prix de coton
Campagne F.CFA/kg Utilisées (t) F.CFA/kg coton/engrais produites (t)
1965/66 12 N.D. KX) 2.75 268
1966/67 12 N.D. 33 2.75 1.146
1967/68 13 N.D. 33 2.53 3.991
1968/69 12 N.D. 28 2.33 9.889
1969/70 11 N.D. 28 2.54 11.500
1970/71 11 1.574 30 2.72 11.843
1971/72 12 2.441 30 2.5 21.547
1972/73 12 2.796 31 2.58 23.461
1973/74 i6 4.830 34 2.12 33.077
1974/75 16 5.676 42 2.62 42.099
1975/76 20 6.943 47 2.35 30.685
1976/77 25 6.495 49 1.95 45.207
1977/78 25 8.932 49 1.95 37.166
1978/79 25 8.960 49 1.95 33.805
19/9/80 25 6.812 55 2.2 26.868
1980/81 25 5.713 60 2.4 20.607
1981/82 25 6.143 68 272 41.007
1982/83 25 8.694 70 2.8 47.060
1983/84 50 9.587 70 1.4 30.460
1984/85 % 12,177 70 0.77 46.912
1985/86 105 9.099 100 0.96 27.941
1986/87 64 5.421 100 1.56 26.870
1987/88 N.D. 6.044 100 N.D. 36.000

N.D. : Donnée non disponsible
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Tableau 13. Evolution Comparée Des Prix Au Producteur Du Mil—Sorgho Et De L’Engrais Et Des

Quantites Produites Et Utilisées

Prix du Rapport prix Quantités

Prix engrais Quantités engrais mil-sorgho mil— mil-—sorgho
Campagne F.CFA/kg utilisées (1) F.CFA/kg sorgho/engr. produites (t)
1965/66 12 4.685 N.D. N.D. 560.100
1966/67 12 9.122 N.D. N.D. 423.500
1967/68 13 12.096 N.D. N.D. 655.000
1968/69 12 9.645 N.D. N.D. 449,300
1969/70 11 8.400 N.D. N.D. 634.700
1970/71 11 6.199 17 1.5 382.211
1971/72 12 10.485 17 1.41 582.741
1972/73 12 16.435 17.5 1.46 321.865
1973/74 16 10,776 25 1.56 510.181
1974/75 16 24.909 30 1.87 800.283
1975/76 20 28.201 30 1.5 616.393
1976/77 25 30.644 35 1.4 507.185
1977/78 25 19.328 35 1.4 420.067
1978/79 25 33.133 40 1.6 802.000
1979/80 25 13.841 40 1.6 520.643
1980/81 25 26.640 40 1.6 545.072
1981/82 25 19.540 50 2 968.08<
1982/83 25 8.100 50 2 585.23%
1983/84 50 14.700 55 1.1 352,512
1984/85 90 11.548 60 0.66 471.447
1985/86 105 8.582 70 0.66 949.570
1986/87 64 1.090 70 1.09 633.730
1987/88 N.D. N.D. 70 N.D. 768.800

N.D. : Donnée non disponsible

tonnes ont ¢1é€ effectivement distribuées. Les contraintes
ayant joué sur ce faible niveau de consommation des
engrais sont les suivantes :
® la vente au comptant ;
® le mauvais cheix de la période de distribution ;
® ['accessibilité géographique ;
® la non-participation efreciive des privés pour assurer le
relais de I'Etat ;
@ une publicité insuffisante.
- Bilan de la campagne 1987/1988
L'objectif global de départ pour cette campagne en
matiére de distribution d’engrais a été arrété a 52.000
tonnes dont 37.000 de NPK et 15.000 d'urée. Sur ces
52.000 tonnes, 32.000 font 1'objet de la subvention de 16
FCFA/KG et le restant (20.000 tonnes) est vendu a prix
courant,
Il faut signaler que cet objectif a été réajusté i la baisse par
rapport a I'objectif théorique estimé auparavant a 100.000

tonnes.
Les quantités distr.... s aux agriculteurs par Ja SRDR et la
CNCAS en fonction des projets rle développerment figurent au

tableau nf 15.

De ce tableau, on peut tirer quelaues remarques :

- le taux de réalisation par rapport 2 I’objectif initial de
52.000 T est relativement faible : 38 % ;

- la subvention accordée aux privés (PS, commergants,
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SONADIS et systéme coopératif), ne semble pas avoir
été décisive, car les plus grand acquéreurs de cette
subvention ont été les SRDR, %1 SONADIS, la SAED, la
CSS et la SODEFITEY.. Le cumul de leurs acquisitions
représentent 70 % du totz; des ventes et les régions ayant
requ le plus d’engrais sont celles oli se sont installées ces
socir:tés.

- le pourcentage des ventes au comptant et a crédit reste
faible dans I'ensemble, sauf pour les SRDR et les projets :

® Ventes & crédit par UNCAS et SENCHIM : 1.228 T sur

un objectif de 10.000 T soit 12 % :

® ventes au comptant : 1.876 T dont OPS : 593 T sur 6000

T prévues (9,88 %) ; commergants : 4.242 T sur 7.850 T

(54 %) .

SONADIS : 10 T sur 5000 T (0,20 %) ; sociétés : 13.166

T sur 22,110 T (56,87 %) ; projets : 652 T sur 1.040 T

(62,7 %).

S’agissant de perspectives pour la campagne 1988/1989,

durant laquelic 1. subvention sera réduite de 16 F 4 8 F,
I'objectif de con:einmation d'engrais a été ramené de
110.000 T (86.00" T d'engrais complexes et 24,000 T
d'Urée) a 52.000 T (2/3 d’engrais complexes et 1/3 d’urée),
car les conditions nécessaires pour réaliser ce piogramme
n'étant pas réunies (en particulier la disponibilité du crédit).

La faisabilité d'un programme de libéralisation du com-
merce d’engrais rencontre des contraintes liées a la nature de



Tableau 14. Evolution Comparée Des Prix Au Producteur De Tomate Industrielle Et De L'Engrais Et Des

Quantités Produites Et Utilisées

Prix du tomate tomate

Quantité de
tomate industriclle

Rapport prix

Prix engrais Quantités engrais tomste industrielle industrielle/ produites par les
Campagne F.CFA/kg engrais utilisées (t) F.CFA/kg engrais paysans (t)
1965
1966
1967
1968
1969
1970 11 7 0.63
1971 12 7 0.63
1972 12 7 0.63
1973 16 10 0.62
1974 16 13 0.81
1975 20 15 0.75
1976 25 15 0.6
1977 25 15 0.6
1978 25 17 0.68
1979 25 17 0.68
1980 25 17 0.68 13.11]
1981 25 17 0.68 17.037
1982 25 21 0.84 23.800
1¢ 83 50 21 0.46 20.035
1584 90 23 0.25 23.073
1985 105 23 0.22 8.614
1986 64 30 0.47 30.1t8
1987 N.D. 30 en cours en cours

N.D. : Donnée non disponsible

la marchandise et aux caractéristiques de la demande.

Cependant, ces contraintes peuvent étre levées technique-
ment, par une nouvelle approche de fertilisation, et économi-
quement, par |'établissement de prix relatifs en faveur des
productions agricoles, sur une période relativement longue
(de 5 a 10 ans).

Cette nouvelle approche doit prendre en considération une
nécessaire réadaption des types d'engrais minéraux et des
modes d’épandage en matiére de formulation, compte tenu
des changements climatiques observés.

La conjoncture économique nationale et internationale ne
favorise guere la relance de la consommation des engrais sans
un soutien par une source extérieure au secteur agricole. 11
apparait donc nécessaire d’envisager la créa‘ion d'un fonds de
soutien pour les prix agricoles et pour la stasilisation des prix
des denrées dr. consommation courante. Ce fonds servirait,
alors, a créer des prix relatifs pour le producteur.1] pourrait
etre alimenté A partir des rec:ttes des produits agricoles
importés et des recettes de ! vente des produits distribués par
I’ Aide Alimentaire Internationale, dont une partie sert actuel-
lement de fonds nour financer des projets de dé-zloppement.
Ainsi ce ronds permenrait, dans le contexte de Ju libératisa-
tion, I'application des prix relatifs rémunérateurs afin de
garantir I'autofinancement du développement agiicole. L’ aug-

mentation des revenus monétaires des ménages ruraux,
entrainée par cette politique de prix, pourra donc, non seule-
ment relancer la consommation locale d’engrais, nais aussi
favoriser I'épargne nécessaire & la création d'un marché
d’intrants agricoles.

A défaut de cet appvi financier externe, scul le crédit
coopératif subventionr_ pourrait relancer la consommation
d’engrais en milieu rural. Cette alternative n’est pas de nature
a stimuler la participation active des privés dans le commerce
des engrais.

Pour les autorités gouvernementales et pour la recherche, la
réduction du coiit de fertilisation devieni un objectif priori-
taire devant I'accroissement des prix des éléments composant
les fertilisants. Des perspectives se trouvent dans la valorisa-
tion agricole des ressources locales (minérales et organiques)
et donc dans la poursuite des travaux menés dans ce domaine.
Ia tertilisation minérale, nétant qu’un élément pour la déter-
mination des rendements, des actions pour la régénération de
la fertilité des sols {amendements phosphatés, calciques e
organiques) et une bonne application des techniques cultu-
rales, est indispensable & mener ou a renforcer pour 1'accrois-
sement de la production et la création de prix relatifs pour le
producteur rural.
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Tableau 15. Répartition *Des Mises En Place Et Distributions

D’Engrais (1987/1988)
Toutes formules % par rapport aux

Sociétés confondues (1) M.E.P.

SAED D 2277 50.03 %
MEP 4 551

SODAGRI D 190.2 60.29 %
MEP \315.175)

SODEFITEX D 11271 98.8 %
MEP 11 870.92

SOMIVAC D 187.426 45.6 %
MEP 1270.22

PROJET D 260 100 %

ALLEMAND MEP (260)

SENCHIM D 1 227 575 100 %
MEP 1 227 575

SONACOS D 2330 36.3 %
MEP (6 413)

C.S.S. D 2220 100 %
MED (2 200)

SOCAS D 60 100 %
MEP (60)

TOTAUX D 27 398.82 70.9 %
MEP (31 587.39)

*Situation arrétée a la date du 15/09/1987

() donnézs incomplétes
D : distribution
MEP : Mise en place

Tableau 16. Consommation Totale Des Engrais Par Type d’Engrais De 1976 A 1986

Types d’Engrais 1976 1977 17,8 1979 1980 1981 1982 1983 1584 1985 1986
Azotés 602,3 1.530,9 1.530,9 1.3542 1914 20970 2.060,7 2507.9 2.374,5 2.827.8 3.290,3
Phosphatés 3 570,8 5708 498.¢  1.163,7  1.207.7 864.4 731.8 530,2 616.9 655,7
Potassiques 441, 48RZ 488.9 339.7 632.8 660,1 938.3 626.4 948.4  1.919.3  1.4i3,5
Composés 2.683,7 s911,5 39115 6.0094 85067 6.737.1  9.385.1 10.221.2 | 1207 17.5579  17.154,1
Total 4.113.8 4./66,1 6.502,1 8.202,2 12.217,2 10.702,8 13.248.5 14.093.3 15.1 14,8 22.921.9 22.513,6
Tableau 17. Consommation Totale Des Engrais Par Type d’Engrais De 1976 A 1986 En Pourcentage

Tvpes d’Engrais 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986
Azotés 14, 20,3 235 16,5 15,7 19,6 15,6 17,8 15,7 13,3 14,6
Phosnhatés 9,4 15,2 8.8 6.1 9,5 11,3 5.5 52 3.5 2.7 2,9
Potassiques 10,7 5.5 1.5 4,1 5.2 6,2 7,1 4.5 6.3 8.4 6.3
Composés 46.8 59 60,2 73.3 69,6 62,9 70,8 72,5 74,5 76,6 76.2

81



Tableau 18. Consommation Totale En Eléments Nutritifs De 1976 A 986 (Tonnes)

Eléments Nutrit, 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986
Azote N 608.8 768.3  1.184,4 1.466.8 2.130,6 1.905,6 2.228,4 2.5149 26292  3.673.8  3.906,4
Phosphate P205 678,1 7925 L0024 13429 22063 1.729,7  2.132.8  2.226,9 23223 3.622,1 3.423
Potasse K20 649.7 564.5 853,8 1.095.8 1.006,2 1.331,1 1.7328 1.7'?9 1.970,8  3.300,7  2.930,7
Total 1.936,6 2.1253 3.040.6 3.9055 5.343.1 4.966,4 6.094  6.460,7 6.460,7 10.596,6 10.260.1
Tableau 19. Consommation Totale Des £ngrais En Pourcentage D’Eléments Nutritifs De 1976 A 1986
Eléments Nutrit. 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986
Azote N 34 36.1 39 3715 359 38,4 36.6 389 38 347 38,1
Phosphate P205 35 37.3 33 344 37,1 34.8 34,5 34,5 335 342 333
Potasse K20 33,6 26,6 28 28.1 27 26.8 26.6 26.6 28.5 31,1 28,6
Tableau 20. Rapport N P K De 1976 A 1986

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986
1-1,1-11 1-1,1-0,7  1-0,8-0,7 1-0,9-0,7 1-1-0,7 1-0,9-0,7 I-1-0.8 1-0.9-0,7 1-0,9-0,7 1-1-0,9 1-0,9-0,7
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Problems Related to the Use of Fertilizers in Togo

Yao K. Atchou

Although Togo produces and exports a large amount of

rock phosphate, it imports phosphate as well as other fertil-
izers, primarily from Europe and more recently from Senegal
and Cote d'lvoire. Since 1973, fertilizers have been heavily

subsidized. and imports cach year absorb large amounts of

forcign exchange. But since 1983, fertilizer imports have
been financed throuch bilateral aid. The imports are tax-

exempt and are done through tenders. The collection of
fertilizer consumption and stock data presents a number of

difficulties, making the preparation of orders a tedious proc-
ess. It takes about 6-7 months trom the time an order is placed
to the time a furmer actually receives the order. This is an
excessive amount of time and should be reduced.

Fertilizers are packaged in 50-kg bags and transported by
ship to Lomé. Losses due to rain and poor handling pro-
cedures ocenr during the unloading process. The transporta-
tion of fertilizers from the seaport to werchouses is handled
by the SEMP (Service des Engrais et Moyens de Production).
The transportation from warchouses to areas where fertilizers
are 1o be used is carried out by ditferent projects. government
agencies. and parastatals.

While the use of fertilizers had been encouraged through
subsidies. there is now a tendency to increase prices to reflect
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the real cost of fertilizers. Two issues arise in the context of
fertilizer pricing: (a) cither crop response o fertilizer use is
not high enough to make the use of fertilizer profitable at
existing crop prices and the real cost of fertilizers, or (b) crop
prices are oo low to make fertilizer use profitable. 1t the first
situation prevails. rescarch has to be continued in order to
find ways and means of increasing crop response to tertilizer
use. If the latter case is in order, some reforms in pricing
policies for export crops have 1o be examined. Considering
food crops. whose prices are determined by domestic supply
and demand conditions. eftorts have to be initiated to improve
the etficiency of the marketing system in order to increase
producer prices while reducing prices at the consumer level.
On the other hand, data are being collected 1w help tix food
crop prices at a level the government believes will stimulate
production. but without any significant negative impact on
teod consumption.

Finally, regarding credit policy. some form of credit pro-
gram could facilitate inereased fertilizer purchases. Since
farmers have abused credit in the past. grouping them into
cooperatives with access to credit would stimulate fertilizer
use.



Problemes Relatifs A L’Utilisation Des Engrais Au Togo

Yao K. Atchou

Il est désormais établi que les engrais constituent la pierre
angulaire du processus de développement aericole dans le
monde. S'il fallait en effet classer les facteurs de production,
les engrais viendraient directement aprés I'eau, considérée
comme le premier élément dans la vie des hommes et des
plantes.

Cette importance, ou méme cette dépendance vis-a-vis des
engrais, est apparue tres 0t dans les pays développés ol
agriculture devait subvenir aux besoins dune population
devenue nombreuse, grice aux progrés scientifiques et A
I'industrialisation.

Dans les pays en voie de développement et spécialement en

Afrique au Sud du Sahara, la néeessité de I'wtilisation des
engrais a commencé i s'imposer il y a envion une quinzaine
d’années, non seulement pour répondre aux besoins d'une
population sans cesse croissante, mais surtcut pour sédentari-
ser et intensifier une agriculture encore itinérante. L' intersifi-
cation de I'agriculture permettra de mettre fin aux
défrichements annuels ou bisannuels, qui accélerent le pro-
cessus de désertification menagant i’ensemble de nos pays,
car les programmes de reboisement coiitent excessivement
cher et ne szuraient réparer les dommages causés.
Ce préambule, sur le contexte africain d'utilisation des
engrais, nous aidera i comprendre les problémes relatifs a la
demande, & I"approvisionnement, et & I'utilisation des engrais
au Togo.

Problémes D’Approvisionnement

Sources d’Approvisionne:nent

Le Togo ne dispose pas de structuie de fabrication
d’engrais. 11 est donc obligé ¢'imperter toute la quantité
d’engrais nécessaire pour son agriculiure. La majorité de ces
importations proviennent essentiellement des pays d’Europe.
Cependant, depuis quelques années, des pays d*Afrique,
comme le Sénégal et la Céte d'lvoire, fournissent une bonne
partie des engrais et des pesticides utilisés.

Le Financement de I'Importation des Engrais

Au Togo, ol les engrais sont fortement subventionnés, leur
importation représente d'énormes sorties de devises. Le gou-
vernement a institué la subvention aux engrais depuis 1973 et
le Service des Engrais et Moyens de production se voit doter,
chaque année, d'imporiants moyers financiers pour la
commande.

De 1973 4 1982, cette subvention se chiffrain 2 environ
4 milliards 200 nullions de francs CFA. Pendan: cette pério-
de, tous les types d'engrais étaient cédés aux paysans a 15
FCFA le kilo.

De 1983 a nos jours, le financement de 1'importation des
engrais a bénéficié du fruit des relations bilatérales. Ainsi, le
gouvernement de la République Fédérale d’Allemagne par le
KFW et le gouvernement japonais assurent une pariie des
importations ; la Banque Mondiale et ses organes spécialises,
comme la Caisse Centrale de Développement Economique,
assurent I"autre partie.

Le budget de I'Etat intervient ckaque année pour compléter
I'ensemble de ces aides extérieures précitées, notamment
pour les rubriques suivantes :

- le paiement des charges portuaires et de la manutention ;
- le wansport du port de Lomé aux lieux d'utilisation :
- les autres charges.

Ces financements sous formes de dons devront permettre
au pays de constituer des réserves financieres en vue de faire
face aux importations. Dans cette optique, ces “*dons™ sont
vendus et leur prix de cession est fixé par I'Etat. La somme de
la subvention actuelle de 1'Etat est la différence entre le coit
réel de revient et le prix fixé par I'Etat. Par exemple, cette
année. la tonne d'urée. CAF Lomé, colite environ 62.000
FCFA : les frais de transport de Lomé a Dapaong s'élevent a
14.400 FCFA (24 x 690 Fm) ; les frais portuaires et de
manutentior sont approximat vement de 7.000 FCFA, portant
le prix de revient & 83.400 ¥CFA la tonne. Donc la subvention
est de 18.400 FCFA la tonne.

L'Approvisionnement
L'approvisionnement des engrais au TOGO se fait confor-
mément & la démarche suivante :

- Appels d'offres interrationaux ou consultation dans cer-
tains cas ;

- dépouillement des plis, adudication ;

¢établissement du marché ;

- signature du marché ;

- commande proprement diwe :

- réception de la marchandise ;

- paiement au fournisseur.

1) Préparation de la Commande

La préparation de la commande est la phase qui pose
le plus de probléemes au Service des Engrais. En effet,
il faut centraliser les besoins des organismes, collecter
les données sur la consommation pour I'année en cours
(ce qui est parfois pas impossible, car sur le terrain,
["utilisaticn des engrais continue jusqu'a ao(t-
septembre, alors que nous voulons les chiffres aux
mémes dates), collecter les données sur les stocks
(mémes problemes que précédemment).



Les chiffres de consommation et des stocks permettent
d’analyser les besoins et de les apprécier a leur juste
valeur,

2) Commande

Apres avoir arrété les chiffres sur les besoins des orga-
nismes et terminé 'établissement des cahiers de charges,
la procédure décrite ci-dessus est entamée. De la prépara-
tion de la commande a la réception des marchandises au
port autonome de Lomé, 6 &4 7 mois s'écoulent (Cf.
planning du circuit des intrants). Nous pensons que ce
temps est trop long et qu'il faudra trouver un moyen pour
le réduire.

3) Réception et Distribution

Les engiais sont souvent transportés en cale et condi-
tionnés dans des sacs de SO Kgs. Le plus souvent, les cules
des navires sont étanches, mais au déchargement, les sacs
subissent assez de dommages (déchirures, pertes etc..).
Tres souvent. & cause des retards que nous accusons, les
pluies s"installent et mouillent les sacs. Méme s'il s’agit de
doubles sacs (sacs, tissés de polypropylene pour les sacs
extérieurs et polythyiene pour les sacs intérieurs). la pluie
arrive wujours u les pénétrer.

Les experiences, & la réception des commandes, mon-
trent que le transport en conteneurs est plus adéquat, mais
se révele trop coliteux.

La distribution des engrais commence dés le débarque-
ment au port dc Lomé. On distingue deux types de
distribution, ou mieux deux niveaux de distribution :

- la distribution primaire : du port de Lomé vers les
magasins centraux des organismes ;

- La distribution secondaire : des inagasine centraux
vers les utilisateurs (préfecture, sous prifecture,
Zones).

La distribution primaire est assurée par le SEMP tandis
que la deuxieme incombe aux organismes utilisateurs eux-
mémes.

Prix Des Engrais Et Des Produits Agricoles

La politique de fixation des prix et des autres moyens de
production est I'une des mesures incitatives du gouverne-
ment en faveur de 'agriculture (tableau 1),

En observant la structure des prix, on constate, en effet
qu’ils ont été établis pour susciter et encourager 1'utilisa-
tion des engrais. Les prix ont d’abord été fortement sub-
ventionnés, et devenant, par conséquent, intéressants pour
le paysan. Aprés 'engouement ainsi créé, il a paru tius
normal d'augmenter progressivement ces prix de fagon a
tendre vers les colts réels de revient.

Actuellement au Togo, alors que nous sommes encore
loin de vendre les engrais & teurs colts réels de revient, des
inquiétudes cominencent & apparaitre. Une étude faite par
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Tableau 1. Evolution Du Prix Des Engrais
(en FCFA par kilogramme)

Tout type Engrais Engrais
Années d'engrius vivrier coton
1973 a 1980 15 - -
1981 & 1982 - 35 45
1983 - 40 60
1984 a 1985 - 50 100
1986 i 1988 - 65 100

le FED dans la région des Savanes (Extréme Nord) attire
toute notre attention, car si les prix des engrais augmentent
davantage, les paysans de cette région ne pourront plus
utiliser d’engrais, faute de rentabilité. Cette éude souldve
un probléme important : elle pose, d'un cOté, la question
de Planning du Circuit la suppression de la subvention, et
de I'autic, celle de la réduction des prix des engrais & un
niveau inférieur a leurs colts réels.

Fixation des Prix des Produits Agricoles
Le probleme posé au chapitre précédent (prix des
engrais; appelle deux tentatives d’explications :

a) soit les facteurs de production : (eau, engrais, sol,
semences) ne permettent pas des rendements pouvant
rentabiliser 'engrais ;

b) soit le prix auquel les récoltes sont vendues ne permet
pas de rendements financiers assez importants pouvant
rentabiliser I'engrais.

Si le deuxieme cas a motivé 'étude, il faut reconnaitre
gu'il est bien difficile de maitriser cette situation. En effet,
si on peut fixer les prix pour les produits de rente (café,
“acao, coton...ete) il est difficile de les fixer pour le mais,
le sorgho, 1 igname, le niébé et les autres produits alimen-
taires dont ‘es Lrix sont régularisés par la loi de 1'offre et
de la demande.

Au Togo, des efforts sont entrepris afin de recueillir des
€éléments statistiques fiables pouvant aider le gouverne-
ment & fixer le prix des produits vivriers. C'est dans cet
optique que le journal national ‘‘L.a Nouvelle Marche™
publie des relevés de prix de produits vivriers dans les
centres et les marchés importants du pays.

Crédits

On pourrait penser que la vente i crédit des irtrants de
production pourrait étre un atout qui favorise I'utilisation
des engrais,

Au Togo, I'expérience a montré que dans le domaine des
produits vivriers, vendre les engrais 4 crédit doit étre exclu
pour les raisons suivantes :

- Les paysans prennent le crédit comme un cadeau du
gouvernement ;
- quand les mesures adéquates sont prises pour le rem-



boursement, le paysan é. Jue la mauvaise saison ou
le manque de main d’oeuvre, causes de récoltes
désastreuses. Des lors, le vulgarisateur ne peut plus
réclamer le remboursement & ces paysans affirmant ne
ricn avoir & manger,

Une des solutions envisagdes actuellement est de
regrouper les paysans en une coopérative et cette derniere
sera responsable du prét contracté aupres du Crédit Agri-
cole. LA aussi, la situation n’est pas sans risque. car nous
connaissons les problemes que pose le recouvrement du
Crédit Agricole dans le monde entier.

Utilisation D’Intrants Complémentaires

[ est s~avent conseillé aux >avsans 'utilisation
d’engrais organiques (fumir, des feuilles vertes enfouies
ete...) Cependant, en prauque, il se pose de nombreux
problemes : soit les paysans ne trouvent pas assez de
fumier ou n’ont pas les moyens d'enfouir les herbes | soit il
y @ du fumier et il est fastidieux de I'épandre. L'engrais
organique industriel qui constituerait la solution satisfai-
sante n’a pas encore fait son apparition au Togo

Il serait important de trouver des moyens de résoudre le
probleme des engrais organiques, afin que la stérilité de
certains sols qui ne peuvent plus répondre aux seules
fumures minérales soit co.rigée.

Recherche Agronomique

La rechercne agronomique a progressé au Togo.
L'IRAT, I'IRCT, I'[RCC. la DRA ectc... ont travaillé et
continuent de travailler pour le développement de
"agriculture.

Cependant, dans le domaine de . engrais, il existe une
certaine inertic. Nous ne notons aucune évolution dans la
recherche sur les engrais. L'engrais entre dans les proto-
coles d'essais comme tous les autres éléments (eau. sol,
semence etc...) et est considéré comme un facteur adji
complétement maitrisé. Cependant, il est encore appliqué
des normes désuétes (par exemple au Togo : 750 kgs/ha).

Nous devons souligner également que méme si certains
organismes de recherche sont parvenus 2 déterminer de
nouvelles doses d"application, ces résultats ne sont pas
connus du Service des Engrais. Je voudrais poser, a ce
niveau, le probleme de circulation de I'information. Méme
au niveau de I'IFDC, ce sont plutdt les chercheurs qui se
retipuvent au moment de faire le point sur les divers essais
et r.ous n’avons, pas I'impression d'étre associés i cet effort
de réflexion.

Ainsi, dans le soucis de rentabiliser I'utilisation des

engrais, les autorités du département de I'agriculture au
Togo, ont demandé récemment aux chercheurs de penser 3
I"établissement d’une carte pédologique qui indiquerait par
type de sol et par région la dose adéquate & appliquer afin
de pallier aux insuffisances ct d'éviter les gaspillages.

Politique Incitative En Faveur De
L’Utilisation Des Engrais

Elle a été suffisamment décrite dans les pages précé-

dentes mais, il convient ici de rappeler quelques points
importants :

La subvention : I'Etat consent d’énormes sacrifices
financiers pour acheter les engrais. Le prix de cession
fixé pendant longtemps 4 15 F/kg montre que I'Etat a
supporté la totalité des coits ;

la création d'un service devant soccuper spécialement
des problemes d’engrais est une preuve de Fimportance,
attachée a ce secteur ;

Iexonération de la taxe douaniére pour les engrais ¢t
plusieurs autres moyens de production ;

la part du budget national, consacrée au développement
rural, démontre les efforts inlassables du gouvernement
pour la promotion de I'utilisation des engrais.

Historique De L’Utilisation Des
Engrais Au Togo

L'introduction des engrais au Togo se situe vers les années
60 grice a I'action des services agricoles de I'époque. C'est
par I'intermédiaire de jeunes. qu’on appelait alors la jeunesse
pionniere agricole {J.P.A.), que cette initiative a pu se
réahiser.

Quelques années apres. il y eut un projet, PAUD/TGG
72/020, sur la vulgarisation, la promotion et la commerciali-
sation des engrais en vue de 1"augmentation de la production
agricole, exécuté par la FAO. Par la suite, le Service des
Engrais a été créé pour s'occuper de :

L'élaboration et de la définition de la politique en
matiere d'engrais ;

la diffusion des thémes teciniques au niveau des
utilisateurs;

la commande, de la réception et de la tenue des stocks ;
la gestion des ressources financiéres provenant de diver-
ses sources : (budget national, dons, et contributions
étrangéres).



Annexe: Tableaux Supplémentairies

Tableau 2. Evolution De Prix Des Engrais

Prix de cession

Prix de revient aux paysans Pourcentage de
Années FCFA/KG FCFA/KG! la subvention
1973 30 15 50
1974 61,62 15 75.6
1975 82,83 15 81.9
1976 70.54 15 78.7
1977 92,39 15 83.8
1978 62,42 15 76
1979 66.66 15 77.5
1980 89.94 15 833
1981 87.09 35et45 5982483
1982 90.80 35et 45 61.5 4 50,4
1983 104,95 40 ¢t 60 6192428
1984 108,73 50 et 100 54248
1985 122,42 50 et 100 59.2218.3
1986 131.28 65 et 100 50,5 122338
1987 99,53 65 et 100 34720

‘'De 1973 4 1980 tous les engrais ont été cédés aux paysans 2 15
FCFA/Kg. A partir de 1981 on a mis une différence entre les engrais
utilisés sur le coton (plus chers) et ceux destinés aux autres cultures.

Tableau 3. Evolution De La Subvention Aux Engrais Depuis Son Institution En 1973
(en millions de FCFA)

Quantité Coiit de revient Part supportée par Coft réel de la

Années (en tennes) des engrais les utilisateurs subvention
1973 2.200 66,1 32,7 334
1974 2.900 178,7 43,4 135,3
1975 5.405 447,7 55,9 391,8
1976 6.450 455 110,5 344,5
1977 4.800 443,5 72 436,3
1978 8.740 545,6 131,1 414,5
1979 8.630 575.3 129,4 445.9
1980 18.480 1.662,2 277,2 1.385
1981 23.250 2,199 619 1.580
1982 15.000 1.362 635 727
1983 6.174 648 246.9 401,1
1984 15.100 1.641,9 1.105 536,9
1985 24,150 2.956,4 1,822,5 1.133,9
1986 13.764 1..07 1.160.8 6422
1987 19.972 1.987,8 1.592,7 395,1
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Tableau 4. Evolution Des Importations D’Engrais Au Togo

De 1972 A 1987

Tableau 5. Finaneement Des Engrais
en millions FCFA (1983 - 1987)

Vileur FCFA Colit moyen Valeur totale Aide Aide Gouvernement

Année Tonnage (1000 FCFA) (FCFA/tonne) Annde des importations  bilatérale  multilatérale togolais
1972 2,100 319.600 18.857 1983 596.7 - - 596.7
1973 2.200 56.500 25.682 1984 1.466,2 801.,3 - 6649
1974 2.900 149.700 51.621 1985 2.652.6 [.025.4 1.627,2
1975 5.405 380.800 70.453 1986 1.565 605 - 960
1976 6.450 375.200 58.171 1987 1.736 736 - 1.000
1977 4.800 384.030 80.006

1978 8.740 41,152 50.475

1979 8.630 158.642 53,145

1980 18.480 1.411.220 76.365

1981 25.250 1.923.191 76.166

1982 15.000 1.219.036 81.269

1983 6.174 596.758 96.657

1984 15.100 1.466.217 97100

1985 24,150 2.652.575 109.837

1986 13.764 1.564.839 113.691

1987 19.972 1.736.114 86.927

Tableaw 6. Evolution Du Prix De Cession Des Engrais Aux Cultivateurs

(FCFA/KG)

Année Engrais vivriers et autres Engrais coton Actes réglementaires
1974 15 15 Décret n° 74-6 du 15/01/74 portant
a application Ord. n° 14 du 12/04/73
1980
1981 35 45 Arrété interministériel

n® 16/MDR/MEF du 27/02/81
1982 35 45 Arr¢té interministéricl

n® O2/MDR/MEF du 19/03/82
1983 40 60 Arrété interministériel

n? 03/MDR/MEF du 25/04/83
1984 50 100 Arrété interministériel

n° O4/MDR/MEF du 03/04/.:4
1985 50 100 Inchangé
1986 65 100 Arrété interministériel

n® 13/MDR/MCT/MEF du 07/08/86
1987 65 100




Tableau 7. Consommation Totale D'Engrais Par Utilisateur En

1986 (en kilogrammes)

Utilisateur En 1986 (en kilogrammes)

Tableau 8. Consommation Totale En Eléments Nutrififs Par

Utilisateurs Azote P205 K20 Total UF

Type CEngrais DR DR SO 0CO O Autres ot DR DR 772412 718801 480.230 1.971.443

Ype € mneran 0 e ol SO to GO 1.570.614 1,676,030 1.360.487  4.607.131
SA (AS) 7.150 0 35.521 105.671 Autres Organismes  1.563.431 1.028.206 1.089.938  3.681.575
UREE 709153 1.279.122  1.196.318  3.184.593 o
SSpP 130.575 183 622 33,650 447,847 Total 3.906.457 1.423.037 2,430,655 10.260.149
TSP 167.425 0 .611 207.036

PN (PR) 0 0 N
9N

DAP 0 0 328,847 328.847
KCl 75.025 630.450 648.011 1,353,386
K2504 200 0 59.770 59.970
PK 0 0 0 0

15-15-15 1.407.726 1451411 1183813 4.042.950
20-10-10 0 0 2.758.762 2.758.762

12-22-12-SB 1.805.551  6.370.881  1.804.150  9.980.582

10-20-20 36.450 0 6.500) ~2.950
Divers 0 0 0 0
Total 4402255 10.015.486  8.095.853 22.513.594
Tableau 9. Consommation D'Engrais Par Produit Et Par Culture

(en xilogrammes)
Arachide Café Canne

Organismes Mais Riz Sorgho Haricot Coton Cacao  Palmiers  Fruitiers 4 Secre Divers Total
SA (AS) 37495 26.505 14.835 1.298.851 12.588 2,250 204.000 12,000 105.671
UREE 850.824  $29.824 131.723 475.029 1,200 30,042 63.200  3.184.593
Ssp +H42.095 1.400 4.352 +47.847
TSP 50.690  18.806 15.000  116.290 1.450 1.500 3.300 207.036
DAP 328.847 328.847
PN(PR) 900 YO0
KCL 89.800  4.96! 500 5000 1.243.725 9.500  1.353.486
K2S04 1.470 2,400 1.050 4.000 35.300 15.750 59.970
15-15-15 2148928 294.735 946.287 14.350 9.550 600.00¢  30.000  4.042.950
20-10-1C 2.708.012 50.750  2.758.762
12-22-128B 9.980.582 9.980.582
10-20-20 5.500 1.000 36.450 42.950
Total 3. 183,807 474831 1.108.345 581,135 12.545.108 3.531.324  10.650 73444 804.000 220.950 22.513.584
Total (T) 318381 47483 1.108,35  S81,13  12.525.11  3.531.,32 10,65 7344 804,00 22095 22.513.59

DIVERS : piturages. plantes ornementales, cultures maraicheres, igname, pomme de terre.
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Tableau 10.

Consommation En Eléments Nutritifs Par Culture

1986 (en kilogramnies)

Cultures Azote P205 K20 Total UF
Mais 722.007 346.622 377.919 1.446.548
Sorgho 109.495 52.861 47.187 209,543
Riz 205.651 148,843 142.243 496.737
Arachide 2.253 144.265 6.553 153.071
Coton 795141 2,196,052 1.944.430 5.935.623
Café/Caczo 821.951 423.018 272.801 1.517.770
farlmiers 1.939 1.433 1.433 4.805
Fruitiers 14.292 1.560 17.650 33.502
Canne a sucre 183.840 ¥).000 H.(K) 363,840
Diverses 49 887 18.383 30,440 98.710
Total 3906456 3.423.037 2.930.656 10.260.149
Total en Tonnes  3.906.4 3.423 2.930,7 10.260.1

Tableau 11. Consommation Totale D*Engrais Par Produit, Par Region Et Par Utilisateur En 1986

(en Kilogrammes)

Regions DRDR SOTOCO PDRN SRCC Divers Total % Total
Maritime 463.530 1.517.950 394.503 2.375.983 10,55
Plateaux 1.070.109 2.738.517 2.901.400 3517.131 1.077.078 11.304.2235 50.21
Centrale 855.016 1.150.378 106.850 2112244 9,38
Kara 1.113.700 2.200.091 13,150 3.326.941 14.78
Savanes 899.900 2.408.550 85.741 3.394.19] 15.08
Total 4.402.255 10.015.486 2.901.400 3.517.131 1.677.322 22.513.594 100

G 19.55 41,49 12,89 15.62 7.45 100.00

Trbleau 12. Consommation En Eicments Nutritifs Par Region Et Par Utilisateur : Azote (T)
Regions DRDR SOTOCO PDRN SRCC Divers Total % Total
Maritime 93.6 149.7 105,1 3484 8.92
Plateaux 2222 4492 511 817.7 2395 2.979.7 53.24
Centrale 142.6 24401 326 419.3 10,73
Kara 1977 4267 3.5 627.9 16.07
Suvanes 116.3 300.9 13r 4311 11.04
Total 7724 1.570,6 351.1 817.7 KRN 3.906.4 100

% 19,55 4449 12.89 15.62 Td45 100,00




Tableau 13. Consommation En Eléments Nutritifs Par Région Et Par Utilisateur ; F:05 (T) 1986

Régions DRDR SOTOCO PDRN SRCC Divers Total % Total
Maritime 52 2448 344 331.2 10,49
Plateaux 168.3 168.3 0.8 4246 109,1 1.311,1 41,51
Centrale 144 179.3 5.6 3289 10,41
Kara 175.5 264.2 1.4 541.1 17,13
Savanes 179 455 12,2 646.2 20,46
Total 718.8 14116 440.8 424.6 162,7 3.158.5 100

G 22,76 44,69 13,96 13,44 5,15 100,00
Tableau 14, Consommation En Elements Nutri.ifs Par Region Et Par Utilisateur : K20 (T) 1986
Regions DRDR SOTOCO PDRN SRCC Divers Total % Towal
Maritime 69.1 3523 1 465.,5 15.88
Plateaux 100.1 412.6 622 272.8 133.6 1.541.1 52.58
Centrale 102.1 1041 12,4 218.6 7.46
Kara 121.7 207.6 0.7 130 11.26
Savanes 87,4 2839 4.3 375.6 12,82
Total 4804 1.360.5 622 272.8 195.1 2.930.8 100

% 16,39 46,42 21.22 9.31 6.66 100,60
Tableau 15. Consommation Totale En Elements Nutritifs Par Region Et Par Utilisateur (T) 1986

Regions DRDR SOTOCO PDRN SRCC Divers Total % Total
Maritime 2147 746.8 183.6 F145.1 11,16
Plateaux 490.6 1.294.5 1.413.9 1.515.1 4822 5.190.3 50,65
Centrale 388.7 §527.5 50.6 4966.8 9.42
Kara 4949 998.5 5.6 |.499 14.61
Savanes RIL 1.039.8 30 4 1,452/ .16
Total 1.971.6 4.607.1 1.413.9 1.515.1 7524 10.260,1 100

% 19 .22 +H 90 7.3 100,00

13 .78 14,77
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Tablcau 16. Evolution de Terme de PEchange Entre les Produits Agricoles et les Engrais

Annces Prix aux Producteurs des Principales Prix de I'Engrais R.C. V.
Cultures (FCFA/Kg) (FCFA/Kkg) Rapport Valeur/Coiit
Riz Pour Pour Riz
Coton Mais Sorgho Paddy Coton Vivriers Coton Mais Sorgho Paddy
1977 60 79.3 73.4 67 15 15 6.4 16,9 7.8 14,3
1978 o0 KRIC) 45 55 15 13 7.2 7.5 4.8 1.7
1979 o) 37.2 46.4 57.4 15 15 8 7.9 4.9 12,2
1980 o) 684 68 61.0 1S 15 8.8 4.6 7.2 13.4
1981 65 9s.§ LR 86.7 45 is + 8.7 KIS 7.9
1982 65 99.8 97.3 98,5 45 15 4 9.1 +.4 9
19823 75 104 NN Lo 6l 40 KR 8.3 4.4 8.8
1984 ) 75 89 Y7 100 50 2.5 4.8 28 6,2
1985 105 50 59 62 100 50 2.9 32 1.9 4
1986 105 73 76 80 100 65 29 16 1.9 19
1987 105 69 63 75 100 65 2.9 KIS 1.5 37
N.B. : Prix Moyen Annuel i la Production en FCFA/RG pour les vivriers. Prix d’Achat aux producteurs fixé par 1'Etat pour le coton,
Planning Du Circuit Des Intrants
Janvier  Fevrier  Liars Avril Mai  Juin  Juillet Aout Septembre  Octobre  Novemtie  Decembr

Centrelisation des besoins des organisiaes par

I -
SEMP

Vérification, contréle par SEMP ; établissement du cahier des
2 .

Charges
3 Appel d’offre—Adjudication — Commande
4 Arrivée des intrants au Port de Lomé et Transport vers I'extérieur (régions)
5 Distribution dans les zones
6 (Récupération des fonds)
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La Politique Des Engrais en Zambie

Kabcta Muleya

Résumé

La consommation d’cngrais en Zambic a
considérablement augmenté au cours de la période 1977-
1987, mais la production localc reste limitée. Le pays
poss¢dc unc usinc d’azote qui a été misc en service en
1970. La plupart des produits [ertilisants sont importés.

Les agricultcurs zambicns emploient principalement
les engrais composés qui incluent (1) les composés azotés
4 basc d’ammoniaque, (2) les composés a base de phos-
phore, (3) ct les composés a base de potassium, ct (4) le
soulre cn tant que sulfatc cn association avec d’autres
charges.

La production d’azote a I'échelle industriclic a com-
mencé cn Zambie en 1981, ct s’cst centrée sur des
mélanges NPK avee du soufre. L'usine produit également
Pacide sulfurique, le sulfatc d’ammonium, ct
Pammoniaque. Les trois dépdts de phosphate de
Chilembwe, Nkombwa, ct Kaluwe combinés ont dcs
réserves de 23 000 millions de tonnes. La prévision de la
demande d’cngrais ¢z Zambic pose (rois grands
problémes:

1. Un intervalle de dix-huit a vingt mois s’écoule
habitucllement cntre le moment o commence
Popération ct cclui de P'utilisation de I'engrais.

2. Le manque de données fiables sur les stocks locaux.

3. L’absence de procédure d’actualisation des prévisions
A 'approche des encheres.

Les principaux probleémes liés 3 lachat des engrais
sont les suivants:

1. Plusicurs mois =t nécessaires pour mener 3 ternie
les opérations d’achat.

2. Les devises sont limitées, ci lautorisation pour les
dépenses en devises arrive tardivement.

3. Cette procédure [astidicuse compromet la régularité
des importations ct de la distribution.

4. Des moyens de transport nc sont pas toujours dis-
ponibles au port.

5. Le National Planning and Corntingency Committee ne
sc¢ réunit pas régulicrement pour planifier les achats
d’engrais.

Unc fois les cngrais achetés, surgit le perpétucl
probléme de pertes. Par conséquent, les moyens de
manulcntion et de transport doivent étre améliorés. Les
lacteurs qui freinent la distribution des cngrais sont les
suivants:

1. La lente circulation des produits 2 Pintéricur du
systéme coopératif.

2. Le manque dc formation des agents chargés de la
vente des engrais,

3. L’abscence de motivation de la part des coopératives
pour acheter ct livrer les engrais suffisamment tot au
début de la campagne.

La politique des prix en vigueur fondée sur le systéme
de subvention ct d’uniformisation des prix a ccpendant
favoris¢ unc utilisation accruc des engrais.
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Fertilizer Policy in Zambia

Kabeta Mulcya

Introduction

Geography

Zambia occupics a tropical high platcau between cight
and eightecn degrecs south latitude in Central Africa.
Most of the land lies at an altitude of 915 to 1,500 m.

Mantled with thickly accumulated debris and mostly
covered with sccond.ry woodland of stunted, mixed
deciduous and evergreen trees, the surface represents ages
of gradation interspersed with periods of uplift accom-
panicd by warping. Widc shallow basins with lakes,
swamps, and grassy plains and isolated hills and ridges
brcak the monotony. In the west, unconsolidated Kalahari
sands were dcposited by wind in great depth. Certain
arcas also developed as part of the Rift Valley system.

Climate

The climate of Zambia is modificd by the altitude and
docs not present cxtremes. Except in low-lying valleys,
Zambia’s climate is temperate and mild. The mean sum-
mer temperature is 22°C, and the mean winter tempera-
ture is 20°C. There arc three distinct scasons: cool and dry
from May to August, hot and dry from Scptember to
October, and rainy from November to April.

In the Zambezi Valley, less than 250 mm of rainfall a
.-ar is not uncommon, but most of the platcau reccives
about 750-1,000 mm of rain. The ma:r influences on the
weatber are the intertropical Convergence Zone and the
Antarctic airflow across the south of the African
contincnt,

Soils

In Zambia, six soil groups have bzen identified. The six
broad categorics of soils can be distinguished on the basis
of soil suitability fertilizer-soil conversion ratios and
weather as applicd to rainfr.d maize crops.

High Potential Areas-This category includes the r:d-
dish clays found in the Kabwe-Mumbwa-Mazabuka-
Chongwe-Pctauke arcas, and constraints arc nonecxistent
to slight. These soils arc productive on a sustained basis
and arc responsive to inputs such as feriilizer. Limitations
may include slippery topsoils and occasional droughts.

Also included are clay soils, with sandy topsoils, oc-
cupying large arcas in Southcrn, Eastern and Central
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Provinces. Use of inputs such as fertilizer is less efficient
than in the above soils. In the long run, these soils need
more careful management and liming practices as
nutricnts arc leached. The main constraini is lack of ade-
quate moisturc in most scasons, but sunshinc is not
restrictive.

Medium Potential Areas—This arza includes the acid
arable soils of Northern, Luapula, North-Western, and
Copperbelt Provinces occurring within the high rainfall
zonc. The fertility status of these loam and clay soils is
very low; for a crop, such as maize, to be as productive in
these arcas as in the kigh potential arcas, more fertilizer
and lime arc requircd. Sunshine may be restriciive during
the growing period.

Low Potential Areas-Thesc soils have severe to very
scvere constraints. Sand soiis found in Western Province
arc rather infertile. They have a very low nutrient rcten-
tion capacity and arc subjcct to severe drought stress. Fer-
tilizer usc may be uncconomical to adapted crops, but use
of organic manures is probably cheaper.

The dricr and hotter valleys (Luangwa and Gwembc)
have a wide varicty of soil types. Constraints include lack
of adcquate soil moisture, alkalinity, and crosion. Frost
may be another problem.

Unsuitable Areas-Floodplain soils occurring along
the Zambezi, Chambeshi, and Bangwelu arcas can be
rclatively fertile but arc often very acid. In farming sys-
tems involving grassland pasture and paddy rice, nitrogen
fertilizers arc very important.

Land Use
Of the approximatcly 9 million ha of arable Jand, only
1.4 million ha is being cultivated.

At Indcpendence in 1964, Zambia inherited a dualistic
cconomy that was hcavily dependent on the mining in-
dustry. There existed, on the one hand, a small but highly
mcchanized and cfficicnt agricultural sector, characterized
by large-scalc commercial farmers, and, on the other
hand, a pool of small-scale farmers who were largely
ncglected in terms of rescarch and cextension efforts by the
centrally controlled organizations. Practically all commer-
cial farms are situated in arcas with good infrastructure
facilitics such as railway and class I roads.



Fertilizer Supply ai«d Distribution,
Issues, and Constraints

General Considerations

A number of factors influence the performance of
agriculture in a country. It is sclf-evident that agricultural
performance is closcly connccted wiih the quality of land.
Good-quality land cnsures high yicld per land enit.
Zambia has vast good quality land. Ato, biological,
chemical, technical, and sociological factors do influence
the performance of agriculture. The introduction of high-
yiclding varictics of sced, application of fertilizers in right
quantitics, and proper preparation of land, among many
other factors, will determine the yicld to be obtained per
unit of land arca.

Before the 1950s, the use of all forms of inorganic fer-
tilizers was uncommon in Zambia. Good land husbandry
and conscrvation practices were mainly being encouraged
during this period. In the 1950s, chemical (inorganic) fer-
tilizers were introduced in the country. A number of
cxperiments on experiment stations have confirmed that
chemical fertilizers arc important in increasing crop yiclds.
As a result of this confirmation, the usc of organic fer-
tilizers has dramatically declined over the years as farmers
adoptcd the usc of imported chemical fertilizers.

Fertilizer Imports
In Zambia, fertilizer consumption has incrcased
-substantially in accordance with its increcased role in
agricultural production. Appendix A shows total fertilizer
consumption between 1977 and 1987.

The quantity of locally produced fertilizer constitutes a
small proportion of the tetal quantitics required in the
couiiry. Thus, a sizabic quantity of the fertilizer consume.d
is imported annually. As is the case with some food grains,
Zambia also reccives aid in the form of fertilizer. Impor-
tant fertilizer aid donors in recent years have been the
Netherlands, Norway, Japan, Italy, and Austria. Appendiv
B shows fertilizer imports.

Local Production

Zambia has only onc fertilizer product-on plant,
Nitrogen Chemicals of Zambia (NCZ), which is state
owncd and operated. The plant was built in 1969 but com-
missioncd in 1970 to produce initially ammonium nitratc
(AN), principally for thc manufacturc of ccplosives for usc
in thc mining and civil engincering industrics. Currently,
ammonium sulfate (AS) is a raw malerial in the manufac-
turing of NPK compound fertilizers. Appendix C shows
production levels for NCZ between the 1977 and 1987
period. The contribution of NCZ (o total national fertil-
izer supply has incrcased from 15% in 1977 to 18% in
1987.
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Type ~f Fertilizers Used in Zambia
Zam'*an farmers usc compound fe: tilizer mainly, The
major fertilizer compounds used are as folizws:

1. Nitrogen coapounds, which are ammoniz bzsed.

2. Phosphorus compounds, whose main component is
phosphate.

3. Polassium con:pounds, whose main component is

potash.

4. Sulfur, which is normally a sulfatc in association with
other carriers.

The percentage nutrient compositior. of the most
important fertilizer compounds is shown in Tabl: 1.

Tablc 1. Percentag: Nutrient Composition of Fertilizer

Mixtures
Mixture N P20s | £10) S
C 6 18 12 10
\Y 4 18 15 10
R 20 20 e 10
X 20 10 5 10
D 10 20 10 10
AS 21 - - 24
Urca 46 - -
AN 34 - - -

NCZ began commerecial-scalc production of conpound
fe-uilizers in April 1981, The NCZ plant is capable of
prodrcing all the compound fertilizers used ir Zainbia. It
i1 focusing production on compounds R, X, C, and D,
which represent most of the country’s con: jound fertilizer
requircments. They are also the products containing the
lowest proportion of imported componcnts. NTZ
produces AN, sulfuric acid, AS, and ammonia.

Ammonia-bascd [ertilizees are r-oducea at NCZ using
local coal from the M.umba deposit. Surveys have revealed
a number of phosphate reck deposits in the country.
These are located at Chileiabwe, Nkcmbwa Hill, and
Kaluwe. The estimated reserves at the three locations
combincd stand at 23,000 million tonnes. The deposits at
Kaluwe arc low grade with a P20s content of 2.5%-5.5%.
The Nkombwa Hill deposit is average grade v.i.n an 8%
P20s content. For Chilembwe deposit, the P20s content
varics from 8% to 23% with an averag value £ 12%.


http:product.on

Fertilizer Marketing

Fertilizer procurcment, in its widest scnse, cntails
sclecting the fertilizers suitable for farmers, determining
the quantity of fertilizers that will be required (demand
forccasting) and the source of supply (locally manufac-
turcd versus imported), and ordering fertilizers for
delivery to the distribution system.

Fertilizer Sclection

In Zambia product sclection is largely predetermined
by rescarch recommendations carried out at the Mount
Makulu Rescarch Station. There are gencrally five com-
pound fertilizers for basal application, with the most
popular being compound "D" (N-P-K- of 10-20-10), "R"
(20-20-0), and "X" (20-10-5). There arc also two com-
pounds that contain boron (“C" and "V") for usc on
tobacco. All compounds recommended for basal applica-
tion contain 10% sulfur. Two straight mitroger products,
namely, urca and AN, arc used for topdressing. Fertilizer
products arc normally packed in 50-kg (nct) woven,
ultraviolct-resistant polypropylene bags.

Demand Forecasting

The process of determining how much of cach type of
fertilizer will be required, and where, is important because
these decisions will have a large bearing on whether
appropriate fertilizers will be available to farmers when
they nced them. Demand forccasting in Zambia is hicrar-
chical. Dcciding how much fertilizer will be required
begins at the loca! cooperative socicty level. At this level,
the socicty and the local extension employees meet to
dctermine the level of fertilizer sales and the quantity of
cach type of fertilizer required. The socicty employce docs
not normally have information rclated to production yicld
and marketing figurcs for farmers. The fertilizer figures to
be arrived at arc based on the cstimates of the extension
workers.

From the coopcerative socictics, fertilizer estimates are
submitted to the distiict union for consolidation and
cvaluation. After consolidation and cvaluation by the dis-
trict agricultural and cooperative officers, all consolidated
district requests are passed on to the provincial National
Agricultural Marketing Board (NAMBOARD) office.
The provincial cxtension and union officials and the
NAMBOARD Manager meet and agree upon the
volumes and tvpes of fertilizers to be ordered for the
province as a whuoie. The agreed-upon figure is then sub-
mitted to NAMBOARD Hcadquarters. At the Head-
quarters, the stalf members evaluate the requests for both
the types and volume of fertilizers.

In Zambia, there is a National Fertilizer Committce,
which has a final say in accepting or rcjecting the
rcquested provincial quantitics and types of fertilizers
submitted.
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It can be argucd that the process of fertilizer sclection
and forccasting has a number of shortcomings.

First, the length of time between the beginning of the
forccasting process and when the fertilizers are used is 1!
to 20 months, a very long-range forecast.

Second, the lack of sulid data at the local socicty depo
level represents a problem in putting together an accurat
forecast that mects the nceds of the farmers. Estimate:
must be madc on the basis of the best guess of the depo
official and the local extension personnel.

Third, there is no procedure for updating the forccas
as the time for tendering fertilizer approaches. Only onc
forccast is made, and no attempt is made to update it a
the grass-roots level once it is passed to the districi
cooperative union,

Fertilizer Procurement

Alfter the demand forccast has been completed, the
process of fertilizer procurement starts. The institutions in
Zambia that play a role in the procurement of fertilizers
arc NAMBOARD, (hec Bank of Zambia, thc Central
Supply and Tender Board, the National Contingence
Committce, and a number of transpoiters,

Because fertilizer has to be imported, it is NAM-
BOARD that rcquests bids for the supply of the com-
moditics by forcign companics. Once bids have been
reccived, NAMBOARD opens and ranks them in accor-
dancc with their price and terms. The ranked bids arc sub-
mitted to the Central Supply and Tender Board for
approval. When bid approval is reccived, NAMBOARD
applics to thc Bank of Zambia (Forcign Exchange
Management Committee [FEMAC]) for forcign exchange
authorization for the tender. Normally, this process takes
a long time. When authorization is grantcd, NAM-
BOARD contacts the National Contingence and Planning
Cummittce to determine how much fertilizer has to be
transported by rail and by trucks. The order is then placed
with the supplier. After the supplier receives the order,
NAMBOARD is informed when shipment has been made
from the exporting country. NAMBOARD hires a freight
forwarder to handic the fertilizer once it is at the ports,

Expcricnce has shown that the existing fertilizer
procurement process has a number of flaws, including the
following constraints:

1. It rcquircs many months for the process to be
completed.

2. There is limited foreign exchange for purchase of fer-
tilizer, and forcign exchange authorization comes latc
in the procurement process.



3. The numerous steps in the procurcment process
hinde: timely importation and distribution of
fertilizers.

4. Transport at the ports is not always available when
nceded.

5. Meetings of the National Contingency and Planning
Committee are not regularly held, and thus there are
delays in fertilizer procurement.

In crop production, fertilizer deliveries must conform
to the biological cycle for timely fertilizer application. Any
delays arc costly. The delay in fertilizer procurcment is
attributed to the complexity of the system for procurcment
of fertilizer.. NAMBOARD is thc main actor in the
procurcment process, but prompt action by this organiza-
tion is inhibited by the large number of clcarance meet-
ings and authorizations that must be cxccuted before the
order for fertilizers is placed.

Surely the complex inter-institutional rclationships, of
which the fertilizer supply and marketing system consists,
have impeded and made difficult timely and accurate
decisions so vital to the ecfficient operations of the
procurement process. There is nced for an organizaiion
structured solely to manage the procurement of fertilizers.
To be effective and efficient, fertilizer sclection and
management of the delivery system must be executed and
controlled in a unified manner from the source of supply
to the farm gate.

Physical Distribution of Fertilizer Within Zambia

Once fertilizer is clcared at the port, the organizations
that are responsible for ensuring that this commodity
rcaches the farmer are NAMBOARD and the various
provincial cooperative unions,

Title to fertilizer is normally held by NAMBOARD
until it is purchased by the coopcrative unions. Coopera-
tive unions own the fertilizer as it moves through their dis-
trict and rural depots for sale to the farmers.

The ports of entry for fertilizers in Zambia are Beira,
Dar-cs-Salaam, and, until recently, East London, whose
services are no longer used. When fertilizer is cleared, it
moves by rail or road.

From Dar-cs-Salaam, some of the fertilizer is directly
moved to NAMBOARD regional warchouses. Some of
the fertilizer is transported by rail directly to a line of rail
depots owned by cooperative marketing unions in Central
and Northern Provinces. Fertilizer not moved dircctly as
above is transported to Lusaka Central Depot owned by
NAMBOARD. It is from this point that the fertilizer is
moved to NMAMBOARD’s warchouses in Copperbelt,
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North-Western, Western, Luapula Eastern, and Southern
Provinces. The product is purchased by cooperative
unions from regional NAMBOARD warchouscs. The
cooperative union in cach province then moves the fertil-
izer to district depots where it is stored in preparation for
transportation to the local rural depots and/or tcmporary
sales centers where it is sold to farmers,

Some of the fertilizer from Beira is dropped at the
NAMBOARD regional depot at Chipata and along the
way to Lusaka at the Eastern Province cooperative union
depots at Katete, Sinda, and Pctauke. From Lusaka, the
fertilizer is dispatched to other parts of the country where
it is storud at NAMBOARD depots for salc to cooperative
unions. Most of the fertilizer dispatches to the provinces
from the Lusaka main depot are based on orders made by
regional depots. The orders arc based on the forccasted
volume rcquirements from the various districts.

As stated carlier, feitilizer used in Zambia is packaged
in 50-kg lincd plastic pocket bags. The distribution path
through which the 50-kg bags pass results in a large num-
ber of handlings. Studics have shown that most pockets
will be picked up, carricd, and sct dowr scveral times
before they are opened for use by the farmer. The mul-
tiple handlings put stress on the packaging material and
may causc damage before the bags reach the final uscr.
The chances of damage arc increascd when it is necessary
to handle every bag at cach point in the physical distribu-
tion nctwork. The fertilizer is hand-moved more than 20
times from the exporter’s warchousc operations at the for-
cign port to the farmer’s ficld in the country.

The number of times the fertilizer is hand-nmioved con-
tributes siguificantly to fertilizer losses and the financial
cost of thosc losses in the distribution nctwork. It is esti-
malcd that there are fertilizer losses up to 20% from the
original volumc ordered. This shows that there is need to
rc-cxamine the present handling, storage, packaging, and
transportation systems for fertilizers. Whatever fertilizer is
lost represents loss of valuable and scarce foreign
cxchange.

In order to reduce fertilizer losses caused by several
handlings whilc the product is ix transit to the farmer, a
number of measures can be instituted:

1. Declay bagging of the product until it has been move
further into the marketing system.

2. Reduce the number of fertilizer handling points so that
the product can be handled fewer times than is
presently the case.

3. Reduce damage by changing the handling technigues
used in warchouses.



It is clear that dclaying bagging will call for morc
equipment and trained personncl. As for shortening the
distribution channei, more cfforts should be made to
transport fertilizer directly to regional NAMBOARD and
Cooperative district depots where practicable. Current
ways of storing fertilizer arc likely to cause damage to fer-
tilizers. NAMBOARD keeps large quantitics of icrtilizer
during the months before ptanting. Fertiuzers are stacked
too high, thereby causing compression of the bags at the
bottom part of the stack. Also, the principle of "first in
first out" is not applicd when fertilizer is marketed.

Transportation of fertilizer within the country is
another constraint. Fertilizer is moved (o district depots
from NAMBOARD provinciz] warchouses. Normally, this
exercisc is characterized by poor timing in the delivery of
the product, which causes dclays to the farmer in obtain-
ing his ferilizer. Many cooperative unions do not pur-
chasc the fertilizer in advance so that it can be transported
to the 1ural depots at the time maize is purchased and
hauled out. This is a result of inadcquate funds by
cooperative unions and the lack of sufficient storage
facilitics at the rural depots. The cost of transporting fer-
tilizer could be significantly reduced if fertilizer could be
moved to ihe rural depots at a time when trucks are dis-
patched to collect maize. There is need for effective
coordination between NAMBOARD and provincial
cooperatives so that fertilizer is moved to rural depots at
the carliest possible opportunity.

There are a numbcr of factors that hinder the timely
dispatch of fertilizers from NAMBOARD provincial
depots to the rural depots:

1. Farmers’ requircments do not trigger the flow of fer-
tilizer through the cooperative system. The fertilizer
moves at the order of the provincial cooperaiive
unions.

2. Sales personnel at the rural depots have limited
knowledge in placing orders for the fertilizer.

3. Cooperatives are not given adequate incentives to buy
and move fertilizer from NAMBOARD depots carlier
in the scason.

Prescntly, the procurement and wholesale activitics of
fertilizer are disjointed. NAMBOARD docs the fertilizer
procurcment, whereas cooperatives do the wholesaling,
The two activitics are not guided by accurate information
from the users of the fertiiizer, the farmer. There is need
for information to flow smootaly becween WNAMBOARD
and the farmers; unfertunately, the cooperative unions do
not provide the needed link between NAMBOARD and
the producers.
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Fertilizer Response, Pricing, and Credit

Fertilizer Response

In Zambia, four catcgorics of farmers arc recognized:
traditional, improved small-scalc, niedium-scale, and com-
mercial large-scale farmers, These farmers differ from
one another in management practices. Management levels
play an important rolc in determining the level of yield
response to fertilizer application.

As pointed out carlier, the soils of Zambia differ in
terms of fertility; soils arc divided into sand, sandy loam,
and sand clays. The soil type affects productivity as well as
the rate of fertilizer application per unit of arca.

Small-scale farmers produce morc than 70% of the
maize produced in the country. According to the present
records, maize accounts for virtually 90% of fertilizer usc.
The small-scale farmers use almost all purchased fertilize
on maize, and the commercial farmers use 80%. Appendix
E shows fertilizer consumption by province.

Crop responsc to incrcasing rates of application of
cach individual nutrient or in combination on a farmer’s
ficld form the basis of farm planning. Advisory Sheets
containing fertilizer reccommendations are published by
the Rescarch Branch of the Department of Agriculture.
The recommendations consider three levels of soil fertility
(low, medium, and high) for nitrogen, phosphate, and
potash. Varictics, sceding rate, plant population, time of
planting, and cxpccted yicld arc considered on the sliects.
The nutricnt requirements for cach fertility status and the
fertilizer application rates are given in Tablc 2 and Table 3
for maizc and irrigatcd wheat, respectively (sec Table 1
for percentage nutricnt composition).

Table 2. Maize Nutrient Requirement

Fertility
Stlatus N P20s K:0 S
------------- (kg/ha) - -----------
Low 160-180 70-90 30-40 20
Mcdium 120-140 40-60 10-20 20
High 80-100 20-30 0 21

Apply as from 200-300 "X" or "R" plus 200-300 AN kg/ha
(o 300-400 "D" or "R" plus 200-400 urca kg/ha.

Expected response to the fertilizer rates in Tables 2
and 3 is shown in Tablc 4 for different categories of
farmers.



Table 3. Irrigated Wheat Nutrient Requirement

Fertility
Status N P20s K20 S
------------- (kg/ha) - - ---cuu----
Low 120-140 70-90 30-40 20
Medium 100-110 40-60 10-20 20
High 70-90 20-30 0 30

Apply as 250 "C" plus 250 urca kg/ha.

Tablc 4. Expected Response of Maize and Irrigated
Wheat to Recommended Fertilizer Rates

Improved
(Small
Traditional and Commercial

(No Mcdium  (Large Top
Crop _ Fertilizer)  Scale) Scale) Commercial
-------------- (kg/ha)- - -~ -emmeaaa

Maize 900 3,600 6,000 8,000

Wheat* - 2,000 4,000 6,000

a. Irrigated.

Small- and mcdium-scale farmers produce less maize
per kilogram of fertilizer compared with commercial
farmers for the fertilizer rates shown in Table 2. This is
cxplained in part by the following factors:

1. Small-scale farmers depend on oxen or hand cultiva-
tion, which requires the onsct of rains before cuitiva-
tion. Also, oxcn arc gencrally out of condition after
winter grazing and nced the first flush of grass to
regain strength for plowing,

2. As arcsult of the latc land preparation, the maize crop
is planted late, which leads to lower yiclds.

3. Small-scalc farmers do not use herbicides, and they
suffcr labor constraints during the optimum period for
weeding,

4. Inputs such as fertilizer and sced arrive late, and this
seriously affects production cfficiency.

A number of measurcs have been taken to improve
fertilizer use cfficiency in the following arcas:

1. To cncourage winter plowing where oxen are used.
This allows early planting and helps to conserve scil
moisture for carly germination,

2. To plant appropriate varietics for specific location and
planting period.

3. To cnsure timcliness of inputs such as seed and
fertilizers.

4. To improve provincial and district recommendations,
using soil analysis as a guide.

5. To encourage morc intensive production, which
reduces labor constraints for weeding,

No amount of gocd fertilization will increase crop
yiclds if soil prcparation is neglected. While some crops
could still survive under rough, cloddy conditions, the
majority will rcquire a properly prepared seedbed to give
good germination,

During the last few ycars, plant breeders have come up
with improved varicties of crops able to realize higher
yiclds than the open-pollinated ones. The hybrid varictics
arc able to usc fertilizers more cfficiently than the open-
pollinated ones. Crops that are not adapted to an arca
may not respond profitably to fertilization. Fertilization
should be timed with the growth periods requiring
nutricnts. It is no usc applying more fertilizer when the
crop docs not requirce it for its growth. Timely distribution
of fertilizer is paramount to ensuring maximum efficicncy
in usc.

Most farmers in Zambia plant their maize with the
first rains, Dclayed planting reduces crop yicld. Delayed
planting may lcad to incfficient usc of fertilizer, especially
N which interacts with watcr available during the growing
scason ¢ give maximum yicld. Additional fertilizer may
not Icad to increased yiclds when watcr is a limiting factor.

Recommended fertilizer levels assume that cnough
nutricnts arc being supplicd to cach plant for proper
growth, which avoids competition. Too few or too many
plants per hectare often limit returns from added fer-
tilizers on row crops. Conditions of lower soil fertility
should therefore carry lower plant populations than
rccommended, and vice versa for high fertilizer levels, in
order to maximize yields at cach fertilizer level.

Returns from proper fertilization and other inputs may
be minimal if diseases and pests prevail on the crop. It is,
therefore, essential to have a sound discase and pest con-
tro! systcm in place. Also, unweeded ficlds have been
shown to give little or virtually no rcturns even when fertil-
ized because of competition prevailing between crops and
weeds for the limited nutricnts,

Nonc of these practices alone will maximize the
benefits derived from fertilizer use. A package approach is



essential to maximize yiclds. In considering yield levels, it
is important to take into account the 10le of light in plant
growth. Lack of light during the vegetation period affects
yields. Heavy cloud cover for weeks during the rainy
scason prevents high levels of assimilation. In Zambia,
snaall-scale farmers hardly apply herbicides and pesticides;
this aficets productivity per urit of arca.

Fertilizer Pricing Policy

in Zambia, the ebjectives of fertilizer pricing policy
have been to increase fertilizer use by all farmers, espe-
ciafly small-scaic producers, in order to stimulate
increased food production. To achicve these objectives,
two instrunients have generally been used:

1. Subsidics.
2. Pan-territorial pricing systems,

The pricc subsidics take two forms. There is a price
diffcrential subsidy to reimburse NAMBOARD and its
agents for retailing fertilizer at a price lower than the
average of the imported and locally produced product.
Alse, there is a handling and transportation subsidy paid
becanse of the policy of uniform pricing. (See Appendix
D.) Thus, the farmers purchase fertilizer at a nricc which
reflects acither the total cost of production and procure-
ment nor the total cost of transportation and handling,
Under a pan-territorial pricing system, the price of fer-
tilizer is uniform throughout the country.

Fertilizer subsidization and the pan-territorial pricing
system have helped the Government achieve the objective
of increasing fertilizer use. However, the current pricing
system is characterized by a number of constraints. The
first constraint is the ncgative impact the uniform pricing
has in providing an incentive to move the fertilizer cffi-
ciently and cifectively through the distribution system.
Priccs should be structured in a manner that provides
incentives to marketing and supply organizatiors to move
fertilizer cfficicntly through the system in a timely way.

Under the present arrangements, unions minimize
costs by delaying purchasc and movement of fertilizer
until the latest possible time. This approach reduccs
inventory, maintenance of storage facilitics, and accept-
anec of financial responsibility for the products. The
restitution payment by the Government will be the same,
no matter when the cooperative unions move the fertilizer.
There should be a price differential taking into account
the storage cost so that fertilizer would cost more for late
purchases and less for early oncs. This would definitely
cncourage the moverent of fertilizer in a timely fashion,
and the carly arrival of fertilizers at the farm gatc would
be very rewarding in tcrms of incrcased yiclds, The
preseat arrangement forces the movement of fertilizer at a
non-optimal time.
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The second constraint of artificially depressing fertil-
izer price throughout the country has resuited in a ten-
dency to encourage the liberal usc of fertilizers
throughout the country. This approach is good where
agronomic cor-aitions are similar, This is not the case in
Zambia, which me:ns that a high degree of fertilizer effi-
cicncy is not obtained at the national level.

The subsidics have put a substantial financial burdea
on the Government budget. Therefore, they have been
gradually reduced with measures introduced by the
Government,

dertilizer Credit

In Zambia, credit to farmers is provided by both
private and public institutions. Two private scctor banks,
Barclays and Standard, arc active in the ficld of agricul-
tural credit, and their business is with both commercial
and small-scalc farmers. Part of this credit is given for fer-
tilizer purchases. Production credit is given for fertilizer
purchases. Production credit is given on a 12-month term
with interest up to 20%/ycar. There is a state commercial
bank, thc Zambia National Commercial Bank, which
cxtends credit to farmers of all categorics.

After the dissolution of the Agricultural Finance Com-
pany (AFC), thc Lima Bank was established in 1986/87.
This is a parastatal agency whose responsibility is to
cxtend credit to farmers. Annual disbursement stands at
K150 million. It is too carly to cvaluate the performance
of this bank.

There are also credit cooperative organizations in cxis-
tencc in Zambia. In 1979/80 tkey cxtcnded credit of
K65,088,000 to agriculture. In 1983/84, credit to agricul-
turc increased to K154,870,000.

Organic Fertilizers and Lime

Over the past ycars, dramatic increascs have taken
place in fertilizer consumption. in order to bring about
this increase, subsidics had to be paid to make fertilizer
atfordable by as many farmers as possibic, particularly the
small-scale oncs. In general, areas of production are
remolce in Zambia, and thus costs of transporting fertil-
izers and farm products are a major constraint. Thereicre,
other alternatives (o inorganic fertilizers necd to be
considered.

Green Manures

The practice of green manure has viriually disappcared
from all farming systcms as being unecoromic in spite of
the fact that farmers appreciate the benefits.

For most farmers, to prepare land and purchase sced
only to plow under in March/April for the following
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November/December planting is unattractive. It is argued
in some cycles that average crop production would be
lower because no crops weuld be produced in the season
of greea manure. Unless the number of farmers has
increased, or a larger arca is cultivated, there would be a
shortfall in produetion.

Green manures form part of a low-input biological
approach to farm productivity. However, such low-input
biological systems can be as economically viable as high-
input systems because capital investments are much
reduced. They are gencrally lower in productivity than the
high-input systems but still significantly highcr than tradi-
tional systcias, and they can be more permanent.

Crop Rotations

Rotations involving cash crop legumes are an
cconoimic alternative to grezn manuring, Groundnuts arc
a casc in point, as arc soybcans Soybeans arc grown by
botii small-scale and large-scale farmers in Zambia.

Intercropping

This practicc is being cncouraged becausc trials have
shown an incrcase in productivity per unit arcz and a
greater degree of insurance to farmers 2gainst drought,
pests, aad discases. Examples of intercropping arc maize
with beans and cowpeas with sorghuus;, ctc.

Animal Manure

The beneiicial cffects of using animal manures have
bern well demonstrated in Zambia. This is also accupted
by the farmers. Whese animals graze crop residucs, the
manurce is automatically rcturned to the ficlds, thus
enhancing soil fertility. Tn Zambia, large animal herds arc
found only in Southern, Central, and Western Provinces.
Hewever, farmers arc neglecting deposits of kraal manure
mostly in favor of inorganic fertilizers. The aim should bhe
to rcduce overdependence on agrochemical farming
because a high-input, fertitizer-based technology involves
expensive imports of fertilizer products.

Agricultnral Lime

Survsys have identified local deposits of limestore in
most parts of the country. These dcposits have not been
exploited, and consequently there is virtually no lime avail-
atle in rural arcas for small-scale farmers. Also, a large
and unsatisficd demand cxists in the commercial agricul-
tural scctor. Large arcas of Zambia have naturallv acidic
soils in the virgin state, and cven those more fertile soils
become cidic with more intensive crop production,

The rainfall does affect the degree of deveiopment of
Zambian soils, In the northern and north-westerr: regions
of Zambia where the rainfall approaches 50 inches per
year, the soils are strongly lcached, have a low basc
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saturation, are strongly acid, and have a clay fraction con-
sisting of kaolinite,

As with fertilizer, the Dcpartment of Agriculture has
cstablished recommendation rates for lime applications
for cach soil texture per crop. For maize and irrigated
wheat lime applications are recommended as shown in
Table 5.

Table 5. Recommendations for Application of Lime to
Mhaize and Irrigi.ted Wheat

Maintenance

Lime
Soil Texture Critical pH Requircments
(kg/ha)

Maize

Sands 44 500-1,000
Sandy loams 4.6 1,000-1,500
Sandy clays 48 1,500-2,000
Irrigated Wheat

Sands 46 500-1,000
Sandy loams 48 1,000-1,500
Sandy clavs 5.0 1,500-2,000

The chemical composition of soils reveals a wide varia-
tion in the neced for application of agricultural limc. By
renewing or improving the soils of Zambia, the application
of lime is a micasurc to conserve natural resources. Soil
acidity caused by ferulizer application restricts crop yiclds.
The availability of lime at the farmer level is a most press-
ing fertilizer problem.

Agricultural Extension and Research

Zambia maintains a number of stations from which
cxtension workers operate. There is onc extension worker
for cach 500-600 farm units. There are also a number of
rescarch stations at both regional and district levels, Apart
from cxtension workers under the Department of Agricul-
ture, there are some who operate under the direct control
of specialized organizations such as the National Tobacco
Company of Zambia and the Lint Company of Zambia.

It is rccognized that fertilizer usc increases crop
production. To cnsure cfficient nutricnt use, lertilizer usc
rccommendations should be required to comply with local
soil and crop conditions. Through research, crop response
curves can be obtained for the many soil conditions and all
levels of farm management now recognized in Zambia.



Research personnel arc organized in segments/teams.
In particular, there are Specialist Research Teams. There
is the soil Chemistry, Physics, and Microbiology Team and
the Soil Productivity Research Program. The research
program in soil chemistry has examined the micronutricat
status of some Zambian soils and the associated
micronutrient deficiencies in crops. Overall, these
rescarch studies arc somehow remote from the current
rcalitics of smallholder farming as they assume that thers
arc not more pressing issues that require attention, ¢ g,
soil conservation.

In Zambia, the current level of training of extension
workers and those operating within the fertilizer market-
ing system leaves much to be desired. To remedy this
situation, the “National Lirna Fertilizer Program” has becn
instituted. The program is designed to improve extension’s
delivery of information about fertilizer to small-scale
farmers. It also provides a database of fertilizer usc by
small-scale farmers.

So far, fertilizer markcting organizations do not play a
role in any fertilizer cducational efforts with farmers. Fer-
tilizer marketing organizations should sponsor demonstra-
tions, ficld days, and farmer meectings. A substarntial
amount of fertilizer is being wasted. There is need for
improved marketing management skilis. There should be
on-the-job training for all extcnsion workers and fertilizer
marketing organizations on fertilizer inventory manage-
ment, warchousing, and handling. It is hoped that these
mecasures will lead to the provision of fertilizers in
rcquired quantities and in a timely fashion to the farmers.
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Appendix A. Fertilizer Consumption by Type for the Last 10 Years®

Commodity 1978 1979 1980 1981 1982 1983 1934 1985 1986 1987
--------------------------------- (loNDES) = =« = m s e e e
Compound
A 480 150 58 4 18 6 6 - 34 .
C (6-18-12) 6,000 4,300 5,400 6,900 4,2G0 2,300 2,500 5,000 3,300 6,800
V (4-18-15) 3,600 1,360 1,600 2,300 1,400 750 1,300 1,200 680 2,000
R (20-20-0) 17,000 26,500 39,000 42,000 32,000 17,000 19,000 22,000 13,500 22,000
X (20-10-5) 20,000 20,000 36,000 30,000 38,000 29,000 34,000 27,000 38,000 49,000
D (10-20--11) 30,000 28,000 29,000 36,000 33,000 43,000 22,000 53,000 42,000 64,000
12-24-12 - - - - - - 723 214 47 -
Nitrogencus
AN 20,000 18,000 24,000 26,000 21,000 16,000 12,000 9,000 7,000 18,000
SA 2,000 900 1,000 2,000 2,000 300 100 1,009 60 1
Urca 28,000 42,000 57,000 65000 59,000 53,000 44,000 76,000 79,000 72,000
N/S 600 150 170 300 30 21 17 69 33 50
CAN - - - - - - 2,000 5,000 1,000 7,000
Phosphatc
SSp 300 140 500 300 100 150 130 150 400 150
TSP 1,600 1,600 2,000 2,000 600 700 300 800 1,500 620
Potash
P/S 60 60 80 200 60 60 200 80 7 7
P/C 90 150 150 200 40 100 50 60 2 14
Mixcd TSP and SSP - - - 12 9% 600 8 150 - -
Lime mixture - - - - - - 440 125 9 100
Gypsum and other 470 2,000 200 7,000 7,600 2,000 6,000 6,000 3,000 3,500
Totals 130,200 145250 196,158 220,216 198,538 164,987 144,768 211,848 189,572 245,222

a. Figures are rounded.

Source: National Agricultural Marketing Board Reports, 1988,
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Ayppendix B. Fertilizer Imports From 1977 to 1987°

1977 1978 1979 J980 1981  1)82 1983 1984 1985 1986 1987
-------------------------------- (’000 tonnEs)- -~ = == === e me e e e e e e
Imports-Commercial

P/S - 28 - - - - - - - - 8

C (6-18-12) 10 3 - 5 6 7 3 - - - 6

V (4-18-15) 3 - - - - 2 3 - - - 2

R (20-20-0) 29 11.5 - - 30 30 - - - 12 -

X (20-10-5) - - - - 29 30 - - - - 13

D (10-20-10) 11 - - 21 45 60 40 74 - 24 32

Urca - - - 54 35 60 75 54 15 31

A/N - - - - - - - - - 5 28

N/S 1 i . - - - 1 . . - -

SSP - - - - - 1 1 - - - -

S/R 6 - - - - - - - - -

TSP 6 - - - - - - - - - 1
Subtotal 66 18 - 80 45 190 123 128 - 56 112
Imports-Aid

FMP - - - - - - - - - - 1

S/A - & - - - - - - - -

X 30 21 20 35 16 - - - - 24 15

R - 11 36 43 - 20 - - - -

Urca 50 73 40 13 - 10 11 42 30 49 58

CAN - - - - - - - 25 - - -

B/C 4 60 1 - - - - 2 - 10 26

c/c - - - - - - - - 4 3

vV/C - - - - - - - - - 2 10

TSP - 2 - - - - - - -

Subtotal 84 175 97 91 16 30 11 69 30 89 116
Totul 150 193 97 171 161 220 134 197 30 145 228

a. Figures are rounded.
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Appendix C. Fertilizer Production at Nitrogen Chemical of Zambia (1977-87)*

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987

--------------------------------- (000 tonnNEs)- == = = === m e e a
A/N 27 26 26 19 14 26 18 9 7 7 12
X (20-10-5) - - - - 2 - 18 50 4 22 -
R (20-20-0) - - - - 4 12 10 19 10 6 32
C (6-18-12) - - - . - - 3 - - -
TSP - - - - - - 3 1 - - -
D - - - - - - - - - 21 3
Total 27 26 26 19 20 38 52 79 21 56 47
a. Figures are rounded.
Scurce: National Agricultural Markeling Board Report, 1988.

Appendix D. Subsidies ox Fertilizer in Millions of $Z, 1980-84*

1980 1981 1982 1983 1984

Price differential 36 28 32 12 12

Handling 16 10 19 8 8

Total 52 38 51 20 20

a. Figures arc rounded.
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Appendix E. Fertilizer Sales by Province (1981-86)?

1681 1982 1983 1984 1985 1986
-------------------- (’000 tonnes) - = ===~ mmcmcconann

Zambia

Total sales 212 213 163 134 200 390
Central

Total salcs 56 52 36 35 50 94

% of national 26 24 22 26 25 24
Copperbelt

Total salcs 5 8 5 8 11 11

% of national 2 4 3 6 6 3
Eastern

Total sales 28 34 40 18 55 50

% of national 13 16 25 13 28 13
Luapula

Total sales 6 1 2 2 4 19

% of national 3 5 1 1 2 5
Lusaka

Total sales 26 34 18 12 16 34

% of national 12 16 11 9 8 9
Northern

Total salcs 15 21 Y] 18 12 438

% of national 7 10 12 13 6 12
Northwestern

Total salcs 2 2 2 1 2 2

% of national 9 9 1 7 1 S
Southern

Total sales 78 59 37 39 46 83

% of national 37 28 23 29 23 21
Western

Total salcs 2 1 2 3 4 43

% of national 9 5 1 2 2 11

a. Figures are rounded.
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L’Utilisation Des Engrais au Zimbabwe: Problémes Liés
a Achat, la Demande, et la Pelitique Des Engrais

Emmanuel Sakala

Résumé

L’agriculture joue un rdle crucial dans Péconomic du
Zimhabwe. Elle contribue pour prés de 15 pour cent au
Produit Intéricur Brut, 54 pour cent de la création totale
d’emplois, .6 pour cent des emplois dans le sceteur
structuré, ct 41 pour cent du total des exportations. Le
seetewr agricole compte 4 500 grands plantcurs occupant
i3,5 rillions d'ha, 4 millions de petits exploitants dis-
posant de 16 iilions d'ha, et 8 500 petits agriculteurs A
vocation commerciale qui cuitivent 1,5 millon  d’ha.
Charante-deux pour cent des terres agricoles sont des
bicns communautaires; 4 pour cent sont cultivées pour le
pett commerce, &t 40 pour cent sont exploilées pour la
production A grande échelle.

L'erapiot des engrais chimiques a commencé au Zim-
babwe duns fes années vingl. Vers 1926, par exemple, une
usine installéc 3 Haiare produisait déja une vaste gamme
d'cngrais composés NPK qui couvraicni les besoins de
tout le pays. Toutes les matieres premiéres 6taicnt cepen-
dant importées. Une deuxieme usine a ét¢ misce en service
en 1933, ct unc troisiénie cn 1960).

La poliiique agricole du Zimbabwe cst basée sur la
volont¢ du gouvernement de parvenir A "la croissance avee
€quité”. Cette politique découle de la nécessité de réduire
les inégalités entre la production indusiricile ¢t la produc-
tion paysannc traditionnclle.

Unc partic des cngrais phosphatés et azotés est
produite sur place; le reste est importé. Les engeais azotés
sont fabriqués localement 3 partir d’ammoniac-anhvdre
sous forme d’urée. Deux cent vingt mille tonncs de nitrate
d’ammonium (AN) sont produitcs annucllerzent par Sable
Chemical Industrics.  Zimbabwe Phosphate  industrics
produit annuclicment quarante trois millz tonncs de P.Os.
Tout le potassium utilisé st imporié.

La commecrcialisatica ¢t la distribution des cngrais
sont laissées & la cliarge de la Zimbabwe fertilizer Com-
pany and Windmill Limited. La livraison cst assurée par
Pintermiédiairc des grovpements d’achat (sociétés
primaires) et des coopératives, Le Zimbabwe compte trois
cents coopératives primaires, quitorze unions de

coopératives, et cing cents sociétés primaires.

Les prix des engrais sont fixés par le gouvernement.
Bicn que !a subvention directe ait 6té supprimée cn 1975,
des cngrais importés A bon marché, (els que l'urée, sont
souvent verdus & des prix plus élevés en vue de subven-
tionner les produits locaux qui sont plus chers, tels que le
nitrate d’ammoniuimn,

Les prix des engrais sont Gtablis sur la base des
considérations suivantes: (1) les prévisions concernant les
prix dc vente des engrais et des produits agricoles, (2) le
cot des maticres premidres et de la production, (3) les
frais généraux et les marges bénéficiaires, (4) les marges
de cominercialisation, ¢t (S) les cots de production au
nivcau dc lagricultcur. Le probléme majeur qui
caracterise ce systtme est Pannonce tardive du prix des
engrais,

Les principales contraintes liées A la commercialisation
des cngrais sont I'¢loignement des zones de culture, ct
Pinsuffisance de moyens de transport ¢t de stockage. Les
distributeurs ne disposent pas de point de vente en milicu
rural; c’est I'acheteur qur assure la circulation des engrais.
Les réscaux routiers et ferroviaiies desservent
adéquatement les fermes commerciales, mais le transport
vers le secteur des petits pavsans s’ plutot négligé.

La demande d’engrais est largement influcncée par les
prix de vente des produits agricoles. L'emploi de cet
intrant cst plus rentable sur le soja, le blé et le coton.

L'augmentation du taux d’utilisation des eograis qui a
CLE obscrvée entre 1980 ct 1984, s’explique principalement
par unc extension importante des crédits qui sont passés
de Z. 1 million & Z 16 millions au cours dc cette période.

Ii est néeessaire que le Zimbabwe adopte I'approche
de la prévision & moyen et A long terme. su licu de la
prévision annuelle.  Une période de cing ans semble
raisennable pour une politique cfficace qui s’attacherait A
développer des services de recherche, de vulgarisation ct
de crédit pour les agriculteurs,
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Fertilizer Use in Zimbabwe:

Supply, Demand, Policy, and Related Problems

Emmanuel Sakala

Introduction

Zimbabwc is a landlockzd country with a surface arca
of 39.07 million ha. It is situated in Southern Africa
between 25° and 33° cast longitude and 15° and 22° south
latitude. Since independence in 1980, the Government of
Zimbabwe has givea priority to agricultural and rural
development. This « mphasis is not misplaced in that over
70% of the country’s population of about 8 million lives in
rural arcas anc¢ derives its livelihood largely from agricul-
turc. However, in common with most other developing
countrics, Zimbabwe is faced with the twin probicm of
insufficicnt forcign cxchange and a growing demand for
imported agricultural inputs, including fertilizer. The
objective of this paper is to discuss fertilizer use in
Zimbabwe, in particular, fertiizer supply, demand, policy,
and rclated problems,

Agriculture in Zimbabwe

Agriculturc plays a crucial role in the overall cconomy
of Zimbabwe. It accounts for approximatcly 15% of gross
domestic product, provides 54% of total cmployment in
the rural scctor, provides 26% of formal sector employ-
ment, and accounts for approximately 41% of total
exports. The agricultural scctor in Zimbabwe is essentially
dualistic, comprising (1) a modern technologically
advanced scctor with about 4,500 large-scale commercial
farmers occupying some 13.5 million ha of land under
frechold title, plus farm laborers and their familics total-
ing about 1.2 million pcople anc (?) a traditional
smallhclder scctor comprising some 800,000 farm familics
totaling about 4 million pcople occupying 16 million ha of
land in the communal arcas. Land tenure in this subsector
is bascd on traditiona! rights previously allocated by the
here-‘itary chiefs but now controlled by the District Coun-
cils. There are also some 8,500 small-scale commercial
farmers on about 1.5 million ha under tenancy or frechold
title. and about 40,000 families who have now been scttled
on approximately 2 million ha of land.

Land in Zimbabwe is demarcated on the basis of five
Agro-Ecological Regions (Natural Regions). Regions 1, I,
and III have greater agricultural potential than Regions
IV and V. Table 1 shows the distribution of land within
the commercial and communal arcas by Natural Regions.
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As the table shows, 52% of commercial scctor land is in
Natural Regions 1, II, and 11, and 74% of communal land
arca is in Natural Regions IV and V. Hence, although the
two scctors have about the samc amount of land, the
quality of that land is such that the commercial scctor is
endowed with a better natural resource basc.

Table 1. Land Cla- sification by Natural Region

Land Used for Agriculture Other Land
Communz!  Small-Scale Large-Scale National
Land Commercial Commercial Forest Parks Total
........................ (Milion ha)e e e v ceeemamenenanonenann
Nat. Reg. 1 0.14 0.01 043 0.07 0.05 0.70
Nat. Reg. Il 1.27 0.25 433 0 0.01 586
Nat. Reg. 111 282 054 3.4 0.14 055 129
Nat. Reg. IV i) 052 4.03 0.6¢ 225 14.78
Nat. Reg. V 278 0.10 3.65 0.07 1.84 104
Tolal 1635 142 15.68 092 470 39.07
Percentage 42 4 40 2 12 100

Note: The resettlement of farmers on former large-scale commercial lan1 has since
resulied in a slight decline in the tand used by large-scale farmers for agricultural
purposes.

Agricultural Policy

Agricultural policy in Zimbabwe is based on tlhic
Government’s desire to achicve "growth with equity.” This
policy is inspired by the nced to remove the disparitics
between large-scale commercial production and tradi-
tional peasant production and between rural and urban
communitics,

The main objectives of agricultural policy in Zimbabwe
are, broadly speaking, to facilitate th-. achicvement of
self-sufficicncy in the availability of food and agricultural
raw matcrials on a sustainablc basis and to maximize the
contribution of agriculturc to foreign cxchange carnings,
cmployment crcation, industrial growth, and rural
development.

Fertilizer Use~ Historical Background

The use of inorganic fertilizers in Zimbabwe began in
the 1920s. By 1926, for instance, a factory in Hararc was
alrcady producing a comprchensive range of compound
fertilizers (i.c., N, P, and K) sufficient for the whole



country. All raw materials were, however, imporied. A
second facto-y was blending and packing fertilizer by 1933,
In 1950 a third factory was commissicned. By 1960 the
analysis of soils in Zimbabwc showcd that available
nutricnts had rcached a very high standard because of
optimum levels of application of inorganic nutricnts for
maximum yiclds and quality. These Jevels have changed
marginally since then,

Fertilizer Procuremeni and Supply
and Related Policies

Fertilizer materials and products arc both locally
produccd and imported. Two of the threce main fertilizer
nutricnts, i.c., nitrogen and phosphate, arc manufactured
locally. but cxisting capacitics arc insufficient to meet the
country’s full necds. Nitrogenous fertilizer needs are met
from local production based on importcd anhydrous
ammonia. The shortfall in nitrogen is imported 10 the
form of urca.

Sable Chemical Industrics, situated in the Midlands,
manufacturcs ammonium nitrate (AN). AN is produced
from nitric acid, manufactured onsite, and ammonia; two-
thirds of the ammonia is produccd onsite by the process of
clectrolysis, and the other one-third is imported. The plant
is capable of producing about 220,000 tonnes of AN annu-
ally using both locally produccd and importe 1 ammonia.

Zimbabwe Phosphatc Industrics (Zimphos), based in
Harare, manufacturcs single and dovble superphosphate,
and an associatc company is respon .. le for the mining of
rock phosphatc. Dorowa Phosphate began open-cast min-
ing in the southcast of the country and is now producing
approximatcly 140,000 tonnes of raw rock annually. The
rock is transported to Zimphos factory in Hararc. The
plant has a capacity to producc about 43,000 toniics of
P20s per year. The sulfuric and phosphatc acids used in
the manufacture of phosphate fertilizers are also produced
by Zimphos at the Harare factory. All potassium has to be
imported into the country as there arc no local sources.
Table 2 shows importation of fertilizer and fertilizer
products in 1981 and thosc anticipatcd in 1988.

Table 2. Fertilizer Imports

1981 1988 (Estimate)
1onnes of Tonnesof ‘Tonnes of Tonnes of
Product  Nutrent" Product  Nutrent®
Nitrate of potash 33,700 16,783 37,800 18,524
Sulphate of potash 15,433 6,405 20,050 8,321
Urea 93,500 43,010 14,000 0,440
Ammonium sulfate 12,000 2,520 12,000 562
Nitrate of soda 2,000 320 2,760 432
Anhydrous ammonia 31,127 36,000

a. N and/or K20,
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Fertilizer Markcing

In Zimbabwe, thc Government is not involved in the
marketing and distribution of fertilizers; this is left to two
private firms, Zimbabwe Fertilizer Company and
Windmill (Privatc) Ltd. These two companics supply vir-
tually all requirements for the conumercial farming sector,
and to a lesscr cxtent they supply the communal (peasant)
sector. The companies also supply the urban or "garden”
market.

Delivery of fertilizer to communal arca farmers is
fargely through group purchascs and cooperatives. This is
convenicnt because communal farmers comprise 80C,(00
farm familics who are very widely dispersed.

The cooperatives play an important roi: in fertilizer
marketing in the peasant scctor. The cooperative move-
ment was cstablished by the Cooperatives Sozicties Act of
1956 and was designed to provide for the organization of
sclf-help groups whick fall into two categorics:

1. Formally constituted cooperative movements,
2. Informal savings and development clubs,

By 1981 somc 330 primary cooperatives, with a mem-
bership of 41,000, were fun~tional and engaged in agricul-
tural marketing and input supply. To date, there arc over
500 primary socictics with over 70,000 members. They arc
organized into 14 coopcrative unions which, in turn,
provide wholesaling of inputs, producc marketing, and
accounting services.

Along with primary cooperative socictins, a number of
small savings clubs have been developed. Tiiere are over
1,200 clubs now providing incxpensive and simple saving
and credit opportunitics for members to purchase agricul-
tural inputs. Figure 1 shows the fertilizer distribution
channels in Zimbabwe, and Tabi= 3 shows fertilizer sales
by product type in 1986/87.

Fertilizer Pricing Policy

The price of fertilizer is decided by the Government
after an annual review and discussions with manufacturers
and other relevant bodics. Fertilizer subsidies were
removed in 1975, and there are thesefore no direct sub-
sidies reflected in the pric s of the individual fertilizer
products. However, there is an cqualization fund under
which the cheaper raw materials "subsidize" the more cx-
pensive ones. For example, vrea is sold at exactly the same
price per nutricnt tonnc as ammonium nitrate, but it is
importcd at a considcrably lower price per unit of
nitrogen than the cosi of ammonium nitrate, which is
locally produced.

The pricing of all feudilizer products is determined
following ncgotiations between the industry and
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Figurc 1. Fertilizer Distribution Channels in Zimbabwe.

Government. Each submission by the industry provides
dctailed costs of the various clements involved in the
proposcd price, including an applicant’s last audited
profit-and-loss account, to the Ministry of Trade and
Commcrce for scrutiny. A paper in suppor! of the price
rccommendations is prepared and submitted to the Minis-
tcrial Economic Coordinating Committce (MECC), which
consisis of officials from the Ministry of Trade and Com-
mcrce, Agriculture, Industry and Technology and Finance.
MECC makes the final reccommendation to Cabinet. The
pricing proccdurc takes into account the following factors
amoag others:

1. Forccasts of fertilizer sales and agricultural crop
pricces.

Cost of raw materials and production.

Companics’ overhcad costs and a certain profit margin
to allow for an adcquatc return on investment.,

Trading margin.
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Table 3. Fertilizer Sales by Product Type, 1986/87

Saies in Sales in
Product  Tonnes of
Fertilizer Compound Tonnes  Nutricnt
Compound A (2.17.15) 3,804 1,253
Compound B (4.17.15) 9,183 3,305
Compound C (6.17.15) 40,030 13,091
Compound V (4.17.15) 8,310 2,992
Compound D (8.14.17) 95,980 27,901
Compound J (15.5.20) 10,350 4,140
Compound L (5.18.10) 37,394 12,818
Compound M (10.10.10) 13,337 4,001
Compound P (10.18.0) 2,851 798
Compound S (6.17.6) 13,662 3,662
Compound X (20.10.5) 2,826 989
Compound T (25.5.5) 5,804 2,031
Compound Z (184.7) 15,458 4,483
Total Compounds 258,989 83,804
Ammoniuni nitrate (34.5%) 141,919 48,948
Nitrate of soda (16% N) 2,199 352
Sulfate of
ammonia (21% N) 749 157
Urca (46 N) 27,155 12,491
Single supers (18.5% P20s5) 10,913 2,019
Double supers (37% P205) 6,165 2,281
Nitratc of potash  (60% K20) 6,632 3,979
Sulfatc of potash ~ (50% K20) 1,522 761
Total 456,243 154,792

Source: FAO paper on Fertilizer Marketing in
Zimbabwe. Munistry of Lands, Agriculturc and
Rural Rescttlement.

5. Farmecrs’ cost of production taking into considcration
the costs of other inputs.

A major criticism of the systcm has been the delay in
announcing fertilizer prices. The recognized fertilizer year
is from March 1 to Fcbruary 28. However, fertilizer price
incrcascs have somctimes been delayed by Government
until July, thereby compelling trading companics to scll
fertilizers in March, April, May, and Junc at priccs bascd
on the old price structure.

Marketing Policy and Related Problems

Although the Government is not involved in the
marketing of fertilizers, it sometimes intervencs in situa-
tions where shortages of some fertilizer have occurred.
For instance, the Government may dircct that sales of
urca be confined only to large-scale commercial farmers



as a source cf nitrogen to ensure that available ammo-
nium nitrate is us~d by pcasant farmers.

Howcver, since the Government is responsible for
allucating forcign cxchange to the fertilizer corapanies, the
availability of feriilizer and its timely distribution arc
largely dependent on the levels of forcign exchange allo-
cated and the time of allocation, Outside the allocation of
actual forcign exchange for imporiing fertilizers, there cx-
ists a system of acquiring fertilizers through barter or
counter trade. This for.n of trade is often time consuming
and can result in delays in procuring fertilizer materials,
which in turn present a logistical problem in marketing.

The major problem associated with the marketing of
fertilizer is historical and infiastructvral. Historically,
developmant has taken place along niajor communicaiion
lines; thus. some peasant farming arcas by virtuc of their
location arc poorly scerviced with transportation and
storage infrastructures. The fertilizer distributors do not
have sales depots located in the varivus parts of the
country. Therefore, all sales are made directly from their
Harare factorics. 1 he movement of fertilizers from the
distributors’ factorics to consumers is the responsibility of
the purchaser who has io arrange for the collection and
transportation of the fertilizer. This transport is by road
and rail. Figurcs 2 and 3 show the rail and road nctworks
in Zimbabwe.

It will be noted that both road and rail networks follow
the major arcas of commercial activitv. The wain com-
mercial farming arcas are well serviced by the existing rail
and road transport systems.
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Figure 2. Zimbabwe Rail Network 1984.
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Primary Roads
———— Secondzry Roads

Source: National Transport Study.

Figurc 3. N.T.S. Proposal for Primary and Secondary
Roads.

According to a National Transport Study, the roads in
the peasanc sector arc “rather ncglected, most of them
being gravel or carth roads.” It is clear therefore that the
infrastructure in the communal rural arcas is not well
developed, and farmers in these arcas would have to travel
long distances to collect fertilizers if there were no
cooperative socictics and private traders.

Although coopcrative unions have had problems, par-
ticularly with complaints from farmers who fecl that they
take large marketing margins, they hold the best promise
of cventually removing the constraints of marketing in
communal arcas.

Another fertilizer source ncarer to the communal
farmers is the private traders scrvicing both communal
and commercial agriculturc. They mostly operate on a
cash-and-carry basis, and their prices are free on rail plus
a markup to rccover the cost of transport and storage and
a prolit clement.

The Government also has a policy of developing what
arc known as "rural growth points,” which arc intended to
become centers of commercial activity at the district level.
This is part of the Government’s objective of decentraliza-
tion. The growth points will have all the basic infrastruc-
ture and support scrvices such as good roads, clectricity,
and banking facilitics. Hopcfully, this will cncourage fer-
tilizer companics to build warchouses and distribution
points at thesc centers and thus bring fertilizers closer to
the farmers,



Table 4. Economics of Fertilizer Use, 1937 Prices

Yiclds

Totai Without Value of Net Income
Fertilizer With Fortilizer Producer Yicld From

Crop Cost Fertlizer  (Estimatc) Increment Price Increment Fertilizer Use

(Z$/ha) R (tonnes/ha) - - - - - - - - -- (Z$/tonnc) (Z$/ha) (Z3%/ha)

Maize 271.92 £.60 26 3.060 180.00 540.00 268.08
Wheat 408.30 5.00 2.50 2.5) 300.00 50.00 341,70
Soybeans 149.63 2.50 0.650 1.85 340.00 629.00 479.37
Scrghum 189.26 0.60 0.40 0.20 180.00 36.09 -153.26
Caiton 184.41 1.80 1.00 0.80 670.00 536.00 351.59

Source: IFDC; Ministry of Lands, Agriculture and Rural Rescttlement.

Fertilizer Demand and Related Problems

Fertilizer demand is influcnced to a large extent by the
maize crop, vhich is the major crop receiving fertilizer.
The cconomic; of fertilizer usc are analyzed for sclected
crops in Table 4 based on large-scale commercial farming
productior cos's. Soybeans, wheat, and cotton appear to
achicve greate - profitability from the use of fertilizers than
docs maize al 1987 prices, largely because the Govern-
ment has held down the preducer prices for maize for the
last three scasons. This was intended to bring about a
reduction in the large stocks of maize that had accumu-
lated following the 1985/86 bumper harvest.  Clearly,
Tarmers’ usc of fortilizer, and therefore overall demand for
lertilizers, depends on the incremental responses to addi-
tional applications of fertilizer and the producer crop
price that the Government pays for cach crop.

Soil fertility experiments are conducted by the
Chemistry and Soi! Rescarch Institute of the Department
of Research and Specialisi Services. Fertilizer application
raics and nutrient requirements are based on these tests.
The Tobacco Rescarch Board also conducts a soil testing
scrvice for tobacco producers.

The Department of Agricultural, Technical, and
Extension Scrvices (AGRITEX) is the extension wing of
the Goverament. AGRITEX offers advice to farmers on
the usc of fertilizers in conjunction with other com-
plementary inputs such as sceds and pesticides.

AGRITEX has compiled a Farm Management Hand-
book, which shows rzcommended appiication raies for fer-
tilizers and chemicals for cach crop under the different
agroccological conditions. Onc of the major drawbacks to
the cfforts of the Extension Service has been the lack of
sufficicnt extension workers to cover the communal sce-
tor, which has a Jarge number of farm familics. It is
Government’s policy to improve the ratio of extension
vorkers to farmers.

Training colleges and institutes in the country are suffi-
cient to meet Zimbabwe’s requirements. Al present up to
1,000 students are traincd, an increase of 300% from only
340 students in 1980. There arc two agricultural colleges
and four institutes compared with two colleges and two
institutes in 1980. Considerable policy changes have been
made in the agricultural education system to reflect
changes in national agrizultural policy and (o give more
emphasis to communal agriculture.

Role of Credit

The large increasc in the usc of fertilizer by small-scale
farmers in 1980/81 (sce Table 5} was duc to aid programs
and crop packages that became available to farmers. Since
then, however, the availability of scasonal credit has
played the most significant role in determining the level of
sales of fertilizer to the small-scale subscctor.

Table 5. Fertilizer Sales by Type of Farmer

Large-Scale Small-Scale

Scason Subscctor Subsector Total

----------- ('000 tonnes) - - - - -« - --
1979/80 328 27 355
1980/81 401 90 491
1981/82 436 96 532
1982/83 32 98 470
1983/84 361 109 470
1984/85 315 115 430

Between 1980 and 1984, credit to small-scale farmers
from the Agricultural Finance Corporation (AFC) for the
purchasc of fertilizer incrcased from Z$1 million to
Z$16.2 million. The trend toward increased sales of fer-
tilizer to the small-scale subsector is therefore consistent
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with the rise in the amount of scasonal credit available
over the years,

In order to _htain a loan from the AFC, a farmer sub-
mits an application; if it is approved, a buying order is sent
to the farmer and to the designated supplicr of the fer-
tilizer. At the ssme time, a stop order is also sent to the
ageney to whom the farmer sells his crop. This could be
the Grain Markeiing Board or the cooperative union, cte.
The farmer obtains his fertilizer upon presentation of the
buying order to the suppiicr, and when he sclls his crops,
the stop order is exccuted and the appropriate deductions
for the cost of the fertilizer and the Joan are made. There
is a link therefore between the supply of fertilizer and the
sale of crops that ensures an acceptable rate of recovery
by AFC (Tablc 6).

Table 6. Short-Term Credii Extended to Farmers,

1984-86
Agricultural
Commcrcial Agricultural  Cooperatives
Bank Finance and Otlier

Year _Advances  Corporation  Companies  Total
--------------- (Z3000)- - - - vamemmmias
1980 55,91 61,461 46,653 164,075
1981 54,084 61,943 63,844 179,871
1982 79,469 84,239 65003 228711
1983 97,622 124211 82,403 304,236
1984 106,022 142,952 84,187 333,161
1935 109,438 148,599 112,810 390,867
1986 149,482 166,834 124232 440,548

Source: Central Statistical Office.

Pricing and Marketing of Crop Output

Producer prices for controlied crops such as maize,
wheat, soybcans, sorghum, groundnuts, sunflower sced,
zolfec, cotton, and millet are determined by Government.
The prices offcred to farmers for these products aic
postplanting priccs. Pricing policy to an extent determines
the Government’s ability to reconcile preduction trends
with market circumstances. Producer and sclling prices for
controlled agricultural products arc both fixed by the
Government.

The process starts at the beginning of cach year with
consultations between producers and the Ministry of
Lands, Agriculturc and Rural Rescttlement. In these con-
sultations, ali partics concerned have an opportunity to
make a detailed appraisal of production plans, consump-
tion patterns, stock Ievels, input supply, transport capacity,
and impact on consumer prices, wages, and farm ircomes.
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The Ministry of Lands, Agriculture, and Rural
Rescttlement then makes a recommendation 10 Cabinct
on a pricing package that is believed to mect the aspira-
tions of both Goverrment and producers.

Government prefers pesiplaniing prices as opposed to
preplanting prices. Prices announced at the beginning of
the planting season, that is preplanting prices, would
invariably fail to adequatcly reflect the numercus changes
that take placc during the production process such as
changes in input costs, incidence of drought and pests, and
changes in the demand situation.

The marketing and distribution of crop output is
undertaken by Marketing Boards. The Grain Marketing
Board is responsible for the purchasing from farmers and
marketing of maize, wheat, soybcans, sunflower seed,
groundnuts, sorghum, coffee, and millet. The Cotton
Marketing Board is responsible for milk, milk products,
and cold storage.

Most of the marketing boards incur losses on their
operations, and it is Government policy to gradually
remove subsidics to the Boards. The Government recog-
nizes that as & matter of policy it would not be desirable
for the Boards to become [ully commercialized because
they also play a development role.

Policy Measures to Overcome Existing
Constraints in the Marketing System

Fertilizer use at farm level is determined by the
expecied profits from its use. The expected profit depends
also on a number of other variables such as crop prices,
{ertilizer prices, crop responsc to fertilizer, and the asso-
ciated costs of using fertilizers. All these [actors may scrve
as scrious constraints to fertilizer use expansion. These
constraints may cither reduce the profitability of fertilizer
use or prohibit the {arnier {rom obtaining potential profit.
In the context of Zimbabwe, small-scale farmers tend to
be faced with more severe constraints than the large-scale
farmers. The Government has to design sound policics
based on knowledge of these constraints.

The present system of input supply in the country was
largely designed to cater to the large-scale commercial
farmers in more strategic regions. As a result, the market-
ing and input supply services provided by the present sys-
tem are most costly and unrcliable for the conmunal arca
farmer. Studics by the Farm Management Rescarch See-
tion of the Ministry of Lands, Agriculture, and Rural
Resettlement have indicated that crop marketing costs
account for only 5% of total variable costs (TVC) for the
average commercial farmer, whercas these costs account
{or 25% of operating costs for the avcrage communal
farmer.



In a study conducted by FAO on marketing margins, it
was revealed that transport costs are very high, cspecially
in the pcasant sector. The average costs compare as fol-
lows: 2316.00/tonne or Z30.80/bag in large-scalc com-
mcrcial arcas and Z$54.Ct)/tonne or Z32.70/bag in the
communal and small-scale farming arcas. 'The retail mar-
gin was also identified as 2 major cost component. The
high cost in the pcasant sector is attributed to market
infrastructurc. Distribution cfficiency can be improved if
the Government devotes a subsiantial proportion of
national resources towards the provision of infrastructure.

As discussed carlier, Zimbabwe, like most developing
countrics, depends on imports to meet part of the domes-
tic fertilizer demand. 1t is desirable therefore for the
Government to look at expanded domestic production
wiiere this is possible and economical.

The use of fertilizer is most productive when it is
applicd with other complementary farm inputs, which
should also be made available at ihe right tirac, place, and
price. Because the Government allocates foreign exchange
for the importation of these inputs, there is a need for a
morc coordinated assessment of input requirements so
that the availability of improved varictics of sceds is
complemented with sufficient availability of fertilizer and
pesticides for instance.

Zimbabwe nceds to adopt also a more long-term or
medium-term approach when forecasting fertilizer re-
quiremcnts in future ycars. The present approach involves
determination of fertilizer requirements on a year-to-year
basis by a committce chaired by the Ministry of Lands,
Agriculture and Rural Resettlement. 1t would be ideal, in
addition to this systera, to cstimate fertilizer requircments
on a medium-term basis. As a start, the five-ycar National
Development Plan could be used so that whatever agricul-
tural production targets are indicaesd in the Plan can be
rclated to input requircments to achicve those targets.
This will also assist Government in the implementation of
policies that scck to cxpand services available to farmers,
namely, rescarch, extension, and credit.
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Appendix 1. Domestic Fertilizer Prices (Zim $/tonne) for the Years 1975 to 1986

Straights
Year Nitrogen Phosphate Potash
(March- Nitrate Ammonium Double Single Potastium  Muriste Ground Compounds
February) AM Urea of Soda Sulfate Superphosphate  Superphosphate Sulfate of Potash Dolomite Gypsum A B C D L M S Z
1975/76 1274 1562 928 438 1434 1184 144 218 100.2 107 o 914 N4 982 988 1092
1976/77 1164 153 7S 1176 574 13¢.6 9.2 134 34 1108 1172 105 394 1022 952 1004 1164
1977/78 1204 170.2 138 63 119.6 93 14 252 1146 1224 126.6 106 922 ks 106.8 13
1978/ 1308 1634 1498 67.6 1254 916 14 262 132 1316 136 1142 988 106.4 1148 126.6
199/&0 1416 214 1138 17 762 1662 121.6 155 2 116 155 1586 1282 1122 1178 130 1462
1980/81 1682 2204 2044 904 20138 155.2 162 342 175 1858 1904 154 135 1412 154 1654
1981/82 1872 2496 576 1676 2304 17 2386 103 188 38 2016 2114 2144 168 1888 1652 180 181.6
1982/83 2068 2756 3022 2674 1436 2674 1938 42 230.6 412 2434 1894 2142 1846 206.6 203
1983/84 2068 2756 3022 2674 1436 2674 1938 42 206 412 234 1894 2142 86 206.6 23
1984/85 3064 4086 516.6 376 1984 376 524 3218 344 475 26852 3046 2586 3378 280.6
1985/86 400.6 5414 609.8 4 256 5364 3518 554 4432 465 4678 3556 404.1 3508 448 32

Appendix 2. Volume and Value of Crop Saies to/Through Marketing Authorities From 1970 to 1986 (Volume in Tonres, Value in Thousand Zim $)

Groundnuts Tobacco
Maize ___{Unshelled) Sorghum Soyabeans Wheat Cottoa (Flue Cured) Sunflower Ccfler

Year Volume Value Volume Value Volume Value Volume Value Volume Value Volume Value Volume Value Volume Value Vclume Value
1970/N 610,686 24,674 11,637 844 3,190 112 7348 628 56235 4,032 $9.039 14,044 5199 21,722 615 491
1971/72 1,113,709 39,197 31621 2552 4,145 164 8,645 707 455 6472 140427 2022 53,741 21935 S 55
1972/13 1420,725 43313 81,173 7,092 22,865 X7 816] 704 R1,626 5822 170,727 28,617 60,892 2953 1,801 Tis
1973/74 550,363 25406 26,528 318 25818 L1 7976 1,102 85975 5961 135,76 31,653 67980 37,130 1,80 1,109
1974715 1336855 52937 41416 7310 13229 5 19053 2565 90,419 7135 164,722 44,891 71,620 56,070 2981 2383
1975/76 1,006922 46518 44,707 6,074 4,641 132 271920 2,088 128,752 15,108 163,066 35,598 8920 57,735 3837 334
197677 958,532 51,660 46,608 7283 14562 740 44824 4,611 147 854 17583 131566 46818 110,533 071 5073 9.200
1977/78 941,065 48,649 12497 2838 14,036 1,028 4,103 £919 171,134 20821 148,006 10997 8374 67974 3,625 8,771
1978/ 877,026 45,54 17,656 3587 16,725 1,165 R4 9,79 207997 2472 172914 53303 8254 81.9a 5,149 9376
199/80 511921 30,882 12,714 3,400 19,892 1508 5099 11853 158940 18,110 166,830 55871 111,685 92,00 2,106 10,565
1980/81 819,168 72,062 17425 4513 17,83 1,741 63,036 14544 163,040 22,112 182,037 70515 12572 97,238 5,630 12385
1981/82 2Ci3,758 239,778 0,037 5312 36,393 3,182 65219 11,069 200904 317 200,904 76,752 RS 127527 4964 7417
9R2/83 1391265 166431 15935 4432 19,150 2,014 &340 16,788 212%IS 892 212948 39 86549 145811 6,906 12,003
1983/84 616,749 73,153 939 2,91 5337 582 T4438 19,123 124250 271,96 124250 8413 295 177,97 4,726 1,162 9,727 20,886
1984/85 941,590 131439 5,700 1,742 19949 2760 8,775 25,665 98,530 24536 98,530 137953 119,636 247,118 8,663 3242 10,720 32,034

1985/86 1,427,768 326990 7858 358 81,981 14,083 85,512 723 205528 58320 25,528 193213 107,712 284524 14,083 4,151 11354 43914
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La Consommation d’Engrais en Afrique Sub-Saharienne:
Analyse de la Croissance et Profil ¢’Utilisation

Gunvant M. Desai et Vasant Gandhi

Résumé

La situation des engrais en Afrique sub-saharicnne est
caractérisée par de tres faibles niveaux et de trés fortes
variations dans I'utilisation de cet intrant. Cependant, la
consommation totale a augmenté, passant d’caviron 200
000 tonnes dans les années soixante, a pres de un million
de tonnes métriques au début des années quatre-vingl, ce
qui représente un taux de croissance annuclle de 8,5 pour
cent. Celte croissance a ét¢ instable ct trés variable.

“Les fluctuations dans Putilisation des cngrais sont
analysées sous Pangle (a) des différentes zones
agro€eologiques, (b) des caraciéristiques historiques et
structurelles, (c) des spécificités des schémas de culture,
(d) des infrastructures ct des cfforts de développement,
(¢) des caractéristiques du commerce et de Ia dette, et
(f) des particularités du secteur des engrais. Celte étude
€tablit des corrélations d’cssai mais utiles scrvant
d’hypothéses préliminairces, ct fournit des bascs pour unc
analyse par pays plus approfondic des facteurs qui influent
sur la consommation d’cngrais ct de leur role dans la
production alimentaire ct le développement agricole.

L’analysc des caractéristiques historiques et struc-
turclles, montre que les pays anglophones consomment
plus d’engrais que les pays francophoncs. Les variables de
population ct de densité nc montrent pas de corrélation
avec lutilisation d’engrais, il cn cst de méme pour lc
produit national brut et le produit intéricur brut. Cepen-
dant, le taux dc croissance du produit national brut par
habitant montre un rapport positif, ainsi que la production
tetale de cé- réales par habitant ¢t la production vivridre
par habitant au niveau des populations ruralcs.

Les résultats concernant les schémas de culture
montrent que la présence de plus de culiures céréalidres
est associée a de hauts niveaux de consomnation
d’engrais, tandis que celle des racines ct des tubescules
moatrent unc relation négative,

Les investissements gouvernementaux par hectare de
terre arable restent le facteur le plus impertant qui con-
ditionne I'adoption des engrais. En cffei, lc nombre de
chercheurs agricoles par hectare de terre arable, Pétendue
des zoncs irriguées, I'importance du réscau routicr, ct lcs
zoncs mcécanisées sont liés de manidre positive et sig-
nificative & Putilisation des cngrais.

Conccrnant lcs caractéristiques du commerce et de la
detic, it existc unc relation fortement négative entre le
pourcentage d'importations alimentaires, le degré
d’endcttcment, ct la consommation d’engrais.

Pour cc qui touche au seeteur des engrais, la présence
ou I'absence de maticres premitres ne semble pas influcn-
cer la demande. Par contre, il n’est pas surprenant que la
production localc ¢t la subvention aient un cffet positif sur
I'utilisation des produits fertilisants.

Cette €tudc sc termine par unc analyse régionale dc la
croissance de la consommation d’engrais. Les fluctuations
qui s’obscrvent dans la demande par région s’expliquent
par (a) lc nivcau de développement agricole, (b) les
termes de I'échange, (c) le cot des importations d’engrais
ct du pétrole, (d) 'extension de la basc de culture, (2) la
diffusion du mas hybride, () la prévalence de la culture
commcrciale, (g) linstabilité politique et (h) la sécheresse.
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GUINEA BISSAU\GUINEA

Fertilizer Consumption in Sub-Saharan Africa:
An Analysis of Growth and Profile of Use

Gunvant M. Desai and Vasant Gandhi

Introduction

The importance of fertiiizers in accelerating f~od
production in sub-Saharan Africa' is well recognized by
rescarchers and policymakers. Mellor et al. (1987) have
giver: fertilizers the first functional priority in accelerating
food production in sub-Saharan Africa and suggest that
even under existing technology it stould be feasible to
achicve a 15% rate of growth in fertilizer consumption,
which can have a very significant impact on food
production.

The Food and Agriculture Organizaiion of the Usited
Nations (FAO) (1981), concluded in a study, Agriculture:
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1. Table 1 gives the list of sul,-Saharan African countrics
in this study, along with their pc pulation, total area, arable
and permancnt cropped land and fertilizer use per hectare
in the carly 1260s and the carly 1980s. The countrics are
groupcd into five agroccological zones based on FAQ's
classification in the Atlas of African Agriculture. The
delinzation of the regions is also shown in Figure 1,
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Towards 2000, that 60% of the additional food production
in developing countriez required to meet the growing
demand must come from increased yields. The study
found that 55% of the increase in yields in developing
countries during 1965-76 came from fertilizers and that
there is a clear relationship between higher application of
fertilizers and above-average agricultural production, For
all of Africa, the study esiimatced that by tle year 2000 fer-
tilizer consumption needs to increase to 5.7 million tonncs
in a "high” scenario and 4.1 million tonncs in a "low"
scenarie. This is a huge growth, especially when compared
with the level of 0.16 million tonnes in the carly sixtics,
which increascd only to 0.95 million tonnes by the mid-
scventics. FAQ’s estimates imply a growth rate of 6% (o
7.4% from the mid-scventies to 2000 for all of Africa; the
implicd growth rate would be much higher for sub-
Saharan Africa, which starts from a much lower base.

In a study, "African Agriculture: The Next 25 Years,"
FAOQ (1986) investigated a scenario of feasible improved
performance for African agriculture that would allow
Alfrican crop and livestock production to expand at an an-
nual rate of 2.9% from 1979-81 to the year 2010. It found
that the bulk of this growth would have to come from in-
creased yiclds, and that this would be impossible without a
substantial increasc in fertilizer use. This improved-
performance scenario assumed a sixfold increase in the
total fertilizer use, leading to a level of 44 kg/ha in sub-
Saharan Africa. The average level of consumption in sub-
Saharan Africa was 7 kg/ha in 1979-83,

In view of the fragile naturc of sub-Saharan soils and
the growing population pressure, Oram ct al. (1979) point
out that cven to maintain the current low levels of yields,
with restorative fallow being reduced duc to population
pressure, special racasures will be required to stabilize soil
fertility. The rclative cconomics of both raising production
through bringing niore land under cultivation, as against
raising yiclds, and the imperative of raising labor produc-
tivity point to the nced for rapidly changing cultivation
vractices. Clearly, this will involve much greater fertilizer
usc.

All this points to the urgent need to rapidly increase
fertilizer consumption in sub-Saharan Africa. What kind
of policics arc nceded for this? To answer this question,
it is obviously important to systematically examine the
record of fertilizer consumption in sub-Saharan Africa



Table 1. Sub-Saharan Africa - Regions, Countries and Some Basic Data

Fertilizer Consumption

Arable and Per Hectare of Arable
Total Total Permanent Permanent Crop Land
Population Arca Crop Land (1961-65) (1979-83)
Agroecological Regions/Countries 1980 1980 Area Average Average
('000) ('000 ha) (000ha)  ------ (kg/ha) - - - - - -
Sudano-Sahel (Arid)
Burkina Faso 6,175 27,400 2,563 - 35
Cape Verde 300 400 40 - 22
Chad 4,477 125,800 3,150 - 13
The Gambia 583 1,100 156 04 14.8
Mali 7,009 12,200 2,050 - 5.7
Mauritania 1,631 103,100 195 - 6
Niger 5,311 126,700 3,552 - 08
Senegal 5,707 19,200 5,225 44 4.5
Somalia 4,612 62,700 1,066 0.8 1.1
Sudan 18,681 237,600 12,417 37 53
West Africa (Humid & Sub-Humid)
Benin 3,472 11,100 1,795 0.2 1.5
Céte d’Ivoire 8,248 31,800 3,880 1 11.7
Ghana 11,458 23,000 2,760 0.6 7.8
Guinca 4,832 24,600 1,570 0.6 i1
Guinca Bissau 808 2,800 285 - 34
Liberia 1,870 9,600 371 0.4 9.6
Nigeria 80,556 91,100 30,385 0.1 6.3
Sierra Leonc 3,206 7,200 1,766 0.1 1.2
Togo 2,534 5,400 1,420 - 19
Central Africa (Humid)
Cameroon 8,554 46,900 6,930 0.8 52
Central African Rep. 2,290 62,300 1,945 0.1 0.5
Congo 1,529 34,200 669 19 1.2
Equatorial Guinca 352 2,8C0 230 - 04
Gabon 1,074 25,700 452 - 2
Zaire 28,531 226,800 6,314 0.2 1.2
East Africa (Sub-Humid & Mountain)
Burundi 4,052 2,600 1,305 - 1.1
Ethiopia 32,012 110,400 13,880 0.1 3
Kenya 16,766 56,900 2,270 9.6 292
Madagascar 8,704 58,100 3000 1.2 33
Mauritius 955 200 107 2519 241.6
Rwanda 5,144 2,500 975 - 0.4
Uganda 13,179 20,000 5680 0.7 0.1
Southern Africa (Sub-Humid & Semi-Arid)
Angola 7,722 124,600 3,500 1 33
Boiswana 908 58,500 1,360 14 1
Lesotho 1,339 3,000 292 1.1 15
Malawi 5,969 9,400 2,320 23 14
Mozambique 12,095 78,400 3,080 1.9 10.2
Swaziland 557 1,700 189 312 104.2
Tanzania 18,867 83,600 5,160 11 54
Zambia 5,648 74,100 5,108 2.1 15.6
Zimbabwe 7,360 38,600 2,539 27.7 576
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during the pasi two decades. Do the persistently low levels
of fertilizer consumption in sub-Saharan Alrica mean that
the fertilizer scene has been stagnant?

An attempt is made in this paper to answer these ques-
tions with some results from an analysis of FAQ dats. It
must, however, be noted that our analysis has just begun,
and much remains to be done to draw firm conclusions.
But cven the tentative results scem to have a bearing on
discussions of policy issucs and still more importantly on
the rescarch agenda for an analytical understanding of the
macro forces of growth in lfertilizer use in sub-Saharan
Africa,

A Brief Overview

The sub-Saharan fertilizer scenc is characterized by
very low levels and by extremely sharp variations in the
levels of fertilizer use in most counirics aver time and also
across countries in a given year. Fertiiizer consumption in
Sudan, for example, changed from 100 thousand tonnes in
1975 10 10 thousand toraes in 1978, In 197083 fertilizer
consumption in Mauritius was 24) kg/ha while in the
Central African Republic it was barely 0.5 kg/ha,

I is this kind of sharp variation that underlies the
average fertilizer consuniption level of about 7 kg/ha for
1979-83 in sub-Saharan Africa. This is cxiremicly low as
compared with the developing countrics’ average of 49
kp/ha duing the same period. Morcover, fertilizer con-
sumption ‘s sub-Saharan Africa has been growing more
slowly than in vhe developing world as a whole. In the
carly sixties, sub-Saharan countrics had a share of 3.9% in
the total fertilizer consumption of all developing countrics.
By the carly cighties, this had declined to 2.5¢5. That this
share is very low is clear from the fact that sub-Saharan
Alrica has 20% of arable and permancat cropped land
and 10% of the population of all developing countries.
(Also sce Zalla, Diamond, and Mudahar 1977] and
Mudahar [1980].)

Notwithstanding thesc facts, availabic dala clearly sug-
pest that there have been appreciable changes in sub-
Suharan Africa during the last two decades. Total con-
sumption increased from about ZOO,00 tonnes in the carly
1960s to about 1 million tennes by the carly 1980s. Given
the low base, onc may not find the 8.5% annual growth
rate very satislactory, but it still indicates some dynamism
in growth of fertiliver consumption. More revealing is the
fact that, whercas more than 30 sub-Szharan countrics
had average consumption below 3 kg/ha in the corly
1960s, by the carly 1980s the number of such countrics
decreased to 15,
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Figure 2 shows, howaver, that the growth in total fer-
tilizer consumption has not been sicady, and further cx-
amination reveals that the growth has been highly variable
in most of the regions and has fluctuated even more at the
conntry fevel. As shown in the figure, growth was fairly
steady and coniinuous from about the carly sixtics to the
mid-seventics, cxcept for a slight (perhaps, drought-
related) slowdown around 1967-68. But therealfter, there
was a major stalling of growth between the mid-seventics
and 1979, apparcntly as a cumulative result of widespread
droughts in sub-Saharan Africa in several of thesc ycars,
deteriorating terms of trade, and a sharp decline in Zim-
babwe due to civil war.
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Figure 2. Fertilizer Consumptior - Sub-Saharan Africa.

This period of stagnation was followed by a period of
extremely rapid growth (1979-81), which restored fertilizer
consuniption to the fong-term trend line (Figure 2). As
further discussed below,  this growth has been fairly
widespread, and it was facilitated by good weather, oil
revenues, and development measures in West Africa,
especially Nigeria; better support service policics in East
Alfrica, especially credit policies in Kenya; and a sharp
post-civil-war recovery in Zimbabwe.  Following  this,
however, there was a secod period of stagnation from
1981 onwards, which was also fairly widespread. Tt scems
o be associated with droughts and with ihe foreign ex-
change constraints in fertilizer imports created by the debt
crisis. All this indicates a stepwise growth consisting of
stagnation and intermuicnt growth. But this is not unique
to sub-Ssharan Africa or the developing world. What s,
however, important is to recognize this fcature of the
long-term trend in analytically identifying the relative im-
portance ol ditferent factors. Given the urgeney of raising
fertilizer consumption, the importance of this cannot be
overemphasized,



Within the different subperiods, the growth rate in
sub-Saharan Africa’s total fertilizer consumption was
11.5% per annum in the 1960s and was statistically sig-
nificant. It slowed (6 6% per annum in the 1970s but was
still statisticaliy significant. Betweern 1980 and 1984,
however, there was o growth, as shown in Figure 2.

Variaticn in Levels of Consumption
Acrcss Countries

The rpiain purpose in this scction is to scrutinize the
wide variations in fertilizer use across countrics and to sce
whether the variation confirms expected patterns, par-
ticularly those with respect to major issues raised in the
litcrature.

Fertilizer use is cxamined on ‘he basis of a S-year
average to get a more dependable pattern in the cross-
scciional variation in levels of fertilizer use, given the
sharp year-to-year fluctuations in use revealed by the data,
The period of 1979 to 1983 is used to get a recent picture,
znd total fertilizer consumption is divided by the arable
and permanent cropland arca of cach country.

One quick way to "identify" the factors asscciated with
the cross-scctional variation in levels of fertilizer con-
sumption is to compute thz correlation coefficicnls be-
tween levels of fertilizer use and each of the factors. This
coraputation can alse provide a mcasure of the statistical
significance of the relationship, thereby helping to dif-
ferentiate weak associations from strong ones. To obtain
mecasurcs represeniative of sub-Saharan Africa, a
weighted correlation procedure is used; the weights arc
the arable and permancnt cropped land arca of cach
country in stb-Saharan Alfrica.

Tic factors with respect (o which the variation is ex-
amined are grouped into the following broad categorics:
agroccological zones, historical and structurai characteris-
tics, crop pattern characteristics, development effort and
infrastructure, trade and debt characteristics, and fertilizer
scctor characteristics.

Agreecological Zones

After studying the agroclimatic conditions and the
ecologics of the different countries, the FAO grouped the
countrics of sub-Saharan Africa into five broad
agroceological zones: the Arid and Semiarid Sudano-Salel
Region, Humid and Subhumid West Africa, Huwnid
Central Africa, Subhumid and Mountain East Africa, and
Subhumid and Semiarid Southern Africa.

A test was conducted to determine if the levels of fer-
tilizer use in the different countries differ significantly by
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the agroccological zenes. A dummy variable procedure
was uscd, which is cquivalent to an analysis of variance
framework (see Green, 1978), because correlation analysis
was not appropriate here. The results are given in Table 2.
The fact that the F-statistic is significant shows that fer-
tilizer use may be sigrificantly zssociated with the
agroccological zones. However, among the measures of
difference of individual zoncs, only the t-statistic for
southern Africa is significant, showing that the fertilizer
us¢ in southern Africa is significantly higher with an
average level of 14.9 kg/ha. This is the principal rcason
for the ove:all significance of the zonal difference in the
test. Among cther regions, only ceutral Africa shows a
much fower fcvel of use of 1.04 kg/ha, but even herc the
t-statistic is not significant. It may alsc be noted that the
R? with respect to agroccological zoncs is fairly low at
0.25, indicating that rauch of the variation cannot be ex-
plaincd by the agroclimatic conditions. A partial explana-
tion may be that the present fertilizer use levels across
sub-Sabaran Africa arc very low compared with “potential”
levels based or agroccology, and thus large variations in
the levels are a result of other factors raising or lowering
fertilizer consumption. This is important t¢ note because
such low levels of use imiply that only a fraction of the land
is fertilized. The agroecology of that fraction of land
receiving fertilizers may not be adequately captured by the
broad agroccological classification used by the FAO.

Historical and Structeral Characteristics

This scction examines the association of fertilizer use
with some historical and structural characteristics. The
resuits of corrclation analysis are given in Table 3. The
resnits show, with high statistical significance, that
anglophonc countries have a higher level of fertilizer use
ihan do francophone countrics. This finding highlights the
importance of "initial conditioas" with respect to historical
and structural characteristics in understanding forees that
govern the growth ia fertilizer use. Identifying thosc initial
conditions rcquires further examination, but the dif-
ferences could be due to the legacy of infrastructure
development, the role of agriculture in the economy, and
differences in governmental administration. The popula-
tion deusity variables (per heetare of arable and per-
mancnt cropped land) do not show a significant associa-
tion with fertilizer use. Thus the test is unable to support,
at the country level, Mcintire’s {1985) proposition that
population density is a major force behind higher fertilizer
usc levels. The weak negaiive signs may be a result of
lower population densitics creating conditions more con-
ducive to a shift from subsistence farming to relatively
large-scale commercial farming, and this in turn may lead
to higher levels of fertilizer use. Fertilizer use is a rela-
tively neutral technological change, ncither significantly
labor using nor labor saving (Binswanger, 1974).



Table 2. Patterns of Fertilizer Use Per Hectare: Relationship With Agroecological Zones

Implicd
No. of Dumimy Mcan Level Statistical
Zones Countries Cocfficient of Use t-Statistic F-Statistic Significance R?
(kg/ha)
2.83 * 0.25
Sudano-Sahel 10 479
West Africa 9 0.30 5.09 0.10
Central Africa 6 -3.75 1.04 -1.26
East Africa 6 0.73 5.52 0.15
Southern Africa 8 10.12 1491 2.88 i
(Intercept) 4.79
Notes:

1. The fertilizer usc data is a 5-ycar average over 1979-83.
2.
3.

usc primarily due to sugarcanc plantations.

being arable and permancnt cropped land in cach country.

(5

Sce Appendix 1 for data notes and sources.
Statistical significance:
*** Significant at 9% level.
** Significant at 95% level.
* Significant at 90% level.

Per hectare implics per hectare of arable and permanent cropped land.
The sample cxcludes Mauritius and Swaziland, which arc small atypical countrics that have very high levels of fertilizer

For greater representational accuracy, the computation is done through a weighted estimation procedure, the weights

Tablc 3. Patterns of Fertilizer Use per Hectare: Relationship With Historical and Structural Development

Characteristics
Number of Countrics  Correlation Statistical
Characteristic in Test Coefficient t-Statistic Significance
Anglophonc countrics (Dummy) 39 0.68 5.57 ik
Francophonc countrics (Dummy) 39 -0.59 -4.40 wEw
Rural population per hectare 39 -0.13 -0.82
Total population per hectare 39 -0.11 -0.66
GNP per capita 39 -0.07 -0.40
GNP per capita growth rate 34 0.28 1.66
76 GDP from agriculturc 34 -0.002 -0.01
Major food-crop, production per capita of rural population 37 0.30 1.86 *
Major food-crop production per capita of total population 37 0.35 224 *

Notes: Sce Tabic 2.

Whercas GNP per capita shows no association, the
growth ratc in GNP per capita shows a positive relation-
ship, though not significant, This indicates some associa-
tior between the growth performance of the economics
and their levels of fertilizer use, possibly through higher
productivity in agriculturc. The share of agriculture in the
GDP shows no rclationship, possibly because the rela-
tively high importance of petroleum and minerals in the
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cconomics of some countries decrcases the share of
agriculturc. However, the per capita production of major
food crops in cercal cquivalents has a statistically sig-
nificant and positive association with fertilizer usc levels,
indicating that countrics that use more fertilizers may also
be thosc that arc able to produce more food per capita.
The positive relationship wiih major food crops produc-
tion per capita of rural population, considering rural



population a proxy for the rural labor force, shows that
the rural labor productivity may be higher in countrics
that use more fertilizers.

Crop Pattern Characteristics

Table 4 shows the prevailing overall cropping pattern
in sub-Saharan Africa. The correlation results are given in
Table 5. The results show that the presence of more
cereals in the cropping pattern is associated significantly
with higher levels of fertilizer use, whereas reot and tuber
crops are negatively associated with fertilizer use. Pulscs
also show a ncgative association, but this is not significant.

Table 4. Crepping Pattern in Sub-Saharan
Africa, 1979-81

9, Harvested

Roots and Tubers Arca
Cereals 46.7
Whcat 1.0
Rice 4.2
Maize 12.5
Sorghum 14.2
Millets 14.7
Pulses 10.2
Roots and tubers 11.1
Coffce 33
Cocoa 3.2
Teca 0.1
Cotton 2.8
Groundnut 5.6
Tobacco 0.03
Sugarcanc 0.06
Note:

1. Harvested arca is 75% of the arable
and permanent cropped land in sub-
Saharan Africa.

Among the cczcals, maize shows a strong positive asso-
ciation indicating that it may be an important food crop
with respect to fertilizer use in sub-Saharan Africa. Wheat
alco shows a significant positive association, but this is
fairly weak probably because of the extremely limited arca
under wheat (19%) and the unsuitable agroclimatic
cavironment for wheat in most regions. Millet, sorghum,
and rice show weak ncgative associations, none of them
statisvically significant. Thesc associations could reflect the
current relative response ratios of these crops in sub-
Saharan Africa, and possibly the price cnvironment for
thesc different crops. (Sce Vadlamundi and Thimim [1974]
and Mwangi [1978] particularly for maizc.) Coffce, cocoa,
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and (ca surprisingly show a ncgative association, bu* .uis is
not significant. Cotton shows a weak positive association,
whereas groundnut, an important cash crop, shows a sig-
nificant positive association. On an overall basis, ncither
the food crop, the nonfood crop, or the export crop arca is
significantly associated with higher levels of fertilizer usc.
Tac latter result, in particular, does not support a com-
mon belicf that fertilizer use is hcavily oricnted toward
nonfood and cxport crops. It appears from the results that
nonfood and export crops may have a high per unit level
of use, but over a very small and limited basc. Consc-
quently, per hectare use at the national levels becomes
rclatively high only when the use spreads to food crops.
Some countrics seem to have achicved this, whereas
others have not. This result indicates that cven at the
present low level, relatively high average levels of fertilizer
usc ¢an be attained if the cropwisc base gencrating growth
in fertilizer usc is broadened to encompass food crops that
occupy the bulk of the cropland. The cxpericnee of Asia,
cven before the advent of high-yiclding varicties, clearly
reveals this,

The most sigrificant corrclation is between fertilizer
usc and cercal yiclds, which gives a strong positive associa-
tion, This correlation is indicative of the important role
that fertilizers can play in incrcasing food, particularly
cereal production, in sub-Saharan Africa. Other results
indicate that this corrclation may be to a large cxtent duc
to maize. Maize is considercd by FAO to be suitable for
adoption over large parts of sub-Saharan Africa. Thus,
cxpansion in thc matze arca could facilitate the accelera-
tion of fertilizer consumption.

Development Eifort and Infrastructure

Table 6 shows corrclation cocfficients between fertil-
izer use level and some variables measuring development
cffort and infrastructurc. One of the very strong corrcla-
tions is the high and highly significant onc between the
level of government expenditure per hectare of arable and
permanent cropped land and the level of fertilizer use. It
shows that a strong commitment by thc government to
agricultural development plays an extremcly important
role in enhancing fertilizer usc. The percentage of govern-
ment cxpenditure on agriculture is positively but not
strongly rciated. This indicates that it is the real mag-
nitude of commitment per hectare that is important.
Thesc restlts, however, are based on only a small sample
of 14 courtrics becausc of data limitations,

The number of agricultural rescarch scientists per hec-
tarc also has a strong positive relationship underscoring
the importance of agricultural rescarch in increasing levels
of fertilizer usc. This shows the problem, cited by
Idachaba (1980), of having an inadequatc research staff
too thinly spread over an unrealistic number of projects.



Table 5. Patterns of Fertilizer Use per Hectare: Relationships With Characteristics of Agricultural Production

Number of Countries Correli.tion Statistical
Characteristic in Test Cocffi.ient t-Statistic Significance
% Ccrcal arca 36 024 2,08 »
% Rice arca 36 -0.02 0.14
% Whcat arca 36 032 1.96 *
% Maize arca 36 0.41 2.60 b
% Sorghum 36 -0.06 -0.37
% Millets 36 0.05 -0.28
% Roots and tubers arca 36 -0.40 -2.51 »
% Pulscs arca 36 -0.20 -1.16
% Coffce, cocoa, and tea arca 36 -0.22 -1.29
% Cotton arca 36 0.08 048
% Groundnut area 36 0.32 1.94 *
% Arca in food crops 36 0.11 0.62
% Arca in nonfood/export crops 36 -0.11 -0.62
Cercal yield 38 0.50 348 ter
Cocfficient of variation of ccreal production 38 -0.35 -2.31 e

Notes:

1. The fertilizer usc data is a 5-year average over 1979-83.

y3

3
use primarily duc to sugarcanc plantations.

4,

being arable and permancent cropped land in cach country.

b

Sec Appendix 1 for data notes and sources.
Statistical significance:
*** Significant at 9% level.
** Significant at 95% level.
* Significant at 90% level.

. Per hectare implics per hectare of arable and permanent cropped land.
The sample excludes Mauritius and Swaziland, which are small atypical countries that have very high levels of fertilizer

For greater representational accuracy, the computation is done through a weighted estimation procedure, the weights

Table 6. Patterns of Fertilizer Use Per Hectare: Relationships With Development Effort and Infrastructure

Characteristics
Number of Countries  Correlation Statistical
Characicristic ir. Test Coefficient __ t-Statistic  Significance
Government expenditure on agriculture per hectare 14 0.94 9.32 i
% Government expenditure on agriculture 14 0.33 1.23
Agricultural rescarch scientists per hectare 32 0.44 270 e
Agricultural personnel per hectare 36 -0.13 -0.76
Foreign concessional assistance to agriculture 38 -0.37 -2.35 *
per hectare
% irrigated area M 0.28 1.67
% Mecchanized area 39 0.60 4.50 i
Length of road nctwork per hectare 18 0.73 4.32 e

Notes: See Table 5.

The agricultural personnel per hectare, however, is not
strongly rclated, wiach perhaps indicates that just having
agricultural personncl without the support of a strong
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rescarch system and having staff in numbers only but
without proper training will probably not work in enhanc-
ing input use and food production.



The ncgative sign on the foreign concessional assis-
tance variable indicates that much of the concessioral
assistance is going to countrics with very low lcvels of
fertilizer use. It is difficult to comment on this without
information on whether such assistance is inducing indig-
cnous cfforts to develop agriculture. However, it does
indicate that commitment to agriculture as reflected in
government expenditure per hectare is far more important
than forcign assistance. The irrigated arsa variable is posi-
tively related but is not very strong probably because of
data and mcasurcment problems with the FAQ irrigation
data. Most of the irrigation data for sub-Saharan Africa
do not capture the private/smallholder/tube well irriga-
tion that is increasing (FAO, 1986a,b). On the other nand,
the weak corrclation could be taken as an indicator of sig-
nificant fertilizer usec on unirrigated land in some
countrics. The corrclation between fertilizer use and the
pcreentage of mechanized arca, however, is extremely
significant. Perhaps this could be duc to a significant
proportion of the fertilizer use being concentrated on
large mechanized farms in sub-Saharan Africa. The corre-
lation may also indicate that modcrnization of farm prac-
tices probably faces a labor shortage in sub-Saharan
Africa, and where the modernization has made progress,
it has probably been by overcoming this constraint
through mechanization. This result supports the conten-
tion of somce rescarchers (e.g., Nagy ct al., 1987) that farm
power and labor represent real constraints in the modern-
ization of agriculture in sub-Saharan Africa.

The length of road nctwork per hectare emerges as
another very strong variable indicating clearly the great

importance of infrastructure devclopmeni. Better road
nctwork not only reduces the cost of transportation but
also facilitates a whole set of other development processes
that, in turn, facilitate the diffusion of fertilizer use over a
larger arca.

Trade and Debt Characteristics

Trade and debt characteristics have important associa-
tions with levels of fertilizer use (Table 7). The results
show a strong negative association between percentage of
food imports and fertilizer use indicating that the
countries that use less fertilizer have large food imports.
Whether this is duc to constraints on foreign exchange
availability for fertilizer imports or availability of con-
cessionary food imports cannot be ascertained without
further rescarch. If it is the former, the question of the
relative cconomics of food versus fertilizer imports be-
comcs rclevant, an argument frequently used against fer-
tilizers in sub-Saharan Africa.

The relationship with dependence on  agricultural
cxports is positive but not significant. This shows that,
cven among countrics that depend hceavily on agricultural
exports, many have not made ecnough cffort to raise fer-
tilizer usc.

The degree of indebtedness has a strong ncgative
association confirming that, given the high imnpoit depend-
ence for fertilizer supplics, debt burdens may be serious
problems in the governments’ commitment to cfforts
required in raising fertilizer use. What is important to
noltc, however, is that fertilizer imports alone form a very

Table 7. Patterns of Fertilizer Use per Heclare: Relationships With Trade and Debt Characteristics

Number of Countries  Correlation Statistical
Characteristic in Test Cocfficicnt  (-Statistic  Significance
Food imports as % of total imports 39 -0.48 -3.32 rar
Agricultural exports as % of total exports 36 0.25 1.50
Dcbt as a % of export carnings 37 -0.39 -2.48 e
Dcbt per hectare 37 -0.04 -0.25
Landlocked countrics (Dummy) 39 0.29 1.88 *

Notes:

1. The fertilizer nse data is a 5-ycar average over 1979-83.

2.

3.
usc primarily duc to sugarcanc plantations.

being arable and permanent cropped land in cach country.

Sce Appendix 1 for data notes and sources.
Statistical signiticancc:
*** Significant at 99% level.
** Significant at 95% level.
* Significant at 90% level,
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Per hectare implics per hectare of arable and permanent cropped land.
The sample exclrdes Mauritius and Swaziland, which arc small atypical countries that have very high levels of fertilizer

For greater representational accuracy, the computation is donc through a weighted cstimation procedure, the weights



small proportion of the import bilis of most countrics.
Conscquently, the policy to reduce fertilizer imports saves
little forcign exchange, and this policy could result in large
increases in the food import bills. Fertilizer supplics prob-
ably suffcr greatly from the general irrational cuts that are
imposcd by governments in a foreign exchange crisis. This
is not uncommon in the developing world and can be
traced to inadequate appreciation of the role of the supply
stde in raising fertilizer usc rapidly (Desai and Stonc,
1987b). The results also show that trade problems in
landlocked countries do not seem to cause a major
problem in enhancing fertilizer use. ‘This may be because
landlocked countrics are conscious of these problems and
have devised ways and mcans to solve them after they
have made a commitment to develop agriculture through
fertilizer use. In fact, with some significance, landiocked
countrics have a higher level of fertilizer use than do
countrics with access 1o the sca.

Fertilizer Sector Characteristics

This scction cxamines associations between levels of
fertilizer use and a few fertilizer sector characteristics
among sub-Saharan countries. The results are given in
Table 8. The presence or absence of raw materials does
not scem (o influence fertilizer consumption.  Without
their use in fertilizer production, mere availability of raw
matcrials cannot be expected to influence levels of fer-
tilizer use.

in contrast, fertilizer production is positively and sig-
nificantly associated with levels of use. To some exient this
may be a supply response to effective demand for fertil-
izers. But to a large extent this may also be a result of
cfforts to create demand by the domestic production sys-

tems. This process has been observed in many parts of the
develeping world, most notably in China, India, Indonesia,
Pakistan, and Bangladesh. Again, this is consistent with
the argument that supply side plays a more decisive role in
raising fertilizer usc than has been recognized in the
litcrature (Desai 1987, and Desai and Stone, 1987 a,b).

Fertilizer subsidy also appears to have a significant
positive association with the level of fertilizer use. This
indicates that the question of the desirability of fertilizer
subsidics may be more complex in sub-Saharan Africa
than is geacrally understood. Tn an cnvironment charac-
terized by low response ratios and inadequate develop-
ment of systems and inurastructures that facilitate growth
in fertilizer usc, fertilizer subsidics may be initially neces-
sary. But the long-term solution is to develop systems that
lower farmers’ cost of using fertilizers by raising the
responses of crops to ferilizer use, by lowering the
iransport costs, and by removing the constraints to the use
of complementary inputs (sce Nagi et al., 1987 and Falusi,
1987). Even in the current context, more rescarch is
nccessary to evaluate the cffects of subsidies on the
processes that affect growth in fertilizer usc.

From the above analysis, which at best is only indica-
tive, it is clear that behind the vast cross-sectional varia-
tion in fertilizer consumption among sub-Saharan coun-
tries there are numerous factors, and much more intensive
rescarch is necded to arrive at firm conclusions. Hasty
generalizations, however plausible, cannot be a guideline
for policics to increase fertilizer use rapidly. All that one
can say at this stage is that cven at such low levels a variety
of macro factors scem to be relevant, far more than
perhaps onc would have assumed on a priori grounds.

Table 8. Patterns or Fertilizer Use per Hectare: Relationship With Fertilizer Sector Characteristics

Number of Countrics  Corrclation Statistical
Charactcristic in Test Cocfficicnt  t-Statistic  Significance
Countries with fertilizer raw matcrial - including 39 -0.14 -0.87
oil & gas (dummy)
Countrics with fertilizer production (dummy) 39 0.33 2.16 **
Countrics with fertilizer subsidics (dummy) 39 0.35 2.28 *

Notes:
1. The fertilizer use data is a 5-ycar average over 1979-83.

2. Per hectare implics per hectare of arable and permanent cropped land.
3. The samplc excludes Mauritius and Swaziland, which are small atypical countrics that have very high levels of fertilizer

usc primarily duc to sugarcanc plantations.

4. For grealer representationa! accuracy, the computation is donc through a weighted estimation procedure, the weights

being arable and permancni cropped land in cach country.

n

Sce Appendix 1 for data notes and sourccs.
6. Statistical significance:
*** Significant at 29% level.
** Significant at 95% level.
* Significant at 90% level.



Growth in Fertilizer Consumption
ii« Different Regions

This scction briefly reviews the time-scrics of fertilizer
consumption in different agroecological regions of sub-
Seharan Africa.

Sub-Saharan Africa is a vast subcontinent encompass-
ing large differences in agroclimatic conditions. The Atlas
of African Agriculture (FAO, 1986) has divided it into five
broad agroccological regions: (1) Arid and Scmiarid
Sudano-Sahel, (2) Humid and Subhumid Wecst Africa,
(3) Humiid Central Africa, (4) Subhumid and Mountain
East Africa, and (5) Subhumid and Semiarid Southern
Africa (cxcluding South Africa). The country compositions
of these regions are given in Table 1, and a map depicts
the delincation of regions (Figure 1).

Tables 9 and 10 present a broad comparative picture
of the levels of fertilizer vse, grewth performance, and
sharcs of fertilizer consumption of the diffcrent regions.
Over the entire period (1961-84), West Africa had the
highest ratc of growth (15.6%). This was followed by
Central Africa (8.9%), and all the remaining thrce regions
had growth rates of about 6%-7%. Oniy West Africa had
a higher growth during the 1970s® than during the 1960s,
17.1% compared with 15.2%. In all the other regions, ihe
growth rate during the 1970s was substantially lower than
in the 1960s. During the carly 1980s (1980-84), only the
Central region had a higher growth rate than in the 1970s,
89% compared with 4.3%. in all other regions, it was
lower, becoming even negative in Sudano-Sahel and
Southern Africa. Thus, after the 1960s, the growth rate of
festilizer consumption decreascd in cach of the succecding
periods in Sudano-Sahcl, East Africa, and Southern
Africa. This is significant considcring that these regions
have 57% of the arable and permancnt cropped land and
55% of tnc population of sub-Saharan Africa.

The Western and Central regions had the lowest
shares in the 1960s. With their relatively higher growth
ratcs, the regional distribution of fertilizer consumption in
sub-Saharan Africa had become less skewed by the carly
1980s. Thc share of the Western region increased from
9% 1o 30%, whercas the shares of the Sudano-Sahel, East,

2. The division of the 1961-1984 pcriod into the three sub-
periods the 1960s, 1970s, and carly 1980s is arbitrary. Most
SSA countrics became independent in the late 1950s and
the 1960s. Thus, most of thcm were newly indcpendent
nations in the 1960s. This was a period of much political
struggle and also of initiation of development efforts in
many countrics. The 1970s was a period of the major oil
shocks, which greatly helped some and harmed many. The
carly 1980s was marked by sharp declines in the terms of
tradc, an acutc debt crisis, and some major droughis.
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and Sonthern regions declined. The regional coefficient of
variation of consumption had declined from 66% in the
early 1960s to 57% by the carly 1980s.

Table 9. Fertilizer Consumption Growih in Sub-Sahar:: 1

Africa
1961- 1970- 1980- 1961-
Region Statistic Units 1970 1980 1984 1984

Sudano-Sahel Mean Level '000tons 458 1037 1243 212
Growth Rate RS 55 24 6.7
t-Statistic 4.8 1.9 08 90

West Africa Mear Level '000tons 251 1213 301.1
Growth Rate 15.2 17.1 74 156
t-Statistic 18.1 12.2 2.7 417

Central Africa Mz:an Level 17.7 35.6 544
Growth Rate 218 43 89 89
t-Statistic 23.0 28 52 108

East Africa Mcan level '000tons 632 1133 1559
Growth Rate 103 2.3 21 59
t-Statistic 184 32 0.7 147

Southern Africa Mecan Level '000tons 117.1 2785 3628
Growth Rate 11.1 338 213 74
t-Statistic 10.6 3.6 -39 122

Sub-Saharaae Mean izvel '000tons 268.8 6523 9985
Alrica Growth Rate 115 6.0 02 85
t-Statistic 16.9 74 0.1 212

Table 10. Important Fertilizer Consuming Countries in
Sub-Saharan Africa by Agroecological Reginn,

1980-84
Regional Rank
Consumption  Major Share Consumption by kg/ha
Region Shares Countries Shares Consumption
(%) (%)
Sudano-Sahe] (arid) 12 Sudan 50 3
Senegal 20 4
Mali n 2
a
West (humid and 30 Nigeria 75 4
subhumid} Céte d'lvoire 14 1
Ghanma i 3
»
Centra! (humid) s Cameroon n 1
Zaire 16 3
Gebon 3 2
”»
Esst (subkumid and 16 Keaya 49 2
mounlain) Ethicpis 2% 4
Mauritius 17 1
”
Southern (subhumid 36 Zimbabwe 4 2
and semiarid) Zambia 2 3
Malawi n 4
7

Table 10 presents the regiona! shares in consumption
of fertilizers (1980-84) and the shares of the top three
consuming countrics in cach region. In cach region, one
country alone accounts for 43%-77% of the fertilizer



consumption, and the top thice countrics account for
76%-96% of each region’s consumption. The top three
countries, according to total consumption, are also among
the top four when ranked according to consumption per
hectare of arable and permanent cropped land within each
region,

Suduno-Sahel Region

The Arid and Scmiarid Sudano-Sabel Region as
defincd by FAO consists of Burkina Faso, Cape Verde,
Chad, The Gambia, Mali, Mauritania, Niger, Senegal,
Somalia, and Sudan. Its fertilizer consumption is about
12% of sub-Saharan Africa (1980-84). It had a statistically
significant but relatively low ratc of growth of 6.7%
(1961-34) with extremely large fluctuations (Figure 3). In
the 1960s, the growth was fairly rapid until 1967. This was
followed by a decline until 1970. After 1970, there was an
unprecedented momentum of growth to 1975 with the fer-
tilizer consumption incrcasing rapidly from about 50
thousand tonncs to 160 thousand tonncs. But this momen-
tum slowed after 1975, and coasumption declined to 85
thousand tonnes in 1978-79. This unusual time path nceds
study. It scems to have much to do with events in Sudan.
There was some recovery in 1980-81 but a decline again in
1983 followed by another risc in 1984,

The fertilizer consumption in Sudano-Sahel is, in
rcality, dominated by Sudan, Sencgal, and Mali. The tem-
poral variation in fertilizer consumption in the Sudano-
Sahel region appears to be largely duc 1o policics and
prospects of the major cexport crops of cotton and
groundnut and the import policy for feriilizers. Irrigation
plays a major role in expansion of fertilizer use, especially
in Sudan where policics towards these crops and fertilizer
imports arc supportive. Droughts seem to have a major
effect in Scncgal and Sudan, but not in Mali. Diversifica-
tion of the crop basc for fertilizer use may bring more
stability in fertilizer use and thus improve the prospects
for growth in consumption.
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Figure 3. Fertilizer Consumption - Sudano-Sahel
Region.

West Africa

The Humid and Subhumid West Africa Region con-
sists of Benin, Cote d’Ivoire, Ghana, Guinca, Guinca-
Bissau, Liberia, Nigeria, Sicrra Leone, and Togo. It has
about 30% sharc in the sub-Saharan fertilizer consump-
tion. This is one region in Africa that chowed sustained
rapid growth in fertilizer consumption at a rate of 15.6%
per year during the 1961-84 period (Figurc 4).

360

krol s
200.. /

a0, /

-

NPX — Tons (thousand-)
g =

°T M
g

NS S B ¢ | 1 | il

1 |
61 63 65 6! 69 n

| |
n n ™
Years

i

Figurc 4. Fertilizer Consumption - West Africa.

Starting with an average of 25 thousand tonnes in the
1960s, among the lowest of the five regions, the consump-
tion had grown to over 300 thousand tonnes by the carly
1980s and was thc highest of all regions by 1984. West
Alfrica is also the only region that showed an acceleration
in the grovath raic in the 1970s from 15.2% in the 1960s to
17.1% in the 1970s. But the rate fell to 7.4% in the carly
1980s. This may be a rcsult of the debt crisis, given that
the top two countrics in this region, Nigeria and Cote
d’Ivoire, are classificd by the International Monetary Fund
as hcavily indcbted countrics and also that they were
highly dependent on imports for fertilizer suppiics during
the period covered here.

Fertilizer consumption in this region is dominated by
Nigeria, Cote d'lvoirc, and Ghana. The major deter-
minants of the growth in fertilizer consumption appear to
be oil revenues (in Nigeria) and their utilization for
import of fertilizers as well as premotion of fertilizer use;
the world pricc prospects for major export crops (cocoa
and coffee, particularly for Cote d’lvoire and Ghana), and
the government policics towards these export crops. It
scems that the narrower the crop base of fertilizer usc
(Ghana/Cote d’Ivoirc versus Nigeria), the greater the
variability and the lower the prospect of sustained growth
in consumption,

Central Africa
The Humid Central Africa Region consists of
Cameroon, Central African Republic, Congo, Equatorial



Guinca, Gabon, and Zzire. This region has the lowest
total fertilizer consumption of the five regions, only 5%
share of sub-Saharan Africa. Consumption grew at 9%
per year from 1961 to 1984. It grew rapidly in the 1960s at
a rate of 22%, but the growth stalled in the 1970s cxcept
for an increase in 1976-77, giving an average rate of only
4% (Figurc 5). Consumption accelcrated again to 9% in
the carly 1980s, making this the only region to show an
acceleration in the 1980s.
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Figurc 5. Fertilizer Consumption ~ Central Africa.

The consumption increased from an average of 18,000
tonncs in the 1960s to 55,000 tonnes in the early 1980s. All
countrics in this region are highly import dependent.

The fertilizer consumption in the region is dominated
by Camcroon, Zairc, and Gabon. A detailed study of these
countrics reveals that in the Central Region carnings from
petrolcum and mincral wealth scem to have played a
major role in fostering growth in fertilizer use, coupled
with 2 nced to be less dependent on food imports. Where
cxport crops arc important, as in Camecroon, carnings
from them have also influenced fertilizer consumption,

East Africa

The Subhumid and Mountain East Africa Region con-
sists of Burundi, Ethiopia, Kenya, Madagascar, Mauritius,
Rwanda, and Uganda. The region has a sharc of 16% in
sub-Saharan fertilizer consumption (1980-84).

The 1960s saw a fairly rapid growth at a significant rate
of 10.3% per ycar. However, for most of the 1970s, there
was complete stagnation at a level of about 110,000
tonnes. The consumption accelerated during 1979-81, but
subscquently shows large fluctuations (Figurc 6). Except
for Mauritius and Uganda, the region is highly dependent
on imports for fertilizer.
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Figure 6. Fertilizer Consumption - East Africa.

Fertilizer consumption in this region is dominated by
Kcnya, Ethiopia, and Mauritius. A detailed study of these
countrics reveals that fluctuations and growth in the East-
crn Region arc associated with a variety of factors: the
spread of hybrid maize, increasc in coifce area, and fer-
tilizer imports and policics towards all of them-as in
Kenya. Such policics are associated with stability of usc on
statc farms in Ethiopia and on sugarcanc farms in
Mauritius.

Southern Africa

The Subhumid and Scmiarid Soutbern Africa Region
consists of Angola, Botswana, Malawi, Mozambique,
Swaziland, Tanzania, Zambia, and Zimbabwe. The region
has a 36% sharc of fertilizer consumption in sub-Saharan
Africa (1980-84), the largest share of all the regions. The
consumption has grown at a rate of 7.4% per year (1961-
84). The consumption of this rcgion was significantly
higher than that of other regions, but by 1984, it had been
surpassed by the rapidly growing consumption in the
Western Region,

Consumption grew rapidly in the late 1960s (up to
1971) at a rate of 11% (Figurc 7). But during most of the
1970s, there was virtually no growth in eccnsumption, and it
hovered around 220,000-230,000 tonnes. In 1979-81 there
was a sharp increase, but this was followed by a con-
tinuous declinc up to 1984. Among all sub-Saharan
rcgions, this onc has a relatively more even distribution of
fertilizer consumption. Southern Africa is not highly de-
pendcent on imports.

The consumption in this regior is dominated by Zim-
babwe, Zambia, and Malawi. A detailed study of these
countrics shows that in the Southern Region maize
(probably through introduction of hybrid maize) and the
cxport crop of tobacco appear to have played a major role



in fertilizer consumption. At least the initial momentum of
growth in consumption appears to have come through
larger commerecial farms. Subscquentiy this scems to have
reached the smallholders.
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Figurc 7. Fertilizer Consumption - Southern Africa.

Growth has stalled in the region mainly because of
political disturbances and transportation difficultics in
Zimbabwe, deteriorating terms of trade leading to debt
crisis in most countries, and periodic droughts.

From this brief review of rcgional trends, again it
appears that growth in fertilizer consumption has been a
complicated process influcnced by a varicty of forces.
Major forces have been oil revenues when used at least in
part towards agricultural development, terms of trade for
cxport crops and other exports, oil/fertilizer import
prices, expansion of the crop basc of fertilizer use, espe-
cially into food crops, spread of hybrid maize, cxistence of
commercial farming, political disturbances, and droughts.
In generating faster growth, factors on both the demand
and the supply side have been important. And on both
sides, government commitment and policies scem to have
cxerted a strong influence,

Emerging Conclusions

1. Analysis in this study indicates that the FAO data on
fertilizer consumption, with all their limitations, are
quite dependable for deciphering the major features of
sub-Saharan fertilizer consumption. Thus, for instance,
the time scrics of consumption has a large amount of
variation, most of which can be traced to important
events in the political, cconomic, or agricultural his-
torics of thc countrics. The dependability of the data
may be duc to the fact that much of the fertilizer con-
sumed is imported, and imports are subject to better
recordkeeping. The usefulness of the data for sephisti-
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cated econometric wo'k on marginal ycar-to-year
changes in consumption, however, may be limited
because the data could be reflecting changes in
imports rather than in actual consumption.

. Over the last two decades, fertilizer consumption has

increased in all agroccological regions, although at
varicd rates and with varying degrecs of steadiness.
This has reduced the skewness in levels of consump-
tion among diffcrent regions and zlso among
countries. Motwithstanding this, it is c'car that only
West Africa had a sustained growth in fertilizer con-
sumption in sub-Saharan Africa. Although oil revenue
must have helped this region to maintain growth in
imports, it appcars that this would not have sufficed
without government clfort to cnhance agricultural
development, which broadened the cropwise basc of
fertilizer use.

. Countrics that depended heavily on export and uon-

food crops scem to have used the bulk of their fer-
tilizer on these crops. On the whole, their fertilizer
consumption growth has been poor. The high
variability in thc world prices of these agricultural
exports (and also the long-term downward trend) has
causcd large fluctuations in the fertilizer consumption.
This must have come from both the fertilizer demand
side (in that use is concentrated on such crops) and
from the fertilizer supply side (due to import
restrictions).

. It is in the countrics where fertilizer usc is heavily con-

centratcd on cxport and non-food crops that the
government output pricing policics seem to have
played the greatest havoc with respect to growth in fer-
tilizer consumption. These policies are usuaily ticd to
the world market conditions and the need to generate
both forcign ecxchange carnings and government
revenie. From the viewpoint of growth in fertilizer
consumption, concerted cfforts are nceded to broaden
the basc of fertilizer usc.

. Countrics that have the highest average fertilizer use

levels (Zimbabwe and Kenya—ignoring the sugarcane
economics of Mauritius and Swaziland) and the most
impressive growth performance (Nigeria) scem to have
succceded because of their efforts to push use on food
crops, which accounts for high proportions of the
cropland.

. Maize appears to have considerable potential for in-

creasing fertilizer use in sub-35aharan Africa. This
probably stems from its wide agroclimatic suitability
and relatively high fertilizer response ratio. However,
given the low average fertilizer use levels, it is likely
that fertilizer use even on this crop is not very common



in many countries. This could be duc to deficiencies in
both the agricultural rescarch and extens.on systems as
well as inadequate development of the fertilizer dis-
tribution system. But their relative importance may be
different at different locations. Sharply focused
rescarch is necessary to determine which of the two is
the more severe constraint,

Government commitment to agriculturc scems vital
for enhancing fertilizer use. In specific terms, greater
attention must be given to agricultural rescarch
(particularly on food crops) and the developmeni of
the physical and insiitutional infrastructurcs. The
former would accclerate the growth of conversion of
the potential into farmers’ effective demand for fer-
tilizer by improving the protitability, and the latter is
nceded to channel supplies to satisfy this demand.
Growth in actual consumption cannot cccur unless
both these processes are operating vigorously.

Debt burden scems to have been a major factor in
slowing the growth of fertilizer consumption in the
carly 1980s. Whereas resolution of the debt problem is
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important, it is equally important to note that in most
of the sub-Saharan countries, fertilizer import is only a
small fraction of the total import biil. Therefore, cur-
tailing fertilizer imports does not solve the debt
problem; in fact it may aggravate it by slowing growth
in food production and thus increasing dependence on
food imports.

Finally, it is clcar that despite low levels of fertilizer
usc the sub-Saharan fertilizer scene has not been stag-
nant or unchanging. It offers ample opportunitics to
ask pertinent questions and thus to understand what is
required for accclerated growth in fertilizer consump-
tion. The first step in this direction is to ask if past
growth in consumption could have been faster. What is
lacking in the forces governing fertilizer consumption
can be mcaningfully identified by asking this pertineat
qucstion. But to answer this question, it is imperative
to first gathcr adequate informatior on the fertilizer
scene itself. Without this information, onc could be
producing "prccisc” answers to questions that have
little bearing on the sub-Saharan fertilizer scene.
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Appendix: Data Notes and Dats Sources

Regional Classification: Based on Atlas of African
Agriculture, FAO (1986).

Fertilizer Consumption, Production and Import
Data: FAO Fertilizer Tapes and Fertilizer Year-
books, FAQ, various issucs.

FAOQ is known to receive country consumption data
on calender year and crop year basis but reports all
the data in crop years (July-June). in gencral if
calendar year 1980 data arc reccived, they are
reported under 1980/81, c.g., for China. This paper
refers to 1980/81 as 1980, and follows the samc con-
vention for all the years,

Arablc and Permanent Cropped Land Arca, Average
1979-81: Production Ycarbock, FAQ (1985).

Anglophone/Francophone Countries: An Atlas of
African Affairs, Griffiths (1985).

Population Data, 1980: Atlas of African Agriculture,
FAQ (1986).

GNP Per Capita, 1982: Atlas of African Agriculture,
FAO (1986).

GNP Per Capita Growth Rate 1960-82: Towards Sus-
taincd Development in Sub-Saharan Africa, World
Bank (1983).

Percent GDP from Agriculture 1979: Accclerated
Development in Sub-Szharan Africa, World Bank
(1983).

Major Food Crops Production 1979-81 Avg (in terms
of cereal equivalents): Supply and Utilization Tapes,
FAO (1987).

Harvested Arca Under Different Crops, 1979-81
Avg: Production Yearbook, FAO (1985).

Total Harvested Arca, Arca Under Foodcrops, Arca
under Export and Non-Food Crops, 1979-81 Avg:
Allas of African Agricultvre, FAO (1986).
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12

13.

14.

17.

18.

19.

20.

21

22,

23,

24.

Cereal Yield, 1979-81 Avg: Africa-Statistical
Bascbook for Food and Agriculture, FAO (1986).

Government Expenditure on Agriculture, 1982-83:
Atlas of Alrican Agriculture, F/ (1986).

Agriculiure Rescarch Scientists and Personnel,
1982-83: Atlas of African Agriculture, FAOQ (1956).

Forcign Concessional Assistance to Agriculture,
1980: Atlas of African Agricuiture, FAQ (1986).

Trrigated Arca (% of Arable and Permanent
Cropped Land), 1982: Atlas of African Agriculture,
FAO (1986).

Mcchanized Arca (% of Arable and Permancnt
Cropped Land) 1982: Atlas of African Agriculture,
FAO (1986).

Length of Road Network, 1981: World Road Statis-
tics 1979-83, International Road Federation (1984).

Food Imports as Percentage of Total Imports, 1979-
81: Atlas of African Agriculture, FAQO (1986).

Agricultural Exports as Pereentage of Total Exports,
1983: Atlas of African Agriculturc, FAQ (1986).

Dcbi as Percentage of Export Earning, 1983-84: At-
las of African Agricaiture, FAO (1986).

Debt Per hectare, 1983: Ailas of African Agriculture,
FAO (1986).

Identification of Countrics with Fertilizer Raw
Matcrials and with Fertilizer Production: Mudahar
(1980).

Identification of Countries with Fertilizer Subsidics:
Mclintire (1985).



Une Analyse de ’Approvisionnement en Engrais

en Afrique Sub-Saharienne

Balu L. Bumb

rd

Résumé

L'utilisation des engrais cn Afrique sub-saharienne est
limitée. Elle varic énormément d’année cn année ct de
pays en pays. Bien que divers facteurs économiques, tech-
niques, €cologiques, institutionnels, ct politiques con-
courcnl a cclte situation, cet expesé sc basc sur les ten-
dances qui régissent la production ct Iimportation
d’cngrais pour déterminer si les fluctuations obscrvées
dans la consommation de cct intrant sont liées a
Pinstabilité des sources dapprovisionnement.

Entre 1962 ct 1986, l'utilisation des cngrais a connu
une rapide augmentation, mais la production n’a pas suivi.
Par conséquent, le fossé entre Poffre ct la demande sest
€largi au cours de cette période , centrainant un accroissc-
mcrt des importations qui sont passées de 146 000 tonncs
d’¢léments nutritifs cn 1962, a 1 114 000 tonnes cn 1986, ct
fournissent plus de 90 pour cent des cngrais utilisés cn
1986. Sclon les prévisions, cet écart s’accentuera dans les
annes quatre-vingt-dix, puisque Paugmentation dc la

rd

production attenduc reste faible.

La dépendance c.cessive de PAfrique sub-saharienne
vis-3-vis des importations introduit trois sortes
d’incertitudes qui freinent approvisionncment en engrais:
la premicre résulte des fluctuations des prix mondiaux des
engrais; la scconde concernc les fluctuations dans les al-
locations dc devises; ct la troisiéme est liée A I'instabilité
politique ct A la faiblesse de engagement de PEtat.

Dc plus, les importations sont trés cotcuses a cause de
Pétroitesse des marchés intéricurs. En cffet, Pincfficacité
des afrastructures physiques ct institutionnclles ct la posi-
tion enclavic de certains pays relévent encore davantage
les cots d’importation. Par conséquent, unc amélioration
de ces infrastructures ct du systéme d’approvisionneracnt
ct un développement de la production locale dans des
régions viables, contribucraicnt A promouvoir et 2
stabiliscr I'utilisation des cngrais.
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Fertilizer Supply in Sub-Saharan Africa—An Analysis

Balu L. Bumb
Introduction

Fertilizer usc in sub-Saharan Africa (SSA) is low and
variaklc. it is low becausc per hectare fertilizer usc is only
#bout 9.0 kg, compared with 58.3 kg in the dcvclopmg
countrics and 121.3 kg in the developed countries; it is
variable because cross-section (intercountry) and time-
scrics fluctuations arc large. For cxample, fertilizer usc
fluctuated between -10.8% and 34.3% during the 1980s
and between -6.1% and 184% during the 1970s (scc
Figurc 1 and Table 1). Likewisc, per hectare fertilizer usc
varicd between 1.0 kg in Zaire and 56.5 kg in Zimbabwe in
1984-85.

Scveral cconomic, political, technical, and institutional
factors could be responsible for the low levels and vari-
able naturc ot fertilizer usc in sub-Saharan Africa, and
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Figurc 1. Sub-Saharan Africa: Total NPK Consumption
Annual Percentage Change 1962-87.

Table 1. Sub-Saharan Africa: Fertilizer Consumption (tonnes)"

Nitrogen Change Phosphatc Change Potash Change Total Change
(%) (%) (%) (%)

1962 80,555 47,042 34,430 162,027
1963 73,655 -8.566 42,124 -10.454 35,905 4.284 151,684 -6.384
1964 88,655 20.365 45,104 7.074 48,276 34455 182,035 20.009
1965 117,293 32303 49,434 9.600 55,042 14.015 221,769 21.828
1966 131,321 11.960 59,447 20.255 53,893 -2.087 244,661 10.322
1967 146,757 11.754 68,719 15.597 62,098 15.255 271,574 13.452
1968 171,431 16.813 88,237 28.403 63,332 1.987 323,000 16.365
1969 176,031 2.683 88,031 -0.233 63,505 0.273 327,567 1.414
1970 188,396 7.024 97,700 10.984 74,155 16.770 360,251 9.978
1971 222,553 18.130 114,937 17.643 88,949 19.950 426,439 18.373
1972 273,167 22742 127,059 10.547 104,967 18.008 505,193 18.468
1973 281,113 2.09 142,969 12.522 117,415 11.859 541,497 7.186
1974 296,966 5.639 165,054 15.447 122220 4.092 584,240 7.893
1975 317,720 6.989 178,415 8.095 145,543 19.083 641,678 9.831
1976 381,487 20.070 187,315 4,988 129,056 -11.328 697,858 8.755
1977 372,032 -2.478 208,216 11.158 128,696 -0.279 708,944 1.589
1978 341,786 -8.130 217,173 4.302 157,674 22.517 716,533 1.085
1979 328,122 -3.998 194,772 -10.315 149,949 -4.899 672,843 -6.111
1980 376,811 14.839 192,692 -1.068 136,921 -8.688 706,424 4.991
1981 528,888 40.359 257,030 33.389 162,506 18.686 948,424 34,257
1982 556,656 5.250 325,190 26.518 187,958 15.662 1,069,804 12.798
1983 502,422 -9.743 270,358 -16.862 181,530 -3.420 954,310 -10.796
1984 497,502 -0.979 326,525 20.775 188,345 3.754 1,012,372 6.084
1985 496,291 -0.243 303,245 -7.130 178,891 -5.020 978,427 -3.33
1986 644,959 29.956 355,725 17.306 211,376 18.159 1,212,060 23.878
1987 644,200 -0.118 343,700 -3.380 176,500 -16.500 1,164,400 -3.932

a. All fertilizer quantitics except prices in this paper arc nutricnt metric tons, unlcss indicated otherwise.

Source: FAO Fertilizer Yecarbooks.
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therefore further research is required to identify the
proper role of these factors. However, this paper focuses
on the trends in fertilizer production and imports to sce
whether the fluctuations in fertilizer usc originated from
the fluctuations in supply sources. This approach is used
for two reasons. First, fertilizer imports account for more
than 90% of fertilizer use in sub-Saharan Africa; sccond, a
statistical analysis of the FAO data on fertilizer consump-
tion and imports revealed that during the 1980-87 period
the reported fertilizer consumption was identical to
fertilizer imports for 24 (o 28 of the 40 countries in sub-
Saharan Africa (Table 2). Hence, for many countrics the
fluctuations in fertilizer use could be reflections of the
fluctuations in fertilizer imports.

Table 2. Total NPK* Consumption Versus Imports in
Sub-Saharan Africa

(1) ) ()
Consumption  Consumption Consumption
Ycar < Imports = Imports > Imports

(Number of Countries Out of Total 40 SSA Countrics)

1980 5 26 9
1981 8 24 8
1982 3 24 13
1983 4 27 9
1984 5 26 9
1985 9 24 7
1986 6 26 8
1987 2 28 10

a. Total NPK mcans N + P:0s + K20,
Source: Derived from FAO data.

In addition to analyzirg the trends in production and
imports, the paper also analyzes the pricing environment
to identify the role of crop and fertilizer prices in produc-
ing low and fluctuating levels of fertilizer use in sub-
Saharan Africa.

The rest of the paper is divided into three scctions.
The next section deals with the trends in fertilizer supplics
through production and imports; it also discusses the
supply/demand balanccs to the year 2000. The following
scction analyzes the pricing environment; it covers import
and distribution costs of fertilizer products as well as
farm-level crop and fertilizer prices. The last scction sum-
marizes the main fiudings of the paper and identifies
issucs for further rescarch,

Fertilizer Supply in Sub-Saharan Africa

Trends in fertilizer production and imports arc
analyzed to identify fluctuations in fertit.zer supply and
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their impact on fertilizer use. Overall, because of the small
production base, fertilizer supply in sub-Saharan Africa is
largely dependent on fertilizer imports. For example, in
1985-86, imporis accounted for morc than 90% of fer-
tilizer usc in sub-Saharan Africa, and 30 of the 40
countries relicd exclusively on fertilizer imports. Such a
hcavy dependence on fertilizer imports may make sub-
Saharan Africa’s fertilizer use fluctuate with fluctuations
in imports.

Production

Table 3 provides data on total and nutricutwisc fer-
tilizer production in sub-Saharan Africa. It is clear from
the table that total fertilizer production has shown very
little growth during the 1980s. Ii incrcased from 178,000
tonnes in 1980 to 203,000 tonncs in 1982 and to 212,000
tonnes in 1986," with year-to-ycar fluctvation. in between,
and averaged around 192,000 tonnes of nutricnts, Against
the fluctuating level of production in the 1980s, the total
fertilizer producticr~ increased from 137,600 tonncs in
1970 to 471,000 tonnes in 1975, and then dropped to
240,000 tonncs in 1979. The main reason for this rapid risc
and fall in production in the 1970s was the opening of a
potash minc in Congo in 1970 and its closure duc to flood-
ing in 1978. Conscquently, the fluctuations in tota! fer-
tilizer production after 1973 arce ascribabie to fluctuations
in nitrogen and phosphate production,

During the 1970s, nitrogen production increased nearly
fourfold, fron: 25,000 tonnes in 1970 to 99,000 in 1980.
There was another 10%-12% growth in nitrogen produc-
tion during the 1950s. Nitrogen production fluctuated
between 96,000 and 115,000 tonnes between 1980 and
1988. The changes in capacity utilization scem to have
produced these fluctations because there was little growth
in the installed capacity.

Like nitrogen production, phosphate production also
incrcased rapidly during the 1970s but then fluctuated
aronnd 85,000 tonn:s between 1980 and 1985. Whether
the observed 20% incrcase in production in 1986 over
1985 is duc to improved capacity utilization or duc to an
incrcase in installed capacity is not clcar, for Scncgal’s
ncw phosphoric acid plant with a capacity of 230,000
lonnes was commissioncd in 1984-85. However, the levels
of phosphatc production in 1986 and 1987 were not sig-
nificantly different from those in 1974 and 1975. Thus,
after the mid-1970s, sub-Saharan Africa did not scc any
increasc in phosphate production. Likewise, there was
very little growth in nitrogen production between the
mid-1970s and the mid-1980s. Because of little growth in
nitrogen and phosphate production, there was little
change in total production during the 1980s (Figurc 2).

1. All the years referred to or used in this paper are split
years and arc usually indicat:d b the latter half of the
split ycar; for cxample, 1986 refers to 1985-86.



Table 3. Sub-Saharan Africa: Fertilizer Production (tonnes)

Nitiogen Change Phosphate Change Potash Change Total Change
(%) (%) (%) (%)
1962 0 11,600 0 11,600
1963 0 12,420 7.069 0 12,420 7.069
1964 0 16,976 36.683 0 16,976 36.683
1965 0 19,100 12,512 0 19,100 12,512
1966 0 25,600 34.031 0 25,600 34.031
1967 0 25,202 -1.555 0 25,202 -1.555
1968 1,004 34,586 37.235 0 35,590 41.219
1969 2,530 151.992 38,292 10.715 0 40,822 14.701
1970 24,806 830.474 45,165 17.949 67,000 136,971 235.532
1971 48,881 97.053 55,825 23.602 123,000 83.582 227,706 66.244
1972 80,973 65.653 63,530 13.892 257,820 109.610 402,373 76.707
1973 90,541 11.816 82,952 30.469 284,280 10.263 457,773 13.768
1974 87,777 -3.053 93,540 12.764 265,440 -6.627 446,757 -2.406
1975 91,335 4,053 94,810 1358 285,060 7392 471,205 5472
1976 94,409 3.366 83,650 -11.771 277,140 -2.778 455,199 -3.397
1977 96,128 1.821 81,896 -2.097 266,800 -3.731 444,824 -2.279
1978 88,441 -7.997 69,808 -14.760 81,300 -69.528 239,549 -46.147
1979 92,944 5.092 78,700 12.738 0 -100.000 171,644 -28.347
1980 98,900 6.408 79,000 0.381 0 177,900 3.645
1981 114,617 15.892 84,500 6.962 0 199,117 11.926
1982 112,790 -1.594 90,150 6.686 0 202,940 1.920
1483 113,305 0.457 65,948 -26.846 0 179,253 -11.672
1984 103,598 -8.567 85,006 28.899 0 188,604 5217
1985 96,921 -6.445 81,800 3.7 0 178,721 -5.240
1986 112,154 15.717 100,500 22.861 0 212,654 18.987
1987 66,100 -14.314 101,800 1.294 0 197,900 -6.938
Source: FAO Fertilizer Yearbooks. -
250 countrics. Thirty of the forty countries do not produce any
| fertilizers. Of the ten countries that were producing fer-
200 tilizers in the mid-1980s, two countrics, namciy, Zim-
babwe and Senegal, accounted for about 80% of the total
150 - fertilizer production. Another 10% was contributed by
Tanzania and Mauritivs (Table 4). Thus, about 90% of the
H total fertilizer production was concentrated in these four
5 100 countrics: onc cach in west and south Africa, and two in
east Africa.’
50
A Although Nigeria’s contribution to the total fertilizer
0 v <t '/\\/‘v 3 production in sub-Saharan Africa was small (2.3%) in the
w mid-1980s, large-scale ammonia and urea plants were
.50 : . ; ; 4 ; — commissioned in 1987, and thus the country’s sharc in
1962 1965 1969 1972 1975 1978 1982 1985 1988 {o(al production will increase significantly by 1989-90 and

Figurc 2. Sub-Sal.aran Africa: Total NPK Production
Annual Percent Change 1962-87.

Regional Concentration of Production
Not only was growth in fertilizer production slight in
sub-Saharan Africa, it was also concentrated in only a few
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thereafter.

The Widening Gap Bztween
Consumption and Production

Bccause there was very little growth in indigenous
production, the gap between consumption and production

2. Reference here is only to sub-Saharan Africa.



Table 4. Countrywise Fertilizer Production in
Sub-Saharan Africa: N, P:Os, and Tota! NP

Average
Country 1983/84 1984/85 1985/86  1984/86  Share
------------- (tonnes) - -----cec-uea (%)

Nitrogen
Céte d'Ivoire 3,900 1,000 2,600 2,500.00 240
Mauritius 9,037 7,796 9,208 8,680.33 833
Mozambique 500 0 0 166.67  0.16
Scnegal 3,500 10,000 12,000 8,500.00 8.16
Somalia 0 2,000 9,200 373333 358
Swaziland 5,000 0 0 1,666.67  1.60
Tanzania 4,966 2,500 7,000 482200 4.63
Zambia 5,695 5,025 2,446 438867 4.21
Zimbabwe 71,00 68,600 69,700  69,766.67 66.94
N Total 103,598 96,921 112,154 104,22433  100.00
Phosphate
Céte d'Ivoire 2,000 3,100 2,600 2,566.67  2.88
Mozambique 200 0 0 66.67  0.07
Nigeria 4,200 5,000 5,000 4,73333 531
Scnegal 30,000 30,000 37,500  32,500.00 3648
Tanzania 4,106 4,000 7,100 5,068.67 5.69
Zimbabwe 44,500 39,700 48,300  44,166.67 49.57
P20s Total 85,006 81,800 100,500  89,102.00 100.00
N + P20s
Cote d'lvoire 5,900 4,100 5,200 506667 2.
Mauritius 9,037 7,796 9,208 8,680.33 449
Mozambique 700 0 0 23333 912
Nigeria 4,200 5,000 5,000 4,733.33 245
Senegal 33500 40,000 19,500  41,00000 21.21
Somalia 0 2,000 9,200 3,733.33 1.93
Swaziland 5,000 0 0 1,666.67  0.86
Tarzania 9,072 6,500 14,100 989%0.67 S5.12
Zambia 5,695 5,025 2,446 4,388.67 227
Zimbabwe 115,500 108,300 118,000 113,933.33 58.92
NP Total 188,604 178,721 212,654  1¥3,326.33 100.0¢

Source: FAO Fertilizer Yearbooks.

widened over time (Figure 3) and made sub-Saharan
Africa incrcasingly dependent on fertilizer imports. In
absolutc terms, this gap widened from 139,000 nutricnt
tonnes in 1970 to 1,014,000 nutricnt tonncs in 1986. Thus,
in 1986, about 94% of the total fertilizer requirements
were met by imports. The consequences of this widening
gap between consumption and production and the result-
ing import dependence are analyzed below.

Future Outlook

The current gap between consumption and production
is not only large but also cxpected to remain so, and it
could become cven larger in the future unless decisions
are made and implecmented to promote cconomically
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Figurc 3. Sub-Saharan Africa: Gap Between Total
Fertilizer Consumption and Production.

Supply/demand balances for nitrogen, phosphate,
potash, and total nutricnts in sub-Saharan Africa arc indi-
cated in Table 5 and Figure 4. Two scts of demand projec-
tions arc uscd: onc sct from the FAO/UNIDO/World
Bank Working Groun (WG) and the other from FAO.
Becausc no scparate demand forecasts arc prepared by
thc Working Group for sub-Szharan Africa, its projected
nutricntwisc growth rates for the developing market
cconomics of Africa arc used to derive rutricntwisc
demand forccasts for sub-Saharan Africa. Furthermore,
because the Working Group’s forecasts are available only
for the period 1986-92, the demand forccasts for the
1993-2000 period arc derived by using the projected
growth rates for the 1986-92 period. FAO’s demand
forccasts arc available for the 1984-2000 period, but thesc
arc not available nutricntwisc.

The major difference between the Working Group’s
demand forccasts and FAQ’s forccasts is that the former
refer to cffective demand, whereas the latter are norma-
tive fertilizer requirements to achicve a rcasonable degree
of food sccurity. Another difference between the two is
the difference between the projected growth rates. FAO's
projections imply an annual growth of 6.4%, and the
Working Group’s projcctions imply an annual growth of
3.6%. Thus, according to these estimates, fertilizer usc in
sub-Saharan Africa could grow from 1.2 million nutricnt
tonncs in 1985-86 to anywhere between 2.1 (WG) and 2.9
(FAO) million tonncs in the ycar 2000. Of the 2.1 million
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tonnes of total fertilizer demand projected by the Working
Group, 1.1 million tonnes is for nitrogen, 0.6 million
tonnes for phosphate, and 6.4 million tonncs for potash.

Tablc 5. Sub-Saharan Airica: Supply/Demand Balances,

1985-2000
1985/86
(Actual) 1990 1995 2000
--------- (’000 tonnes)- - - - - - - - -
A. Dcemand Projections
A.1 Working Group
N 645 743 887 1,058
P20s 356 418 511 625
K20 211 255 322 407
Total 1,212 1,416 1,720 2,090
A2 FAO
Total 1,212 1,540 2,100 2,860
B. Supply Potential: Working Group Projcctions
N 100 429 420 420
P20s 266 285 285 285
Total 366 705 705 705

C. GAP (Dcmand-Supply)
C.1 Bascd on the Working Group Demand Projections

N 545 323 467 638
P20s 9% 133 226 340
K20 211 255 322 407
Total 846 711 1,015 1,385
C.2 Bascd on the FAO Dcemand Projcctions
Total 846 835 1,395 2,155
Source: The FAO/UNIDO/World Bank Working Group,

Annual Mccting, 1986; and FAQ: Agriculture:
Toward 2000 (1987).

Cempared with 3.6% to 6.4% projected annual growth
in demand, the projcctions of supply potential prepared by
the Working Group indicatc that there will be little growth
in supply potential after 1990 although supply potential is
cxpected to double between 1986 and 1990, mostly
because of Nigeria’s recently commissioned ammonia-
urca and NPK plants. Hence, with growing demand and
unchanged levels of supply potential, the gap between
demand and supply will grow large during the 1990s It
could incrcase from 0.7-0.8 million tonnes of nutrients in
199%) to 1.4-2.2 million tonnes of nutricnts in 2000.
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Figurc 4. Sub-Saharan Africa: Gap Between Total NPK
Demand and Potential Supply.

Whether sub-Saharan Africa should depend on
imported fertilizers to fill this gap or invest in building
viable productive capacitics is an arca which requircs fur-
ther rescarch. Furthermore, the concentration of most of
the existing capacity in West Africa (Nigeria and Scncgal)
raiscs another question: What optimum solutions can be
deviscd to disperse further capacity in different regions of
sub-Saharan Africa to use domestic resources and avail-
able technologics in an econemically viable manner?

Imperts

The concentration of fertilizer production in a few
countrics, along with the very small produciion base,
makes sub-Saharan Africa’s fertilizer usc highly depend-
cnt on imports. In 1985/86, more than 9% of the chemi-
cal fertilizers used were imported. The range of import
dependence varied from 27% in Zimbabwe to 100% in



Tablc 6. Ratio of Fertilizer Imports to Consumption in
Sub-Saharan Africa, 1984-86 Average

Average Avcrage
Country  Consumption  Imports Ratio
------ (tonnes) - - - - - - (%)
1 Angola 11,978 12,311 102,780
2  Benin 8,067 8,007 100.000
3 Bolswana 1,033 1,033 100.000
4 Burkina Faso 12,168 12,195 100.222
5 Burundi 2,292 2,359 102.923
6 Camcroon 49,833 53,167 106.689
7 Central African
Republic 1,518 1,518 100.000
8 Chad 6,633 6,633 100.000
9 Congo 3,007 3,067 100.000
10 Céte d’lvoire 40,233 57,831 143.740
11  Ethiopia 49,029 58,351 119.012
12 Gabon 2,600 2,000 100.000
13 Gambia 2,800 3,333 119.036
14 Ghana 14,100 14,267 101.184
15 Guinca Bissau 167 167 100.000
16 Guinca 183 183 100.000
17 Kenya 88,481 88,481  10.000
18 Lesotho 4,200 4,200 100.000
19 Liberia 2,533 2,533 100.000
20 Madagascar 10,100 10,100 100.000
21 Malawi 40,592 43,434 107.001
22 Mali 21,600 21,600 100.000
23 Mauritania 997 997 100.000
24 Maurilius 27,398 21,529 78.579
25 Mozambiquce 7,464 9,482 127.036
26 Niger 2,502 2,502 100.000
27 Nigeria 285,600 318,933 111.671
28 Rwanda 1,233 1,233 100.000
29 Scnegal 21,800 17,333 79.509
30 Scychelles 133 133 100.000
31 Sicrra Lecne 2,030 2,030 100.000
32 Somalia 3,360 1,620 48.214
33  Sudan 58,320 62,920 107.888
34 Swaziland 11,333 9,667 85.299
35 Tanzania 31,745 22,713 71.548
36 Togo 6,587 6,987 106.073
37 Uganda 233 233 100.0G9
38 Zairc 9,144 9,144 100.000
39 Zambia 67,500 30,876 45.742
40 Zimbabwe 157,033 42,467 27.043

Source : Derived from FAQ data.

Kenya, Malawi, Camcroon, Bu.kina Faso, and scveral
others (Table 6).

Unlike ferilizer production, which showed little
growth between the mid-1970s and the mid-1980s, total

fertilizer imports in sub-Saharan Africa grew rapidly from
316,000 tonnes in 1970 to 1,146,000 tonncs in 1986-at a
corapound ratc of 8.0% per annum. Fertilizer imports of
individual nutrients also incrcased uniformly: nitrogen
imports by 7.8%, phosphatc by 8.9%, and potash by 7.6%.
Despitc this rapid growth, the annual fluctuations in the
total as well as nutrientwise fertilizer imports were wide.
For example, the annual percentage changes varied
between -9.9 and 16.3 during the 1970s and between -20.2
and 30.2 during thc 1980s (Figurc 5 and Table 7).
Likewisce, the imports of individual nutrients show wider
fluctuations; nitrogen imports decrcased in 1974, 1978,
1983, 1984, and 1987; phosphatc imports fell in 1974, 1976,
1979, 1983, 1985, and 1987; and potash imports fell in
1980, 1983, 1985, and 1987 (Figure 6).
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Figurc 5. Sub-Saharan Africa: Total NPK Imports
Annual Percent Change 1962-87.

What arc the factors responsible for such fluctuations
in fertilizer imports in sub-Saharan Africa? Arc these fluc-
tuations causcd by the changes in world prices, by forcign
cxchange shortages, by poor marketing systcms, by
droughts, or by the lack of commitment on the part of
policymakers? Although a country-level analysis of trends
in fertilizer imports might throw some light on this, fur-
ther rescarch is nceded. However, the gencral slowdown
in imports in the carly 1980s compared with thc 1970s
would suggest that the forcign exchange shortages and the
dcbt crises must have played a more important rolc in this
deccleration than the world fertilizer prices because fer-
tilizer prices were generally lower in the 1980s than in the
1970s (Table 8). Furthcrmore, many countrics were able
to usc chemical fertilizers in the mid-1980s simply because
these were made available through aid.?

To the extent that fertilizer imports are constrained by
forcign exchange shortages, fertilizer and other kinds of

3. Sce FAQ Current World Fertilizer Sitvation and Out-
look, 1983/84-1989/90 (1985) for details.



Percent

aid can play an important role in rclicving this constraint foreign exchange availability or both. Morc research in
in the short run. However, the long-run solution may be this arca is nceded to clearly identify the sources of fluc-
cither in improving the production basc or in incrcasing tuations on a country-by-country basis. Whatever the
source or the causc of these fluctuations in fertilizer
imnports, it is clear that these fluctuations in imports are
o e Nitrogen partly responsible fo.r the ﬂuclugtions in fertilizer use we

e - ~® Phosphate have obscrved earlier, assuming that all stocks are
49 *- - e Potash depleted periodically.
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Cousequences of Import Dependence

Sub-Saharan Africa’s heavy dependence on imported
fertilizers introduces two uncertaintics in fertilizer supply.
The first uncertainty results from the volatility of world
fertilizer prices (Figure 7). The cocfficient of variation* of
world fertilizer (urca) prices between 1970 and 1986 was
71.5%, indicating wide fluctuations in world fertilizer
prices. The second uncertainty results from the annual
o allocations of foreign exchange to import fertilizers at the
country level. There are two components to this
uncertairty: oze results from changes in the foreign

-40 T T T T T T
19¢2 1966 1970 1974 1976 1982

T 1

1986

Figure 6. Sub-Saharan Africa: Nitrogen, Phosphate, and
Potash Imports: Annual Percent Change 4. Cocfficient of variation is a percentage ratio of stan-
1962-86. dard deviation to arithmetic average.

Table 7. Sub-Saharan Africa: Fertilizer Imports (tonnes)

Nitrogen Change Phosphate Change Potash Change Total Change
(%) (%) (%) (%)

1962 79,662 32,054 34,430 146,146
1963 72,880 -8.513 30,350 -5.316 36,401 5.725 139,631 -4.458
1964 88,535 21.481 34,506 13.694 48,485 33.197 171,526 22.842
1965 117,639 32873 39,215 13.647 54,946 13.326 211,800 23.480
1966 128,335 9.092 45,979 17.249 54,690 -0.466 229,004 8.123
1967 145,540 13.406 53,684 16.758 62,501 14.282 261,725 14.288
1968 172,897 18.797 58,909 9.733 64,063 2.499 295,869 13.046
1969 180,307 4.286 58,245 -1.127 70,092 9.411 308,644 4.318
1970 167,639 -7.026 75,014 28.790 73,787 5.272 316,440 2.526
1971 168,505 0.517 92,966 23.932 100,167 35.752 361,638 14.283
1972 210,624 24.996 102,469 10.222 107,380 7.201 420,473 16.269
1973 221,605 5.214 110,917 8.244 113,924 6.094 446,446 6.177
1974 212,604 -4.062 110,656 -0.235 123,020 7.984 446,280 -0.037
1975 236,973 11.462 122,305 10.527 138,119 12.274 497,397 11.454
1976 301,263 27.130 145,232 18.746 128,791 -6.754 575,286 15.659
1977 316,013 4.896 155,664 7.183 136,817 6.232 608,494 5772
1978 215,034 -31.954 169,908 9.150 163,290 19.349 548,232 -9.903
1979 241,875 12.482 152,520 -10.234 174,412 6.811 568,807 3.753
1980 296,071 22407 183,174 20.098 148,598 -14.801 627,843 10.379
1981 410,397 38.614 213,539 16.577 166,595 12.111 790,531 25912
1982 452,605 10.285 235,844 10.445 191,570 14,991 880,019 11.320
1983 447,584 -1.109 216,154 -8.349 184,461 3711 848,199 -3.616
1984 413,517 -7.611 273,188 26.386 195,294 5873 881,999 3.985
1985 419,448 1.434 272,445 -0.272 186,842 -4.328 878,735 -0.370
1986 584,195 39.277 310,224 13.867 249,533 33.553 1,143,952 30.182
1987 513,800 -12.050 245,000 -21.025 153,800 -38.365 912,600 -20.224

Source: FAO Fertilizer Yearbooks.
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Table 8. Global Fertilizer Prices, 1960-85

Phosphate Rock* Urca® TSP* DAP* Potash®
1985 1985 1985 1985 1985
Current__Constant'  Current  Constant’ Currcnt  Constant’ Current Constant’  Current Constant
---------------------------------- (USS/tonne) - === - ccmcmee e e

1960 13.0 43.2 28.5 94,7
1961 13.0 42.5 30.0 98.0
1962 11.5 37.0 30.0 96.5
1963 11.5 376 723 236.3 30.0 98.0
1964 12.5 40.1 90.5 290.1 32.5 104.2
1965 14.0 44.6 95.8 305.1 29.5 939
1966 13.0 399 89.3 2739 275 84.4
1967 120 36.5 79.3 241.0 470 142.9 68.5 208.2 255 715
1968 11.5 352 65.5 200.3 38.0 116.2 65.5 200.3 24.0 734
1969 113 329 56.0 1633 39.0 113.7 58.0 169.1 220 64.1
1970 11.0 30.1 48.3 1323 42.5 116.4 54.0 1479 31.5 86.3
1971 11.3 29.4 46.0 119.5 433 112.5 618 160.5 32.5 84.4
1972 11.5 274 59.3 141.5 67.5 161.1 91.0 217.2 33.5 80.0
1973 13.8 28.4 94.8 195.1 99.5 204.7 118.8 244 4 425 874
1974 54.5 92.1 315.8 5334 303.6 512.8 3326 561.8 60.5 102.2
1975 67.0 101.8 198.0 300.9 202.5 307.8 243.0 369.3 813 123.6
1976 36.0 540 112.0 167.9 9%0.9 136.3 120.06 179.9 55.0 82.5
1977 30.5 41.6 127.4 173.8 97.9 133.6 133.0 181.4 51.0 69.6
1978 29.0 344 144.8 171.8 98.0 116.3 139.8 165.8 56.4 66.9
1979 33.0 34.6 172.9 181.0 142.2 148.9 193.3 202.4 76.7 80.3
1980 46.7 44,6 2221 212.1 180.3 1722 2222 212.2 115.7 110.5
1981 49.5 471 216.0 205.3 161.3 153.3 195.0 185.4 1124 106.8
1982 424 40.8 158.8 153.C 138.4 133.3 182.8 176.1 81.6 78.6
1983 36.9 36.5 135.4 134.1 134.7 1334 183.5 181.7 753 74.6
1984 38.3 38.6 1713 172.5 1313 132.2 189.1 1950.4 83.7 843
1985 33.9 339 1363 136.3 121.4 1214 169.0 169.0 84.0 84.0

a. Price of 75% BPL rock, FAS Casablanca through 1975; that of 72% BPL rock in 1976-80; and that of 70% BPL rock

from 1981 onward.

b. Bagged, f.o.b. N.-W. Europe.

c. Bulk, f.o.b. Florida.

d. Bulk, f.0.b. Florida.

¢. Bulk, f.0.b. Vancouver,

f. Deflated by manufacturing unit valuc (MUV) index.

Sources: British Sulphur Corporation and World Bank (Economic Analysis and Projections Department).

cxchange carnings and the other from the governmental
commitment to import fertilizers. Because many Alfrican
countrics depend on commodity exports for forcign
cxchange carnings, they cxperience wide fluctuations in
their export carnings resulting from conimodity booms
and busts. Even those countrics that depended on oil
cxports were not immune to such fluctuations. Conse-
quently, whenever there is a foreign exchange crisis, fertil-
izer imports arc cut drastically. For cxample, Nigeria
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reduced its fertilizer imports significantly in 1983. Further
growth in fertilizer imports was facilitated by an IBRD
loan from the World Bank. Besides, the governmental
commitment could also vary with the change, not uncom-
mon in sub-Saharan Africa, in administrators and
policymakers. These two uncertainties result in either
excessive. imports and surpluses and the associated storage
costs and wastes or acute shortages resulting in high prices
and low crop output.
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Figure 7. Global Fertilizer Prices, 1960-87.

Small Size of Market

In addition to the uncertaintics mentioned above, sub-
Saharan Africa’s dependence on imports poscs another
problem. Because of its low level of demand and becausce
of the division of that low dcmand among many countrics,
the quantity imported by cach country is very small. For
example, during the 1984-86 pcriod, 28 of the 40 countries
imported less than 20,000 tonnes of fertilizer nutrients,
and 17 of these 28 imported less than 5,000 tonnes of
nutrients. Only six countries imported more than 50,000
tonnes and only Nigeria more than 100,000 tonnes. Fur-
thermore, these top six countrics accounted for about
two-thirds of the total imports (Tablc 9).

The small size of the fertilizer market at the country
level deprives these countries of the beacfits of economics
of scale that large countries have in importing large quan-
titics. This results in a relatively higher price for African

Tablc 9. Size Distribution of Fertilizer Imports in
Sub-Saharan Africa, 1984-86

Number of Share in
Size Countrics Total Import

(’000 nutricnt touncs) (%)
Less than § 17 3
5-10 6 5
10-20 5 7
20-50 6 19
50-100 5 3
100+ 1 33
Total 40 100

Source: Derived from data available in FAO Fertilizer
Ycarbooks.
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countries and farmers. This increase in price could be
anywhere between 20% and 50%. Data in Table 10 indi-
cate that the c.if. prices for urca paid by Zambia and
Tanzania were 35%-40% higher than those paid by the
Philippines. For Zambia, the border price was even higher
because of its landlocked position (see Table 11). The cost
of transporting urca from the port to the Zambian border
was $75/tonne. Thus, compared with the world price
(f.o.b. western Europe) of $136/tonnc in 1985, Zambia’s
border price for urca was $330/tonne or 143% higher.

Tablc 10. Import Costs: c.i.f. Prices, 1985/86

1985

Countrics Product c.i.f. Cost
Africa (US.9)
Tanzama Urca 240
Zambia Ureca 255?
Sudan Urea 138
Ghana AS 103
Burkina Faso 15-20-15 318°
Rwanda 17-17-17 252°
Madagascar 16-16-16 219
Asia
Malaysia Urca 128
Philippincs Urca 178
Sri Lanka Urea 115
Thailand Urca 170
World Urea 136°

a. c.Ll. Dar es Salaam.

b. Ex-factory Abidjan, Cote d'Ivoire.
¢. c.if. Mombassa.

d. f.o.b. northwest Europe.

Source: FAO/FIAC: "Fertilizer Marketing Costs and
Margins in Developing Countrics, 1985-86,"
(1987).

Hence, further rescarch is needed to determine ways
in which the countrics of sub-Saharan Africa can reduce
their costs of imported materials and their dependence on
imports.

Pricing Environment

In this scction, we analyze the marketing and distribu-
tion costs and the prices paid by farmers at the farm level.
The marketing and distribution costs arc analyzed to
assess the availability of institutional and infrastructural
facilitics and the influence of these facilitics on marketing
aud distribution costs; the pricc analysis is geared to
analyze the profitability of fertilizer use at the farm level.



Table 11. Import Costs te the Border in Landlocked Marketing and Distribution Costs

Countries, 1985 Although an analysis of marketing and distribution
arrangements would shed more light on the adequacy of

Costs to such arrangements, an analysis of marketing and distribu-

Country Product cif.  the Border Total tion costs can reflect, to a large degree, the nature and the
----- (US $/tonne)- - - - - adequacy of such arrangements. Any country well served

Zambia Urea 2552 75 330 by infrastructural and in§lilu'li0f1al arrangements will
Rwanda 17-17-17 2520 7 425 gencerally have lewer costs in dlslr:but}ng.fcrl.lhzcrs. Data
Burkina Faso  15-20-15 318° 27 345 collected by FAO on marketing and distribution costs are

presented in Tables 12a and 12b. It is clear from these
data that not only do the African countries have to pay
higher prices for their imported materials but they also
have to incur higher transportation, marketing, and dis-
tribution costs because of inadequate infrastructural

a. Dar es Salaam.
b. Mombassa.
c. Ex-factory, Abidjan, Céte d’Ivoire.

Source: FAO/FIAC: "Fertilizer Marketing Costs and facilitics. In Africa only 5 km of roads is available for
Margins i Developing Countrics, 1985-86" every 100 km? of arca in comparison with 45 km/100 km?
(1987). in Asia.

Table 12a. Marketing Costs and Margins in Asia and the Pacific, 1985/86

Republic China
{ndia Indoncesia Malaysia Philippines Nepal of Korea Sri Lanka Thailand All
Urea Urea Urea _TSP _Urea _Urea Urea 14-14-14  Urea 20-200  Urea 21-17:17 _Urea _MOP _Ures 20-20-20  Fertilizeis
Public Private Public _Public Public Private Private Private Public Public Public  Public Fublic_ Public Private Private Public
..................................................... (Us$‘(onn¢);......................................................
Transport costs 2 19 33 25 5 10 7 7 12 12 6 6 7 7 9
Storage costs 3 3 4 2 3 4 2 2 1 1 S 5 1 i 3 3 1
Handling costs 2 2 6 3 9 9 2 2 - . 3 3 1 1 8 4 -
Physical losses 2 2 - - 1 1 3 3 lb ]b . - 1 1 2 - 1
Taxces and levies - . 1 1 . . - - 1 1 - - 11 5 4 4 -
Interest costs 2 2 13 6 13 13 16 17 8 1 2 2 8 8 1 1 3
Promotional expenses - - - - - . . - - . - . - - . 4
Other costs 14 14 1 - - 2 2 7 7 - s 5 17 s -
Importers/Wholesalers' margin - - 3 3 6 7 30 30 . 2 2 7 7 8 3 -
Retail margin 1 11 S S - 2 10 10 9 9 8 6 S S 10 1 -
Total Marketing Costs 56 53 65 46 37 46 72 3 352 50 45 » ] 28 18
a. Included in Table 3.
b. Bank Commission for Letter of Credit.
Source: FAO/FIAC: *Fertilizer Marketing Costs and Margins in Developing Countrics, 1985-86," (1987).
Table 12b. Marketing Costs and Margins in Africa and Latin America, 1985
f2ast and Southern Africa Northeast Africa Central Africa West Alrica South America
Madagascar Tanzania Zambia  Zimbabwe Somalia  Sudan Rwanda Zaire Burkina Faso Gambia Ghans  Argentina  Nicaragua
16-16-16 Urea Urea AN Urea _Urea 1717.17 _d 15-20-15 Urea _AS Urea d
Public Public Public Private Public___ Public Public Public Public Public  Public Public Public
.................................................... (US $/10RNE) - e e v ettt iietinanccneeataiancanannncascnnnanna
Transport costs 56 14 47 20 17 40 41 44 41 1 42 12 67
Storage costs 5 2 8 - 6 8 » 17 - 6 4 3 -
Handling costs 10 14 7 4 7 9 2 1 6 D) 15 3 21
Physical losses 6 2 4 2 14 5 19 2 - 7 3 1 4
Taxes and levies 1 - 1 46 5 15 2 . 6 -
Interest costs 9 37 5 2 » - . 6 18 6 18
Promotional expenses - - - - - - . 1 - 1 - - .
Other costs 14 3 4 7 1 1 3 1 - 12 2 - -
Importers’/wholesalers’ margin 10 kY . 13 ll. 56b 6 6e 10 40 14 10 7
Retail margin 13 25 17 30 - . A4 - 3 30 9 - 41
Tolal Marketing Costs 124 26 92 78 57 165 268 107 n 17 07 41 158

a. All fertilizer in Somalia is distributed on an ad hoc basis by FAO and other projects which absorb some costs. The aargin qucted is nominal.
b. Included in wholesale margin.

c. Frooably understates true costs, which are absorbed by the cotton marketing organization, SOFTIEX.

d. Average of all imports.

¢. Included under wholesale margin.

- = nil or negligible,

Source: FAO/FIAC: "Fertilizer Marketing Costs and Margins in Developing Countries, 1985-86, (1987).
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Table 13. Fertilizer and Crop Prices, 1985/86

Kilograms of Crop
Output Required to
Buy 1 kgof N

‘Through Urea"

Urca Maize Rice Wheat Maize Rice Wheat
------ (US $/tonnc)- - - ---

Africa
Burkina Faso 128 153 259 - 1.80 1.07 -
Cameroon 98 177 440 - 1.20 048 -
Kenya 231 116 158 164 433 3.18 3.06
Madagascar 282 63 134 282 9.73 4.57 2.17
Zambia 135 81 120 - 3.62 245 -
Zimbabwe 247 110 173 - 2.25 3.10 -
Avcerage 186.5
Asia
Bangladesh 185 - 173 165 - 232 2.44
Burma 42 96 61 224 0.95 1.50 041
India 177 124 234 180 3.10 1.64 2.13
{ndoncsia 95 9 154 - 299 1.34 -
Malaysia 164 - 278 - - 1.28 -
Pakistan 152 139 161 186 2.37 2.05 1.78
Philippines 251 150 173 - 3.64 3.15 -
Average 152.3
Latin America
Argentina 189 72 157 81 51 2.62 5
Brazil 250 N 188 - 6.04 2.89 -
Colombia 248 320 335 249 2.81 2.94 2.17
Mexico 84 124 116 105 1.47 1.57 1.74
Venezucla 40 187 158 - 0.46 055 -
Average 1622
World® 136 112 216 173 2.6 14 1.7

a, 1 kg N = 2.1739 kg urca.
b. l.o.b. N.W. Europe.

Source: 1FDC Price Survey.

The marketing and distribution costs were 240%
higher in Tanzania than in the Philippines in 1985.
Likewisc, in Rwanda, these costs averaged $268/tonnce for
NPK (17-17-17) compared with $28/tonne for NPK (20-
20-20) in Thailand~-ncarly 10 times morc. Except
Somalia, not a singlc country in Africa incurred marketing
costs lower than thosc in Asian countrics. This indicates
the nced for improving infrastructural facilitics in Africa.
It should be mentioned that the datz in Tables 12a and
12b do not include the transportation costs incurred by the
farmers in moving the fertilizers from the retail level to
the farm level. It is estimated that the farmers in Africa
incur another 30% increase in cost for moving fertilizers
from the retail level to the farm level?

Thus, the cost of using fertilizers is very high in
sub-Saharan Africa compared with that in Asia for three
rcasons. First, because many countrics have small fertil-
izer markets, they pay very high prices for importing small
quantitics of fertilizers. Second, because infrastructural

3. Sce FAO/FIAC: "Fertilizer Marketing Costs and Mar-
gins in Developing Countrics, 1985-86," (1987).
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facilitics arc inadcquate, the marketing and distribution
costs arc cqually high in moving fertilizers from the
border/port to the retail level. Third, because of the lack
of _ural roads, the farmers have to incur extra costs in
moving fertilizers from the retail level to the farm level,

Farm-Level Prices

Table 13 provides data on farm-level fertilizer (urca)
and crop (wheat, rice, and maizc) prices for various
countrics in Alrica, Asia, and Latin America. These data
arc derived from IFDC’s survey of monthly prices. A
comparison of farm-level urca prices in Africa, Asia, and
Latin America reveals that, although average urca prices
were higher in Afriza than in Asia or in Latin America, in
three of the six African countrics, urca prices were lower
than world price as well as prices in some Asian countrics
(India, Malaysia, Pakistan, and Philippincs). In the light of
the analysis of import costs and markcting costs, thcse
prices indicate that urca usec was highly subsidized in
Africa. Thus, although the costs of subsidics associated
with using fertilizers are very high for the three reasons
mentioned carlicr, the farmer’s costs of using fertilizers
arc not that high. Even in a country like Zambia, which is
landlocked, the cost of urca to farmers was lower than it
was in India or Malaysia (countrics having production
facilitics). However, in countrics where there was no sub-
sidy, the farm-level price was rather high. For cxample, in
Kenya, Madagascar, and Zimbabwe, urca prices were
30% to 60% higher than in India and about 140% to
197% higher than in Indonesia and Mexico.

Although these comparisons of absolute urca prices
arc revealing of the high cost of fertilizer usc in Africa,
they do not reflect the real cost of using fertilizers;
because fertilizers arc used as an input in crop production,
cost must be calculated in relation to crop prices. Hence, a
comparison of nitrogen and crop prices is pursued below.

In Table 13, the real cost of nitrogen (through urca) is
indicated for three crops, namcly, maize, rice, and wheat.
The amount of crop output required to purchasc 1 tonne
of nitrogen (cquivalent to 2.17 tonnes of urca) is defined
here as real cost. These calculations provide a better pic-
ture of profitability of fertilizer usc at the farm level.

For all three crops, there are wide variations in rcal
cost of using fertilizers among different countrics. For ex-
ample, for maize, the real cost varied between 0.46 in
Venczucla to 9.73 in Madagascar. Excluding Madagascar,
the real cost of using nitrogen in Africa varied between 1.2
(Camcroon) and 4.33 (Kenya) for maize and between 0.48
(Camecroon) and 3.18 (Kcnya) for rice. In Asia, these costs
varicd between 095 (Burma) and 3.64 (Philippines) for
maize, 1.5 (Burma) and 3.15 (Philippines) for rice, and
0.41 (Burma) and 2.44 (Bangladesh) for wheat. Likewisc,
in Latin Amcrica, these ranges were between 0.46



(Venczucela) and 6.04 (Brazil) for maize, 0.55 (Venczucla)
and 2.94 (Celombia) for rice, and 1.74 (Mexico) and 5.07
(Argcentina) for whealt.

This comparison of rcal costs of nitrogen use indicates
that at the prevailing crop and fertilizer prices (including
subsidy) the real cost of using fertilizers (urca) at the farm
level was not significantly higher in Africa than in Asia or
in Latin America. However, this conclusion should be
qualificd in at least three ways. First, sorghum and millet
arc dominant grain crops of Alrica; rice and wheat are
not. Hence, the true cost of fertiliver use should be
analyzed by using prices of these crops. Second, com-
pound and complex fertilizers (NPKs) rather than single-
nutrient fertilizers (urca) are more common in Africa, and
the costs of complex fertilizers are usually higher than
those of single-nutrient fertilizer (urea) used here. Third,
for many countries, subsidics hide the true social cost of
using fertilizers. Hlence, maintaning these prices could
involve heavy subsidies. In general, however, this analysis,
despite its limited nature, would indicate that low fertilizer
use in Alfrica is in part due to its import dependence and
poor infrastructural facilitics rather than to the pricing
cnvironments,

Summary and Conclusion

In this paper, an analysis of fertilizer supply and the
pricing cnvironment is pursued to identify the factors
responsible for the fluctuations in fertilizer use in sub-
Saharan Africa. Supply/demand balances in the year 2000
arc also analyzed. The main findings of the paper arc as
follows.

1. Although fertilizer use increased at about 7% per an-
num during the 1970-86 period, fertilizer production
showed very little growth during the mid-1970s and the
mid-1980s. Conscquently, the gap between consump-
tion and production widened over time from 139,000
tonpes in 1969-70 to 1,014,000 tonnes in 1985-86.

2. Because of the limited growth expected in production
capacity in the 1990s, the gap between consumption
and prod..ction could widen over time unless decisions
arc made and implemented to promote production
capacity in viable locations.
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3. Because of the widening gap between production and
consumption, sub-Saharan Alfrica relicd heavily on fer-
tilizer imports to fulfill its fertilizer requirements. Fer-
tilizer imports increased rapidly during the 1970-86
period and accounted for more than 9% of its fer-
tilizer usc. However, such a heavy dependence on
imports introduces two uncertaintics in fertilizer
supply and therefore in fertilizer use. The first uncer-
tainty results from the volatility ot world fertilizer
prices and the sccond uncertainty from forcign
exchange allocations and political commitment. Be-
cause of these uncertaintics, fertilizer imports, despite
rapid growth, show wide annual fluctuations of
between -10.0% and 30%. These fluctuations in
imports could be partly responsible for the fluctuations
in fertilizer use that sub-Saharan Africa expericnced
during the 1970s and the 1980s. Further rescarch on
the means 1o reduce these fluctuations in imports may
prove helpful in identifying the ways (o sustain growth
in fertilizer use in sub-Saharan Africa.

Al the country level, the size of the fertilizer market is
very small. Twenty-cight of the forty countrics in sub-
Saharan Alfrica imported less than 20,000 tonnes of
fertilizer nutrients, and only six countrics imported
more than 50,000 tonnes of nutrients, The small size of
the market results in high import costs. The c.if. prices
G fertilizer products averaged 30% to 50% higher in
sub-Saharan Africa than in Asia,

5. In addition to high import cests, the African countrics
also incur rclatively higher costs in marketing and dis-
tribution of fertilizer products. Compared with the
costs in the Asian countries, these costs in sub-Saharan
Africa arc severalfold. For example, in Sri Lanka, the
distribution costs for urca averaged about $45/tonne,
as against $92/tonnc in Zambia and $246/tonne in
Tanzania.

6. Despite high import and distribution costs, the farm-
level prices in many African countrics are not sig-
nificantly higher than thosc in the Asian countrics.
Furthermore, the real costs of using fertilizers in
Alfrica are also not higher than thosc in Asia, Thus, the
pricing cnvironment does not appear to be a factor in
producing low and fluctuating levels of fertilizer usc in
sub-Saharan Africa.



I’Utilisation Des Engrais en Asie:
Enseignements Tirés de PExpérience de Quelgues Pays

Raisuddin Ahmed

Késumé

Les objectifs de cet exposé sont d’unc part: d’analyscr
(1) le rythme de croissance de lutilisation des engrais
dans quclques pays asiatiques, (2) les politiques «ui sous-
tendent cette croissance, (3) les facteurs déterminants qui
contribucnt au succds de ces politiques ct (4) a pectisence
de ces facteurs et politiques aux réalités africuines; d’autre
part, de fournir une analyse comparative des expériences
qui ont été réalisées au Bengladesh, en Inde, en Indonésie,
aux Philippines, ¢t en Thalande dans lcs domaines de
Papprovisionnetacnt ¢t de 'utilisation des engrais,

La différcnce des résultats obtenus dans ces divers
pays peut s’expliquer par (1) les politiques gouverne-
mentales mises en ocuvre pour stimuler la demande
d’cngrais ct assurer aux agricultcurs ur approvisionne-
ment cefficace, (2) les écarts dans l'utilisation réelle, ct
(3) le niveau potentiel de la consommation d’cngrais dans
chaquc pays.

Les schémas qu’adoptent la plupart des pays asiatiques
pour stimuler la demande d’engrais comprenncnt
généralement: (1) des programmes de recherche et de
vulgarisation, (2) des crédits agricoles, (3) le
développement de systémes d'irrigation, (4) la distribution
de semences améliorées, ¢t (5) des subventions.

Enfin, cctte étude propose des recommandations pour
lc développement du secteur des engrais en Afrigue, qui
s'inspirent des enscignenmients tirés de I'cxpérience des
pays asiatiques.

Les facteurs déterminants & cet égard sont:
(1) Pcngagement gouvernemental, (2) la demande
d’engrais, cl (3) Papprovisionnement. Un certain nombre
de questions clé concernant P'utilisation des engrais ont
c¢galement été explorées.
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Fertiiizer Use in Asia:

Lessons From Selected Country Experiences

Raisuddin Ahmed

Introduction

The main objectives of this paper arc o cxamince
(1) the pace of growth in the usc of fertilizers in some
Asian countrics, (2) the policies underlying ihe growth,
and (3) the critical factors that contributed to the success
of policics and the relevance of similar policies and critical
factors to African conditions. The sclcction of Bangladesh,
india, Indoncsia, the Philippines, and Thailand to repre-
sent the Asian cxperience is based on accumulated
knowledge built through past and ongoing country studics
at IFPRI. Thailand was included to reflect some interest-
ing contrasts, although IFPRI's knowledge about that
country’s fertilizer sector is not comprehensive.

Trends in Fertilizer Consumption
and Underlying Factors

Comparative Trends in Fertilizer Use

A comparison of trends and levels of fertilizer use in
the sclected Asian countrics is shown in Tabic 1 and
Figurc 1. In India, Bangladesh, Indonesia, and Thailand,
fertilizer use was low (3 to 10 kg/ha of arable land) in the
carly 1960s. The Philippincs, on the other hand, achicved
a higher level of application (19 kg/ha) during that time.
During the two decades since then, India, Bangladesh, and
the Philippines have reached application levels of 50 to
60 kg/ha. Indoncsia has made the most progress; in 1985
it reached an applicaiion level of 127 kg/ha. Thailand has
made only limited prcgress with application rates of
23 kg/ha. Thus, its current level is less than one-half that
of India, Bangladcsh, and the Philippines and only about
onc-sixth of Indoncsia’s level. In terms of annual growth
rates in the application of fertilizers (1965-85), Indonesia
ranks first (14.57%), Bangladesh sccond (12.5%), India
third (11.08%), Thailand fourth (9.16%), and th~ Philip-
pincs fifth (3.0%). The lower growth rate in the Philip-
pines than in Thailand reflects the higher starting base of
the Philippincs and the smaller starting base of Thailand.

The ranking of these countries shows that the pace of
growth in fertilizer consumption is not quitc consistent
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Tablc 1. Trends of Consumption of Fertilizers in
Selected Asian Countries 1961-1985

Year Bangladesh India _Indonesia  Philippines Thailand
----------- (NPK, kg/ha of arable land) - - - - = === = -
1961-66 447 381 9.88 18.59 2.39
1967 10.79 7.29 10.00 25.00 8.62
1968 12.17 10.42 21.00 31.59 8.38
1969 1453 12.38 13.79 30.78 8.75
1970 16.09 13.56 18.46 30.57 6.58
1971 1283 16.41 1746 43.51 10.29
1972 20.44 17.18 33.58 39.22 12.09
1973 20.44 1751 35.00 517 10.71
1974 14.46 16.30 35.14 40.64 13.74
1975 4.11 1531 33.67 49.61 12.08
1976 2647 2050 M9 33.62 15.04
1977 38.28 24.91 43,01 37.16 18.25
1978 39.93 2741 53385 41.61 7.87
1979 45.60 30.36 60.41 45.74 19.92
1980 46.78 3175 82.60 43.84 18.22
1281 4488 347 102.03 41.23 19.93
1982 5248 3559 10721 43.58 21.74
1983 6257 4020  101.06 45.73 2787
1984 6647 4852 12090 33.16 2627
1985 61.01 5137 12754 58.44 23.40

Source: FAO Fertilizer Yearbook.

with the pace of growth in agricultural production

(Table 2).

The inconsistency can be traced to a number of fac-
tors. First, the relative abundance of land in Thai'and con-
tributed to land-bascd growth in agricultural production,
which was facilitated by Thailand’s priority on road
development. Sccond, because of a greater degree of
opcnness in Thai and Philippine economics compared
with others, there was a greater contribution from product
specialization (e.g., cassava and rice in Thailand and
coconut 0il and sugarcanc in the Philippires). Because our
concern in this paper is fertilizer use, I shall refrain from a
deeper analysis of sources of growth in agricultural
production.
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Figurc 1. Consumption of Fertilizer per Hectare of
Arable Land.

Table 2. Ranking of Countries in the Growth of
Fertilizer Consumption and Agricultural
Production (1961-85)

Growth Growth
Ratc in Rank in Ratc in Rank in
Fertilizer Fertilizer Agricultural Growth of

Country Usc Jorowth  Production Production
(%) (%)
Bangladesh  12.50 2 25 5
India 11.08 3 2,6 4
Indoncsia 14.57 1 38 2
Philippines 3.00 5 3.6 3
Thailand 9.16 4 46 1

Sourcc: Growth Rates of Agricultural Production from
World Development Report, 1987, World Bank,
Washington, D.C.

Policies Underlying the Success
in Asian Fertilizer Sectors

The differential success of various countrics in increas-
ing fertilizer use for crop production can be cxplaincd by
(1) the policics of governments in stimulating cffcctive
demand and cnsuring an cffective supply of fertilizers to
farmers and (2) the extent of gaps in actual usc and the
potential level of fertilizer consumption in a country. This
last point is important because the larger the gap, the
greater is the possibility of achicving fastcr growth in con-
sumption of fertilizers within a given sct of policics (sce
Dcsai, 1982). This paper focuses on policics designed to
stimulate demand and ensure supply. It is hoped that the
changing cmphasis among various clements of fertilizer
policics, warranted at different stages of growth in fertil-
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izer consumption, would be clear from the following
discussions.

Policies to Stimulate Demand

The pencral mechanisms that most Asian countries
employed in stimulating demand for fertilizers can be
grouped into (1) extcnsion and rescarch programs,
(2) agricultural credit, (3) irrigation development,
(4) distribution of fertilizer-responsive sced, and
(5) fertilizer subsidy.

In Bangladesh, fertilizer use was concentrated almost
cntircly in tca cstates (consuming about 8,000-10,000
tonnes of ammonium sulfate per year) at the time of parti-
tion of India in 1947. The policics relating to widespread
diffusion and stimulation of fertilizer demand can be
descrioed in proper historical perspective by arranging
these policies into three phases: first phase-1947-60,
second phase 1960-70, and the third phasc i975-85. The
period 1971-74 covers the civil war and interna! disor-
ganization in Bangladcsh.

In the first half of the first phasc (i.c., 1947-55), there
was virtually no cxtension service at the ficld level. There
were some agricultural inspectors (onc for cvery 10-20 vil-
lages) whosc main responsibility was to control jute
acrcage. An agricultural college and two agricultural
schools with a combined capacity of lcss than 100 students
operated in Bangladesh after partition, There was also the
nuclcus of a rescearch system established before 1947, This
rescarch system was involved in plant breeding and fer-
tilizer experiments on two or threc government farms.
Rescarch priority was focused more on jute and tca than
on ricc and other crops. Fertilizer experiments involved
trials with mustard cake, "boncmeal," ammonium sulfate,
and cow dung. No irrigation devclopment was initiated
during this period. Similarly, institutional credit was effcc-
tively absent except for a half-hearted attempt to organize
cooperative socictics.

The second half of the first phasc marks the beginning
of planning in the cconomy. Agriculture began to receive
systematic attention through the first plan even though the
overall priority for agriculturc was low compared with that
for industry and infrastructural devclopment. During this
period, agricultural cxtension workers numbered onc for
cvery union (7-10 villages). The jute inspectors were given
short courses in agriculturc to cnable them to scrve as
cxtension workers. The capacity of the agricultural college
was doubled, and two more agricultural schools were
cstablished to provide short courses to jutc inspectors and
extend formal diplomas in agriculturce to regular students
in thesc institutions. Fertilizer trials were organized in a
systematic pattern on farmers’ land. However, no sig-
nificant attcntion was given to improving the rescarch sys-
tem. Extension workers were often drawn inte various



activitics unrclated to cxtension work. A large-scale sur-
face water irrigation project with a planned command
arca of 150,000 acres was started in this period. Low-lift
surface irrigation with small pumps also began during this
period.  The agricultural credit system was not given
similar cmphasis, except that ultipurpose cooperative
socictics were strengthened by increasing funds and reor-
ganizing the coopcrative department to give training (o
managers of cooperative sociclics.

During the sccond phase (1960-70), all agricultural
development programs, especially the program for diffu-
sion of fertilizer, were given a large boost. The agricultural
extension scrvice was strengthened by posting one worker
for cvery five villages and increasing the supervisory staff
accordingly. Mobility of workers was also improved by
providing motorcycles or bicycles. Four more agricultural
schools and two spccial training centers were developed to
provide good training for workers. A villagc-aid system
was introduced to coordinate the cfforts of crop extension
workers and workers for livestock, fisherics, and coopera-
tives. An agricultural university was cstablished to cater to
the nceds of agricultural scientists and cxtension super-
visors. The agricultural rescarch system was cxpanded
with a higher priority on rice rescarch, but even then
quatative improvement of the rescarch system was not
the priority. During the latter part of the period, rice
varictics developed at the International Rice Rescarch
Institu*: (IRRI) were available from the international
rescarch system. This was instrumental in creating an
intense demand for improvement of the rescarch system
and better coordination of rescarch and extension scrv-
ices. Similarly. the agricultural credit system was further
strengthencd by creating a specialized bank for agricul-
tural credit and organizing a type of supcrvised coopera-
tive systemn started at the Comilla Academy for Rural
Dcvclopment. During the period, credit in kind for fertil-
izers without any land collatcral was introduced. Exten-
sior workers were supposced to organize demonstration
plots for fertilizers, fertilizers for such plots were given
free, and an award was given every year to the cextension
worker who organized the best demonstration plot in a
district. T'or production of improved sceds, sced multi-
plication farms and a mcchanism for supplying certified
sceds were developed in every district. Regional fertilizer
cxperiments were also organized for a large number of
experime:tal farmers. Development of irrigated agricul-
turc, mostly under public initiative and through low-lift
small pumps, made tremendous progress. Tubewell irriga-
tion was only at an cxploratory stage. By the cnd of this
period, the proportion of irrigated rice in the total rice
arca was about 10%.

Fertilizer pricing policy, as an instrument for stimulat-
ing demand for fertilizer, was consciously formulated in
the mid-ycars of this phasc. A subsidy rate ranging from
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35% o 40% prevailed throughout the second half of the
1960s.

In the third phasc of agricultural development in
Bangladesh (1975-85), agricultural rescarch reccived a
particularly high priority. A Rice Rescarch Institute was
organized for rescarch to meet the needs of various loca-
tions. Rescarch scientists and agricultural cxtension offi-
cers were promoted in status and salary to make them
cqual to cngincers and mediczl doctors. This yiclded very
good results. Initially the IR-8 variety of rice spcarhcaded
the cxpansion in arcas under fertilizer-responsive high-
yiclding varictics (HYV). Soon betler varictics werc
developed in the wheat rescarch program. Rescarch and
cxtension services developed coordinated programs for
demonstration plots on farmers’ ficlds. Irrigation develop-
ment, particularly privately owned tubewells, madc
tremendous progress so that by 1985 about 20% of the
ricc arca was covered by modern irrigation. A combina-
tion of irrigation and HYV, supportcd by the extension
scrvice and institutional credit, contributed to the rapid
growth in fertilizer consumption during this period. The
training and visit cxtension system was introduced in
Bangladesh during this period, and the supply of institu-
tional credit was almost doubled in rcal terms compared
with that of the sccond phase (1960-70). Irrigation and
HYYV worked as dircet and indirect accclerators in the usc
of fertilizers. The indirect cffect of these two factors was
much morc powerful than the dircet cffect. Farmers who
begar. to usc fertilizers on irrigated HYV soon cxtended
their use of fertilizer to non-irrigated local varicties, In
fact, of the total consumption of fertilizers in 1984/85,
about 60% was uscd on rainfcd local varictics.

The subsidy policy to stimulatc fertilizer demand was
gradually restricted. The rate of subsidy at the beginning
of this phasc (i.c., 1975-78) was about 25%-30%. This was
gradually reduced so that by 1985 there was virtually no
subsidy for fertilizer in Bangladcsh.,

The foregoing story of Bangladesh can be considered
as broadly representative of the process in India and
Indoncsia. Thailand appears to be a clear exception, and,
to a lesser degree, the Philippines also differs from
Bangladesh. Among these countrics, Bangladesh is most
constraincd by agronomic and natvral hazards such as
flood, waterlogging, and drought. One-third of Bangladesh
rcmains under watcer for about 6 months. The Philippines
and some states of India come next in tenns of agronomic
and natural constraints. Keeping these factors in mind, it
is perhaps appropriate to conclude that the different de-
gree of success in stimulating demand for fertilizers in
these countrics can partly be attributed to different
prioritics and emphascs accorded to agricultural exten-
sion, rescarch, irrigation development, agricultural credit,
and subsidy policy.



Thailand is an exception because the Government
largely left the stimulation of demand for fertilizers to
market mechanisms. Agricultural research and cxtension
is still very underdeveloped in Thailand. There is only onc
cxtension worker for cvery 10-15 villages. The workers are
usually without any significant agricultural cducation.
Agricultural credit is also left to commercial banks and
some multipurposc cooperative socictics. Fertilizer sub-
sidy was ncver adopted as an instrument for stimulating
demand until recent years; since 1978, however, a subsidy
of about 6% to 7% has been allowed on a selective basis.
Development of irrigation by public policics has con-
tributed to about 60% of the arca currently covered by
irrigation. About 20% of the nct sown arca of Thailand is
currently irrigated. The proportion of HYV is very small
(11%) compared to other Asian countrics.

The national cffort of the Philippinc Government in
the development of extension and rescarch systems is
quantitatively and qualitatively weaker than that of
Bangladesh, Indonesia, and India but superior to that of
Thailand. The International Rice Rescarch Institute com-
pensated for the deficiencics of the Philippine system. The
Philippincs has about onc cxtension worker for cvery five
villages and the backup training facility for workers is
weaker than that in other countries, except Thailand. The
Philippines, however, aggressivily pursued a credit
program for ricc. Similarly, the Philippines accorded high
priority to irrigation devclopment so that about 60% of
the rice arca is now irrigaied. This development and the
HYV rice varictics from IRRI have supported growth in
Philippine fertilizer diffusion. In icrms of fertilizer sub-
sidy, except during the oil crisis period of 1973-1975 when
fertilizer subsidy was about 407%-50%, the Philippincs
taxed rather than subsidized fertilizer. It is cstimated that
the ncgative subsidy ratc was about 10%, on the average,
during the period 1977-81.

Indonesia’s cffort to stimulatc demand for fertilizers
parallcls that of Bangladesh in extension, rescarch, and
credit. With respect to irrigation development spread of
HYV, and fertilizer subsidy, Indoncsia ranks far ahcad of
any other country discussed in this paper. Thus, more than
80% of Indoncsia’s rice area is irrigated, and about 9% is
under HY'V. The rate of fertilizer subsidy has ranged from
30% to 45% during the last decade.

India is a large country with considerable regional
diversity. The difference between India and Bangladesh
with respect to policies for stimulating demand for fer-
tilizers is more significant in timc than in style. Most
demand-generating activitics in India started carlier than
in Bangladesh. Irrigation development in India is more
cxtensive (about 30% of sown arca) than in Bangladesh
(20%). Subsidy was not an instrument to stimulate

153

demand in India until the 1973 oil crisis. Thereafter, for-
tilizer subsidy ranged from 15% to 25% in recent years.

Policies i» Ensure Effective Supplies of Fertilizer

I would undcrline the word effective to emphasize the
imporiance of fertilizers being available at the right time
and place. This implics that policies rclated to aggregate
supply as well as to a farm-level distribution nctwork are
important facets of cffective supply. Three clements
cssential to aggregate supply arc (1) domestic production
of fertilizer, (2) imports, and (3) stock. Similarly, im-
porters, wholesalers, and rctailers of fertilizers constitute
the three links of a distribution network.

In Bangladesh the aggregate supply was entirely
imported during the first phase (1947-€0). However,
during this phasc « urca factory of 85,000 tonnes capacity
was buill, and production began in the sccond phasc.
Another factory was built in the sccond phase so that, by
the end of the second phase (1960-70), about 50% of
aggregate supply was provided from domestic production.
The responsibility for all domestic production, import, and
distribution was maintained by the public sector. At the
beginning of the sccond phase, a specialized public
organization, the Bangladesh Agriculturai Development
Corporation (BADC), was crcated and cntrusted with the
planning, procurcment, and distribution of fertilizers,
sceds, and agricultural cquipment. During the third phasc,
further development of the domestic production of fer-
tilizers occurred so that by 1985 Bangladesh exported
about 100,000-200,000 tonncs of urca fertilizers annually
and imported about %% of phosphatic and 100% of
potassic fertilizers. Overall, about 67% of the current
requirement is met from domestic sources. Despite the
decreased dependence on foreign sources of supply,
BADC normally maintains an opcrating stock that meets
al least a 6-month requircment,

With respect to distribution of fertilizers, the Agricul-
ture Department organized seed stores at the Thana level
(i.c., covering about 100 villages) during the first phasc.
Fertilizers were sold to farmers and cooperatives from
these stores during the first phasc. In the sccond phasc, as
volume of fertilizer sales increased, the BADC assumed
the marketing responsibility. It organized larger godowns
al. Thana levels and appointed private dealers and
cooperatives for the retailing of fertilizers to farmers at
village level. However, if any farmer wanted to purchase
dircctly from Thana stores, he could do so. Movement of
fertilizers from central to Thana godowns used to be done
mostly through privatc contractors. BADC was the only
agency (o procure fertilizers from domestic factorics and
to import, storc, transport, and distributc fertilizer
through its own outlets, private dcalers, and cooperatives.



During the third phase, the above procedurc was
gradually changed to induce private trade in fertilizer
marketing. Currcntly BADC maintains the overall plan-
ning and the monopoly on imports. It also maintains
stocking responsibility. All wholesaling and retailing of
fertilizers, with no price control for farm level sales, are
now conducted by the private scctor. Wholcsalers can
dirccily obtain fertilizers from domestic factorics.

The cvolution of the supply systems in India and
Indoncsia is roughly similar to that of Bangladcsh, but
Thailand and the Philippines differ substantially from
these three countrics. India has been expanding domestic
production of fertilizers since the late 1950s so that about
65% of currcnt consumption of fertilizers is from domes-
tic production. Indonesia cxports about 20,000-50,000
tonncs of urca cvery ycar, and, overall, Indonesia meets
about 75% of its requirement from domestic production.
On the other hand, Thailand is dependent on imports for
about 95% of its requircment, and the Philippines is
dependent on imports for about 80% of its requirement.
Until recent years, all domestic production of fertilizers in
Bangladesh and Indonesia was in the public sector. About
half of India’s domestic production is in the private scctor.
Most of the domestic production in Thailand and the
Philippines is in the private sector. The importing of fer-
tilizer has becen a government monopoly in India,
Bangladesh, and Indonesia, but the private scctor (mostly
manufacturers) has been responsible for importing fer-
tilizers in Thailand and the Philippines. However, there is
a greater degree of control and monitoring of private
trade in the Philippines than in Thailand. In the Philip-
pincs, the Fertilizer Industry Authority (FIA) monitors
supply, demand, and prices and also recommends tax or
subsidy instruments to correet any imbalances, current or
cmerging,

The internal distribution of fertilizers is conducte:d
mainly through private agents in Thailand and the Phil p-
pincs. In Thailand, the wholesale distribution is conducted
by trading companics, farmcrs’ marketing associat’ons,
and the central cooperative association. The retailing is
conducted by privatc traders (36%) and cooperatives
(64%). In the Philippine fertilizer industry, the sugar
produccrs’ coope dive and marketing association con-
ducts the wholesule trade, and retail trade is conducted by
a dealcr nctwork (67%) and small traders and coopera-
tives (33%). In Indonesia, the wholesale trade is still
under a number of public agencics, but the retail distribu-
tion is left entirely to private traders and cooperatives. In
India, a great diversity exists ameng states. But coopera-
tives play a larger role in both the wholesale and retail dis-
tribution of fertilizers than they do in the other countrics.
India has a complex mechanism of allocating fertilizers
among states. This allocation is corducted by the Govern-
ment. After the allocation is known, cooperatives, dealers,
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and privatc agencics obtain fertilizers from factorics and
import points for sale to retailers who, in turn, distribute it
to farmers. India also attempts to maintain uniform farm-
level prices across regions.

Asian Lessons of Possible Relevance to Africa

Before trying to draw any lessons from the Asian
expericnce that may be regarded as appropriate for con-
temporary African governments, two cautionary notes arc
in order. First, the experience of a country in onc stage of
the cvolutionary process of fertilizer diffusion cannot
simply be rcpeated in another country in a different stage
of the process. Many African countrics arc presently in a
stage where Bangladesh or India was 20 years ago.
Sccond, cven if some Asian countrics expericnced spec-
tacular success in the diffusion of fertilizers, they encoun-
tered pitfalls in their path toward policy formulation, and,
in certain respects, policics could have been better. A
country drawing lcssons from other experiences should be
carcful about these pitfalls.

1. Government Commitment-It is clecar from a com-
parison of country expericnces that government com-
mitment supported by actions docs make a diffcrence
in the rate of diffusion of fertilizers. Of course, a
country may have rcasons not to attach a high priority
to fertilizer as was partly true in the casc of Thailand,
but this docs not appear to be truc for most African
countrics. Dircct measures by governments arc needed
to stimulate demand and ensure supply. Additional
activitics required from governments, which arc not
rcadily apparcnt, arc thc tasks of planning and
monitoring of the fertilizer situation. Some organiza-
tion in the government should continuously assess the
technical potential of fertilizer use, monitor supply-
demand balances in current and future years, as well as
for the long term, and identify emerging constraints,
Dcmand for fertilizers in the carly stage of diffusion is
of a rapidly changing naturc. Short-term supply
management often falters because of this problem.

Weak Demand Side in Africa-I( is argued that the
underlying agronomic and cconomic conditions arc
morc congenial in Asia than in Africa for a rapid
growth in fertilizer consumption. Asian soils, crops
(ricc and wheat), human capital, and pricc environ-
ment are, (o some cxtent, more supportive of intensive
agriculturc than are those in Africa. Irrigated rice and
wheat, particularly with new high-yiclding varictics,
provide greater profitability from usc of fertilizers than
do the rainfed, low-valued crops (millet, sorghum,
traditional maize) generally grown in Africa. The
forcgoing proposition is considercd only a partial truth,
Maize, particularly high-yiclding varictics of maize, is



known to be as fertilizer responsive as rice and wheat,
if not more so. Morcover, there are numerous loca-
tions within most countries of Africa where agronomic
conditions arc cqual to thosc in Asia. African peasant
agriculture has reccived little attention compared with
large-scale cstate farming. The starting point in the
generation of demand for fertilizers in Africa is the
asscssment of the technical potential of fertilizer
requirements on a country by country basis, taking into
consideration regional soil conditions and crop
prospects under cxisting prices.

Assuming that the technical potential is high and
known, the second step in policy is to organize agricul-
tural extension, supported by a closely complementary
rescarch system, that will focus on stimulating demand
in locations with high potential. The agricultural exten-
sion service must be provided with knowledge of fer-
tilizer response, proper combinations, and all financial
requircmeats for sctting up demonstration plots in
rural accas. Agricultural credit with mechanisms for
inicrlocking fertilizer usc and adoption of modern
seeds with credit should be extended simultancously. It
is likcly that these mecasures will face numcrous
hurdles in making an cffcctive impact. Even thesc
institutions may be inappropriate for specific condi-
tions. For thesc reasons, governments should develop
an organizational capacity in a certain department to
cstablish and modify institutions and identify con-
straints to demand. In the carly stage of fertilizer diffu-
sion, Asian countrics could induce FAO/UNDP (o
undcrtake fertilizer trials on an cxtensive scale. Such
international cfforts in Africa arc limited, partly
because of the limited absorption capacity in Africa
and partly because of the inability and weaker commit-
ment of governments to attract these intcrnational
organizations to the African fertilizer scene. The rela-
tive weakness of African governmeats in stimulating
demand and alttracting international support can be
traced (o poorer infrastructural development in
Alfrican countrics compared with Asia. This is a key
factor that can be considered only within the context of
overall economic development.

Most Asian countries have, at onc time or another,
cmploycd fertilizer subsidics 1o stimulate demand.
Given the technology and infrastructurc in Africa, the
logic for subsidics at the present stage of fertilizer dif-
fusion appcars to be stronger in many African situa-
tions than for Bangladcsh or Indonesia in the carly
1960s. This is, however, an issuc that requires cxamina-
tion in specific country contexts without any ideological
bias.

Deficient Supply System Underlying African Scene-
Ensuring an cffective supply of fertilizers at the farm
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level is considered to be the most critical factor in
accclerating agricultural growth through intensive use
of fertilizers (sce the article by Desai and Stone, 1987,
for articulation of this position). In our presentation of
Asian cxperiences, this has been shown to be an
important factor in explaining the differential levels of
diffusion of fertilizers among sclected Asian counirics.

The question of how (o cffectively ensure fertilizer
supply (o farmers invariably lcads to the issue of the role
of government and the privatization of fertilizer trade. The
question of fertilizer subsidy is also intcrwoven with the
question of privatization. Asian experience clearly indi-
cates that without dircct or indirect government interven-
tion, the pace of fertilizzi consumption becomes slower
(c.g., Thailand).

Theoretically, it is possible to visualize the following
modcls for supply of fertilizers:

l. All supply functions (national level procurcment, i.c.,
import in case of most countrics, and wholesalc-retail
distribution) arc left to the markets, and governments
reiain influence only through tax or subsidy policics.

All supply functions (aggrcgate procurcment as well as
retail and wholesale distribution) are undertaken
dircctly by government.

The sccond model remains in operation, but un-
restricted private trade is allowed to work with public
opcrations.

Government retains the functions of aggrcgate pro-
curcment (production and importation) and stocking
at promincnt wholesale points but distributes to
farmers through a network of private traders, including
coopcrative societics,

An cxamination of the models in the context of Africa
cannot bc complete without consideration of the following
facts. First, dcpendence on imported fertilizers is very
cxtensive in many countrics of Africa. This creates more
complexitics and uncertaintics in the aggregate supplics
than when domestic production is the source of supply.
Sccond, the volumes of trade involved in importing as well
as in village-level distribution are often too small for
healthy competitive markets. A thin market is not con-
genial for deriving benefits from cconomics of scale and is
gencrally unstable. Third, the cost of transporting fer-
tilizers from forcign ports to farmers in villages of Africa
is about three to five times the cost in Bangladesh or In-
dia. Fourth, demand for fertilizer is extremely unstable in
most African countrics because of the dependence of
agriculture on rainfall and the extreme variability of that
rainfall. The issuc of buffer stocks of fertilizers in the



African context is thus much more realistic than it is in the
Asian context. Finally, the development of indigenous
trade entreprencurship is somcthing that cannot be
achicved in a short span of time. Many African countrics
arc known for dcficiencics in entreprencurship.

Given these inherent problems, and the gencral prac-
tice of rigid control of forcign exchange, it is very unlikely
that model 1 could be appropriate for most parts of
Africa. On the other hand, model 2 could be extremely
costly, particularly in countrics with severe shortages of
personnel with administrative skills. Model 4, perhaps,
would be realistic for management of fertilizer supply in
Africa.

Concluding Observations

This paper has analyzed and described the experiences
of some Asian countrics with regard to fertilizer diffusion.
Because there is no cquivalent expericnce in Africa, the
paper draws some speculative conclusions regarding
rclevant lessons for African policics. The conclusions
require confirmation or rejection through further studics
in Africa. These studies should consider the following
questlions;

1. Is there a capacity in the government to plan, monitor,
and analyze the fertilizer scctor and act as a promoter
of fertilizer policies?

2. What is the technically feasible potential of fertilizer
demand region by region, given the existing price
environment? What is the scope of reducing the gap
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between the actual and potential by price adjustments
and by improvement in non-price factors?

How can the extension and rescarch services be more
effective for accelerating the diffusion of fertilizers? Is
the cxtent of demonstration plots and ficld trials with
fertilizers adequate?

How can the agricultural credit system be more cffec-
tive for the usc of fertilizers? Is there any scope for
linking credit with fertilizer distribution?

Is the diffusion of fertilizer-responsive seeds stagnant?
If so, why and how can it be improved?

In the context of the general deficiency in infrastruc-
turc and technology, would it be appropriate to con-
tinuc a fertilizer subsidy policy as a short-run device?

How can a reliable mechanism be developed for a
stcady supply of fertilizers at the nationat level? Would
it be necessary (o maintain a buffer stock of fertilizer
as insurance against supply instability?

How can an cffective distribution nctwork be
developed for supply of fertilizers at the farm level? is
it appropriate to privatize fertilizer distribution at this
stage of fertilizer diffusion? If not, what combination
of private and public trading arrangements is optimal?

These are obviously very broad questions, which can
be more sharply focuscd and delincated for an analysis of
fertilizer diffusion within a specific country.
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Aspects Agronomiques de I’Utilisation Des Engrais
Minéraux et Organiques en Afrique Sub-Saharienne

A. U. Mokwunye, A, Bationo, ct Paul L. G. Vick

Résumé

Le potentiel du dévcloppement agricolec cn Afrique
tropicale dépassc largement les niveaux actucls de produc-
tion. Dans cctte région o sculement scize pour cent des
sols nc présentent pas de séricux problémes de
productivité, la baissc de la fertilité est devenuce nne cause
majeure de la diminuuon des rendements agricoles. La
capacité productive des sols que les agricultcurs ont pu
maintenir gree A de longues périodes de jachére aprés une
ou deux années de cuiture, cst en plein déclin sous la pres-
sion de la population et de fa culture continue.

L'azote ct le phosphore sont les facteurs les plus
limitatifs des sols d’Afrique tropicale. La tencur cn azote 3
I'état naturel est fortement liée au nivcau de matidre or-
ganique des sols, qui varie de moins 0,1 pour cent dans les
zones semi-arides A plus de 10 pour cent dans les régions
forestidres, & haute altitude ¢t avec unc forie pluviométric.
La carcnce cn phosphore est plus aige dans les
€cosystémes plus sccs d’Afrique tropicale. La teneur totale
ca phosphore varic de moins 100 ppm pour les sols
sableux a plus de 400 ppm pour les sols formés de roches
basiques.

En 1983, lc Centre internaticnal pour le
développement des engrais (IFLC) a initié une recherche
sur les ressources et la gestion des engrais azotés ct
phosphatés en collaboration avec des organismes
nationaux du Niger, du Nigeria, du Burkina Faso ct du
Togo. Cettc recherche s’est étendue A quatorze pays ouest
africains 2 travers le Réscau ouest africain pour la ges-

tion et I’évaluation des engrais (WAFMEN) et a huit pays
dc PAfrique du Sud-est A travers le Réscau de recherche
sur la gestion ct I'évaluation des engrais ¢n Afrique de
PEst et du Sud-cst {(ESAFMEN). Les recherches menées
a travers ces réscaux ont généré d'importantes informa-
tions concernant (1) Pecfficacité de I'urée ct de
Pammonitratc (CAN) comme sources d’azote pour la
production agricole dans les zones humides et sub-
humides; (2) I'importance du temps et de la méthode
d’application pour accroitre I'cfficacit¢ de lazote; (3)
I'efficacité agronomique des phosphates naturels broyés ct
des phosphates particllement acidulés (PAPR) A partir
des mincrais du Togo, Burkina Faso, Sénégal, Mali, ct
Niger; et (4) la gestion ct l'utilisation des cngrais or-
ganiques ct des résidus de culture comme sources alterna-
tives et complémentaires d’éléments nutritifs pour
accroitre la production agricole et maintenir la fertilité des
sols.

Les objectifs du programme agronomique de I'IFDC-
Alrigque sont les suivants: (1) identifier les besoins en
engrais des principales cultures A Pintéricur des
différentes zones agroéeologiques de la région, (2) évaluer
les produits fertilisants et les pratiques de gestion suscep-
tibles de couvrir ces besoins et promouvoir utilisation des
resscurces locales, (3) analyser les cffets 2 long terme de
Iutilisation des engrais sur la productivité des sols et
'environnement, ct (4) promouvoir ct développer des
programmes nationaux de recherche et de vulgarisation,
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Agronomic Aspects of Mineral and Organic
Fertilizer Use in Sub-Saharan Africa

A. Uzo Mokwunye, A. Bationo, and Paul L.G. Vick

Soil Fertility and Crop Production

The potential for crop production in tropical Africa far
cxceeds current production fevels. There are several
reasons for this anomaly. According to the Food and
Agriculture Organization of the United Nations (FAQ),
only 16% of the soil resources of Africa have no serious
limitations for crop production. In particular, low soil fer-
tility has become a primary causc of reduced crop yiclds.

Soils of sub-Saharan Africa have been formed from
Prccambrian parent malerials, volcanic ashfalls, and
malcrials that have undergonc scveral stages of
pedogenesis through the processes of crosion and
redeposition. In the terminology of the pedologist, most of
the soils belong to the orders Alfisols, Ultisols, Oxisols,
Entisols, and Inceptisols. The Ultisols are found mostly in
the arcas of highest rainfall. They arc highly wecathered
and very acidic. Because of abundant rainfall, most of the
basic mincrals have been leached out and therefore the
inherent fertility is very low. Tropical Alfisols occur in the
somewhat drier bimodal or monomodal transition zones
between the forest and savanna zones as well as in what
has beea traditionally called the guinca savanna zoncs.
Because of lower rainfall, they have a higher basc status
than the Ultisols. They are less acidic and have relatively
higher nutricnt content. However, the Alfisols have poor
structural stability, poor water-holding capacity, and low
organic matter content. The Oxisols occur in the same
high-rainfall zonc as thc Ultisols. They arc more heavily
textured and arc structurally morc stable. As a result,
Oxisols arc better drained and less subject to crosion.
They are, however, as infertile as the Ultisols.

The Alfisols, Oxisols, and Uitisols are characterized by
the dominance of low-activity clays. Because these clays
have variable charges, the cation exchange capacity of the
clays changes drastically with changes in the pH of the soil
solution. This low buffering capacity causes management
problems when the soils are cleared of vegetation and cul-
tivated. Table 1 summarizes the extent of the major soils
of tropical Africz. It can be seen that the less weathered
and rclatively more fertile soils occupy regions with a
shorter growing scason. On the other hand, the soils in the
regions with a longer growing scason and incrcased rain-
fall have lower suitability for crop production.
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Table 1. Extent of Major Soils of Tropical Africa (Based
on Data In Volume 1 of the Agro-Ecological
Zones Project, FAQ, 1978)

Wooded Grassland
Foresi Zone: Savanna: Savanna:
Soil Growing Growing Growing
Association Period Period Period
Dominated =270 Days  150-269 Days 75-149 Days
by Arca % Arca % Arca D
(10° ha) (10° ha) (10° ha)
Oxisols 176.7 547 1378 4227 36 1.1
Ultisols 638 427 728 48.7 10.2 6.8
Alfisols 358 127 1789 633 262 9.2
Entisols 573 96 89.7 151 868 14.6

Over the ycars, farmers have maintained the produc-
tive capacity of thesc soils by resting them for long periods
after onc or two years of cropping. Thus, restoration of
soil fertility was the major motive for shifting cultivation
by traditional farmers. Nonavailability of arable land
resulting from increased population pressure is causing
farmers to resort to continuous cultivation. Scientists have
documented numerous observations of scrious declines in
soil fertility associated with continuous cultivation. Most
of thesc obscrvations have come from cxperiment stations,
For cxample, in West Africa, losses were reported for
(1) organic carbon by Djokoto and Stephens (1961), Char-
rcau and Fauck (1970), and Jones (1971) and (2) cation
cxchange capacity and cxchangeable cations by Bache and
Hcathcote (1969) and Mokwunye (1981). Jones (1972) has
reported similar information for an Oxisol in Uganda
(Table 2). A rccent survey by Balasubramanian ct al.
(1984) of the fertility status of scveral upland cultivated
and uncultivated soils in northern Nigeria (Table 3)
provides cvidence as to the decline in soil fertihly on
farmers’ ficlds as a result of cultivation. In the southcrn
guinca savanna zone, with the highest rainfall, nearly 50%
of the bases were lost as a result of cultivation.

The nced to produce more food for a rapidly increas-
ing population, both urban and rural, also mcans that in
many localitics marginal lands are being brought under



Table 2. Changes in Soil Fertility Parametcrs in an
Oxisol in Uganda Following 3 Years of
Continuous Cropping Preceded by 3 Years of
Mest Period

Changes
Paramcter After Rest Period  After Cropping
----------- (kg/ha)- - - veeeee s
Organic C +15,950 + 2,850 -19,700 = 1,151
Total N +769 = 149 -968 + 220
Total P +85+ 53 -88 + 40
Total sulfur (S) +45 = 39 -86 + 25
Exchangcable Ca +971 * 360 -1,897 = 270
Exchangcable K +471 £ 129 -461 = 165
Exchangeable Mg +465 + 175 -420 + 84

Source: Jones, 1972,

Table 3. Percentage Changes in Soil Fertility Parameters
in Farmers' Fields as a Result of Cultivation in
the Savanna Zones of Nigeria (0-15 cm)

Exchangeable Cations

Zonc Ca Mg K pH
Sudan -21.0 -32.0 -25.0 -4.0
Northern Guinea -18.6 -26.8 -33.0 -3.8
Southern Guinea -46.0 -50.6 -50.0 -10.0

Source: Adapled from Balasubramanian ct al, 1984,

cultivation. In the meantime, new, improved, higher yicld-
ing varictics of such staple crops as maize and cassava are
becoming increasirgly available to local farmers. These
new cultivars have a higher demand for soil nutrients. It is
no wonder that the maintenance and improvement of soil
fertility has become a key factor in cfforts to sustain
agricultural development in tropical Africa.

Nitrogen and phosphorus are the two most limiting
nutricnts in soils of tropical Africa. The native nitrogen
content of the soils is strongly related to the organic mat-
ter content, which varies with rainfall and altitude, among
other factors. The range is from less than 0.1% in semi-
arid arcas to over 10% in high-rainfall, high-altitude, and
forest arcas. The organic matter content and its distribu-
tion within the soil profile in the West African forest and
savanna rcgions arc shown in Figurce 1. Prolonged fallows
cncourage the buildup of organic matter content, therchy
improving nitrogen supply.

Deficiency of phosphorus is most acute in the drier
ccosystems of tropical Africa. In some soils of the West
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Depth (cm)

Alrican savannas and scmiarid region, phosphorus
deficicney is so acute that scedling growth virtually stops
as soon as the seed’s reserve of phocphorus is exhausted.
The total phosphorus values range from less than 100 ppm
for the sandy soils to over 400 ppm for soils formed from
more basic rocks (Udo and Ogunwale, 1977). As was the
case with nitrogen, soil organic matter plays a crucial role
in the supply of native phosphorus to crops. An appreci-
able fraction of the total phosphorus in tropical African
soils is in the organic form (Acquaye and Oteng, 1972;
Ayodcle and Agbooia, 1983).
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Figure 1. Organic-Matter Distribution in Typical West
African Forest und Savanna Profiles.

Stable vicids vwer ime have been obtained throughout
tropical Africa after repeated applications of even small
doses of minceral fertilizers or larger amounts of manure.
In the forest region of Ghana, Ofori (1973) reported that
for 19 ycars crop yiclds were maintained on continuously
cultivated land by application of small amounts of mincral
fertilizers. The importance of balanced fertilization in con-
tinuously cropped land was amply demonstrated by the
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work done by Jones (1972) in Uganda (Figurc 2) and
Kang ct al. (1977) in Nigeria (Figure 3). On the other
hand, in the sardy soiis of the West African semiarid
tropics, prolonged use of mincral fertilizers alonc has
resulted in acidification of the s.ils and consequent loss of
bascs (Pichot ct al., 1981).

Recent IFLC Activities in Tropical Africa

Between 1970 and 1985, West African countries
cxpericnced two debilitating droughts. The cffects of these
droughts were so severe that policymakers and rescarch
workers alike began to lose sight of the fact that during
the same period, cven i years of adequate rainfall, crop
yiclds had steadily declined. The cause of tk¢ yicld decline
was poor soil fertility. In 1982, the International Fertilizer
Development Center (IFDC) organized, in collaboration
with the International Institute of Tropical Agriculture
(IITA) and the International Crops Rescarch Institute for
the Semi-Arid Tropics (ICRISAT), a fertilizer resccrch
prograin for tropical Africa. By 1983 collaborative
rescarch on the sources and management of nitrogen and
pliosphorus fertilizers was begun with national reseaich
organizations in Niger, Nigeria, Burkina Faso, and Togo.
Today, rescarch on the sources and management of fer-
tilizers as well as other means of improving and sustaining
soil productivity is being carried out in 14 West African
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countries under the auspices of the West African Fer-
tilizer Management and Evaluation network (WAJ'MEN)
and in 8 East and Southecast African countries under the
auspiccs of the East and Southcast African Fertilizer
Management and Evaluation Network (ESAFMEN).

Nitrogen Fertilizers-Results of ficld trials showed
that responsc to nitrogen fertitizers was most dramatic in
the subhumid zone of West Africa, which indicated that
nitroger: deficicncy is a major limitation to crop produc-
tion in this zone. In the scmiarid zone, water deficits and
other deficiencics appear to limit the responsc to nitrogen.
There was alsc lower response to nitrogen in the humid
zone, which is a reflection of the higher organic matter
status of this zone. Figure 4 demonstrates that, if other
nutrient deficiencies are corrected, in the range of applica-
tion rates where nitrogen fertilizer applications may be
ecenomic (linear respouse range), a farmer could cxpect
to gain about 15 kg of grain per kilogram of applicd
nitrogen in the semiarid and fr rest zoncs, whercas returns
per kilogram of nitrogen are twice as high in the subhumid
2003

Urea is the most common nitrogen fertilizer source in
the t-opical African market. The responsc of crops to urca
and calcium ammoenium nitrate (CAN) was monitored in

52, 22, 63, 32, and 79 respectively.)
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several ficld trials. Urca and CAN performed cqually in
both the humid and subhumid zoncs. In these zones, the
cost of the fertilizer and its availability in the local market
would determine the choice of nitrogen fertilizer by the
farmer. In the semiarid zonc, the less volatile CAN has
tended to outperform urca.

Studies of nitrogen dynamics using "“N-labeled fer-
tilizers showed that loss of applicd nitrogen occurred in all
agroecological zones. However, losses arc highest - as high
as 50%~when urca is applicd to the soils in the semiarid
zonc. The form in which the urca is applicd also affccts
the quantity of nitrogen lost. Point-placed urea, especially
when basally applicd, expericnces the highest losses, prob-
ably as a result of ammonia volatilization. Morc recent
data suggesi that CAN, when point placed and split
applied, results in improved cfficiency in nitrogen usc. In
general, thercefore, the type of nitrogen ferti'.zer and its
timc and mecthod of application can be manipulated to
incrcasc the cfficicnt usc of nitrogen by crops and to mini-
mize losses. These obscrvations are illustrated by data in
Table 4.
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Table 4, Effect of N Placement and N Source on
Volatilization of Fertilizer N

N Sourcc Application Mcthod N Volatilized
(%)
Urca Point surface 47a
Urca Point 2 cm dezp 49a
Urca Point 4 cm dcep 42a
Urca Broadcast surfacc 24b
CAN Point 2 cm decp 5b

Figures followed by the same letter are not significantly
diffcrent (p = 0.05).

Phosphorus Fertilizers - Rescarch on phosphorus fer-
tilizers has concentrated on the use of local fincly ground
phosphatc rock or their partially acidulated forms (PAPR)
as less expensive alternatives to commercial phosphorus
fertilize-s. Over the years, fincly ground phosphate rock
from Togo, Burkina Faso, Scnegal, Mali, and Niger have
been evaluated in ficld trials. On the basis of agronomic
cffectiveness relative to the superphosphates, Matam
phosphate rock (Sencgal), Tilemsi phosphate rock (Mali),
and Tahoua phosphate rock (Niger) arc the most reactive
of the West African phosphate rocks When dircetly
applicd, these rock phosphates varicd from 70% to 98% in
agronomic cffectiveness relative to single superphosphate
(Table 5). They arc therefore recommended for dircet
application. Phosphatc rocks from Togo, Burkina Faso,
and the Parc W region of Niger arc unrcactive and are not
recommended for direct application,

Table 5. Agronomic Effectivensss of Tilemsi and Tahoua
Phosphaie Recks Relative to Single

Superphosphate
Phosphate Relative Agronomic
Rock Source Crop Effcctivenees"
(%)
Tilemsi (Mali} Groundnut 97.8
Tilemsi (Mali) Maize 74.4
Tahoua (Niger) Millet 70.0

a. Singlc supcrphosphate = 100%.

Sulfuric acid-bascd 50% PAPR madc using thesc
unrcactive phosphate rocks has been tested in several
locations. Resulis shown in Table 6 and Figure § indicate
that, in gencral, 50% partially acidulated products per-
tu.med as wrell as single superphosphate. A general rule of
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thumb adopted by IFDC is that the cost of 50% PAPR is
about 80% of the cost of SSP produced in the same loca-
tion. With this as a guidc, it can be scen that the usc of
PAPR could result in substantial savings in phosphatc fer-
tilizer costs.

Table 6. Agronomic Effectiveness of Sulfuric Acid-Based
50% Partially Acidulated West African
Phosphate Rocks

Relative
Phosphatc Rock Agronomic
Source Soil Order  Crop  Effectivencss®
(%)

Togn 509 PAPR Alfisol  Maize 90.0
Togo 50% PAPR Ultisol  Maize 66.7
Togo 50% PAPR Oxisol  Maizc 108.9
Kodjari 50% PAPR  Alfisol  Maizc 84.1
Kodjari 50% PAPR  Alfisol ~ Sorghum 81.3
Kodjari 50% PAPR  Alfisol  Millet 108.9
Parc W 50% PAPR Alfisol  Millet 93.4

a. SSP = 100%.
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Figurc 5. Combined Analysis for Effect of Phosphorus
Source and Application Rate on Maize Grain
Yield - Oxisol.

As can also be scen by the data in Table 6, soil type
affccts the response by crops to PAPR. Responsc to
PAPR is lowcst in Ultisols, which arc very acid in reac-
tion. Additionally, sulfur-deficient soils such as arc
prevalent in many savanna cnvironments show higher



response to sulfuric acid-based PAPR as opposed to
high-analysis fertilizers containing little or no sulfur

(Figure 6).
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Figurc 6. Response to Phosphorus Source and Rate of
Maize Grain Yield (ikare, 1983 and 1984).

Another interesting conclusion from the work on phos-
phorus fertilizers is that ratcs of phosphorus for optimum
production arc of the order of 60 kg P:Os/ha for the
Aliisols, Oxisols, and some of the Ultisols. Ultisols con-
taining allophane materials such as are found in the
highlands of Cameroon and castern Africa requirc more
phosphorus. In the sandy soils of the semiarid zone, 30 kg
P20s/ha appears optimal.

Manures and Crop Residues-In the chemically
fragile ccosystems of tropical Africa, the role of organic
matter in controlling the sustainability of crop production
cannot be minimized. All through the region, it has been
shown that application of the right quantities of farmyard
manurc can improve and maintain crop yields (Pichot
ct al., 1981). But it must be pointed out that the practice
of manuring involves the transfer of soil fertility from
pasturcland to cropland. Manures in themselves do not
generate nutrients. The production of manure requires
effcctive means of collecting, storing, and redistribuiing
large quantitics of alrcady bulky materials. Where animals
arc stabled and fed, such a task is made casier. But the
practicc of herding without stabling, common to the
nomadic populations of the Sahel and savanna regions of
tropical Alrica, does not benefit croplands. Rather, it can
become a drain on soil resources, cspecially in popuiated
arcas, with potentially calamitous results in the case of
overgrazing. Thus, although manures can improve and
sustain productivity, the quantitics required (of the order
of 10 tonnes/ha) arc high and cannot casily be obtained or
handled by the farmer with only a hoc and a cutlass.
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Calculations by scicntists at Nigeria’s Institute for
Agricultural Research, Samaru, showed that for the
1970/71 crop year as much as 0.52, 0.07, 0.60, 0.15, 0.08,
and 0.06 million tonnes of nitrogen, phosphorus, potas-
sium, calcium, magncsium, and sulfur, respectively, were
removed by crops in the savanna zone of northern Nigeria.
Only a small portion of the nutrients taken up by a crop
ends up in the edible portions. Significant but variable
quantities of plant nutricnts are present in crop residues.
For long-term fertility management of the soils, efforts
must be made to study the effects of the usc of these crop
residucs to promoic sustainability of overall soil fertility.
Earlier work (Pichot et al., 1981) has shown the beneficial
cffects of the addition of crop residues. These authors
noted that while addition of siraw 2'leviated some of the
detrimental effects of continuous use of mineral fertilizers,
the practice was not able to prevent soil acidification and
subsequent loss of bases duc to continuous cultivation.

Since 1983, IFDC had conducted a trial at the
ICRISAT Sahel Center at Sadore in Niger on the effect of
millet crop residucs on crop production. During the first
year, 4 tonnes/ha of millet straw was spread on the plots
receiving i : crop residucs. Thereafter, the residues gen-
crated fror . these treatmients were annually spread on the
plots and .:ft to decay. In 1983, addition of the crop
residuc. ».onc only marginally incrcased millet yield. By
1986, the yicld trends had changed dramatically. While
yiclds from control plots had steadily declined, addition of
cither crop residue or fertilizers allowed the land to sus-
tain moderate yiclds. In addition, there was no difference
in yields between plots receiving chemical fertilizers and
those recciving crop residues. More importantly, a com-
bination of fertilizer and crop residues resulted in large
significant increases in yvield. The cffects were additive
(Figure 7). Data on soil pH after four consccutive crops
arc presented in Table 7. Significant increases in pH were
noted in plots that received cither crop residues alone or
crop residues and fertilizers. Further soil analysis showed
that these plots also had clevated levels of calcium, mag-
nesium, and potassium. No significant differences in
organic matter lcvels were found between treatments. Soil
moisture studies conducted during the 1986 scason failed
to show any significant trcatment effects, which indicated
that crop residue did not improve yiclds during the first 4
years through improving the scil moisture-holding
capacity.

Knowledge about fertilizer response by crops in dif-
ferent sysiems and environments forms the basis for
cconomic analysis of fertilizer use which, in turn, forms
the basis for fertilizer policy formulations. Promotion of
fertilizer use must be based on scientific information
developed through fertilizer-related agronomic and ¢»il
fertility research and sound economic and policy analyses.



The fertilizer promotion policy should include develop-
ment of soil fertility maps, establishment of soil testing
laboratorics, formulation of soil- and crop-specific fer-
tilizer recommendations, and initiation cf well-designed
fertilizer demenstrations under farmers’ ficld conditions.
At present, fertilizei rccommendations for specific
agroclitnatic conditions, crops, crop technology, and soil
conditions generally do not exist. The blanket recommen-
dations for the whole country arc not only inappropriate
but could in fact be counterproductive:.

Table 7. Effect of Crop Residue and Fertilizer on Soil pH
Sadore, Niger (1:1 Soil:N KCI)

Treatment 1984 1985 1986
Control 4,16 4.02 3.9
Crop residuc only 4.36 4,34 4.22
Fertilizer only 411 404 3.97
Crop residue and fertilizer 4,30 4.40 4.35
LSD (0.05) NS 0.24 0.23
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Figuie 7. Effect of Fertilizer and Crop Residue
Application on Millet Grain Yield (Sadore,
Niger, 1936).

As wc have already noted from the summary of the
results of IFDC’s work in tropical Africa thus far, the
productivity o fertilizer use is heavily influenced by fertil-
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izer management. Many countries in sub-Saharan Africa
do have agricultural exiensio: agencies of some sort that
arc assigned the job of fertilizer promotion and its effi-
cient use. In many countries, the total expenditure on
agricultural cxtension s larger than the expenditure on
agricultural rescarch, clearly indicating misplaced
prieritics (Boyce and Evenson, 1975). There is a need not
to reduce the expenditure on agricultural extension but
rather to substantially incrcase the expenditurc on agricul-
tural research.

Agronomic Program of IFDC-Africa

The major thrusts of the agronomic program of
IFDC-Africa arc in two arcas: (1) revalidating and refin-
ing of cxisting information on fertility status of the soils as
well as the fertilizer nceds of the principal food crops and
(2) gencration of new information on fertilizer needs of
soils and crops; the most cconomic fertilizer sources,
preferably produced from local materials; and the long-
term elfects of fertilizer on soil productivity and the
cnvironment.

The objectives of the program arc:

To identify, within agroccologica! zunes of sub-
Saharan Africa, the fertilizer nceds of the important
food crops.

To cvaluate altcrnative fertilizers and fertilizer
management strategics and cncourage the use of in-
digenous resources to mect the fertilizer nceds.

To study the impact of fertilizer usc on long-term
productivity of the scil and on the ecnvironment.

To promotc the development of national programs on
fertilizer rescarch and cxtension.

If objectives 1, 2, and 3 arc considcred the body of the
vehicle, objective 4 is the motor or the driving force. Close
collaboration with national rescarch and extension
programs is a key to the success of the program, To this
extent, there is heavy reliance on the establishment of fer-
tilizer management and cvaluation nctworks. Two such
nctworks—West African Fertilizer Management and
Evaluation Network (WAFMEN) and East and Southeast
African Feriilizer Management and Evaluation Network
(EASFMEN) arc alrcagy ir cxistence as mentioned car-
iier.  Workshops and cxtensive training programs are
organized for collaborating nctwork members to enhance
their ability to conduct fertilizer trials and to transicr new
information to farmers.

IFDC scicntists and their national countcrparts have
cstablished benchmark experiments (BME) in the prin-
cipal soil units within their zones. Information generated
for a gencralized soil unit and agroccological zone would



be adapted to local conditions through on-farm fertilizer
cvaluation. In this cffort, rescarch workers would be en-
couraged to work hand-in-hand with their natioaal exten-
sion counterparts. This free-flow of information between
IFDC scientists, their national counterparts in both
rescarch and cxtension, and the farmers is illustrated ir
Figure 8.

IFDC-Africa
; IFDC-:\iéica nl On-Farm Fertilizer
enchmark Resear. Evaluation

Fer.ilizer Management
and Evaluation Networks

Y.

/

/

Nationa! Agricultural Research
Center—Benchmark
Research

National
Extension
Systems

/1

‘ Farmers

Figurc 8. Flow of Information Between IFDC Scientists
and National Counterparts.

National Agricultural Research
Center—On-Farm
Fertilizer Evaluation

Annually, collaborating national scicntists and extcn-
sion personnel :.¢ invited to "rescarch planning"
workshops. Re.uls of the previous scason’s trials are
analyzed and reviewed at these workshops, and programs
for the oncoming cropping scason arc devecloped and
adopted.
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Recherche Micro Socio-Economique Sur Les
Contraintes a PUtilisation Des Engrais en
Afrique Sub-Saharienne et Développement de Politiques

Carlos A. Baanantc et Thomas P. Thompson

Résumé

Le principal objectif dz cet cxposé cst de développer ct
de préscnter un cadre global pour la recherche micro
socio-économique sur les contraintes a Putilisation des
cngrais en Afrique sub-saharicnne. Ce type de recherche
cst néeessaire pour permettre la formulation de politiques
susceptibles de promouvoir utilisation des cngrais et Ic
dévcloppement agricole.

Ce travail s’articulc autour de quatre scctions portant
sur (1) le cadre général de I'étude des contraintes A la
demande d’cngrais au niveau des agriculteurs, (2) les con-
traintes potenticlles A la fourniture des engrais, (4) Ies
issucs méthodologiques et les limites de la recherche
micro socic-économique, ct (5) la portée de la recherche
micro socio-économique dans les domaines de la concep-
tion ct de la mise cn ocuvre de politiques d’engrais.

Le cadre général de ce type de recherche est basé a la
fois sur les principes de la théoric micro socio-
¢conomiquce ct sur les concepts traditionnels de Poffre =t
de la demande. En €laborant ce cadre, cette étude établit
les fondements pour une recherche approfondic sur les
facteurs agroécologiques, sociaux et ¢conomiques qui
conditionnent les décisions des paysans concernant leur
producticn, ct que les décideurs politiques doivent
prendre cn compte lorsqu'ils envisagent de promouvoir le
développement agricole.

Les facteurs qui influcnt sur la production agricolc ct
la demande d’engrais sont analysés dans le contexte de
I'agriculture sub-saharicnne, Paccent étant mis sur la
diversité des climats, des sols et des environnements
socio-économiques.

Les facteurs qui affectent la demande d’engrais sont:
(1) la nature de la demande locale des produits agricoles
ct les prix de vente de ces produits qui déterminent la
rentabilité des intrants achetés, tels que les engrais; (2) la
disponibilité ct le prix des intrants autres que les engrais,
c’est-a-dirc: la main d’ocuvre, la fumure organique, ct les
semencces des variétés améliorées; ct (3) le régime foncicr,
les crédits agricoles, ct les services de vuigarisation. Les
contraintcs a la livraison des cngrais au champ ont
¢galement €16 bricvement abordées.

Diverses approches méthodologiques pour conduire cc
type de recherche ont été évaluées, y compris les études
de cas, les pancls, ct les enquétes exploratoires.

En conclusion, cette étude souligne importance de la
recherche micro socio-économique pour le
développement de politiques efficaces susceptibles de
promouvoir T'utilisation des cngrais ct la production
agricole en Afrique sub-saharicanc.

167



Micro-Socio-Economic Research on Constraints to Fertilizer
Use in Sub-Saharan Africa for Policy Developmert

Carlus A. Baanantce and Thomas P. Thompson

Introduction

Sub-Saharan Africa compriscs morc than 40 countrics
with wide diversitics in natural resources, agricultural
sectors, and levels of development. The population of the
subcontinent is in cxcess of 400 million and has
expericnced tremendous growth during the last two
dccades 1960-80 (United Nations, 1981). Sub-Saharan
Africa is the sole region of the world where the annual
ratc of population growth actually incrcased, from about
25% in the 1960s to an estimated 2.8% in the 1970s
(World Bank, 1981), and is currently about 3.0%. As a
result of the rapid population growth and a limited
cxpansion of food and agricultural production, per capita
food production in most countrics of sub-Saharan Africa
decrcased during the period 1971-84 (Table 1) and the
dependence on food imports and emergency food aid
programs incrcascd.

The resource endowments and technologics that
characterize agricultural production in sub-Saharan Africa
show that (1) cxpansion in agricultural production through
increased arca of cultivated land is quitc limited and
(2) there is a great potential for expanding production by
improving technology and increasing productivity.
Fertilizer is a critical input for improving agricultural
production technology and increasing crop yiclds.

However, sub-Saharan Africa has somc of the lowest
levels of fertilizer use in the world. As shown in Tablc 2,
the average use of NPK (nitrogen, P20s, and K:0)/ha of
arable land was about 5.7 kg during the period 1978-82.
zimbabwe had the highesi rate, while only five other
sub-Saharan countrics used more than 10 kg/ha. Among
35 sub-Saharan countrics, only 17 increased fertilizer use
per heetare during 1974-82,

Given the low levels of fertilizer usc in sub-Saharan
Africa and the demonstrated contribution of fertilizers in
increasing croo yiclds and land productivity, therc is great
potential to cxpand food production and promotc
agricultural dcvelopment through the incrcased usc of
fertilizers. However, to realize this potential will require
government policics, investments, and action programs
that cffectively promote the adoption and increased usc of
fertilizers by small-scale farmers,

The design and cffectiveness of government policics
and actions depend fundamentally on the availability of

Table 1. Growth Rates of Per-Capita Food Production in
37 Sub-Saharan African Countries, 1971-84

Growth of Per-Capita
Food Production

Country 1571-79 1980-84
....... (%)-------
Angola 2.2 2.2
Benin 03 0.5
Botswana -53 0.7
Burkina Faso 0.0 -2.1
Burundi 0.0 -3.0
Camcroon -0.5 21
Central African Republic 0.0 -1.2
Chad -0.1 -4.2
Congo -1.1 -1.7
Cote d'Ivoire 04 -1.5
Ethiopia -1.6 -3.9
Gabon -04 0.03
The Gambia -5.5 2.7
Ghana -3.5 -0.8
Guinca -1.7 1.2
Guinca-Bissau 0.1 71
Kenya -1.6 -2.0
Lesotho -2.1 -3.8
Liberia -0.5 -19
Madagascar -0.5 -0.5
Malawi -1.3 -0.7
Mali -0.8 -1.6
Mauritania -19 -34
Mauritius 0.8 1.7
Mozambique -3.6 -39
Niger 0.0 -5.7
Nigeria -0.7 -1.6
Rwanda 04 -1.2
Sencgal -4.4 29
Sicrra Leone -1.9 2.7
Somalia -4,6 4.1
Sudan 04 -3.6
Swaziland -1.1 0.7
Tanzania -0.7 -34
Togo -13 -3.2
Uganda -1.2 0.7
Zaire -1.5 0.6
Zambia -19 -24
Zimbabwe -2.8 -19
Total -1.2 -2.0




Table 2. Characteristics of Fertilizer Use in 35 Sub-Saharan African Countries, 1961-65 to 1978-82

(1) (2 3 @ ) (6) ¢) ®) ©
1978-82 % Share of Total Use,
Nutrient Nutrient as % of 1978-82
Country 1974-76 1978-82 1974-76 1978-82 1961-65 N P K
- - - -(kg/capita) - - - - - (kg/arable ba) - -

Angola 1.10 217 2.00 430 430.0 48.8 27.1 256
Benin 1.10 0.53 1.70 1.10 550.0 51.5 273 21.2
Botswana 3.00 2.00 1.60 1.17 833 429 571 0.0
Burkina Faso 0.50 1.23 1.00 3.27 NA 327 41.8 23.5
Burundi 0.20 0.33 0.60 0.90 NA 51.9 29.6 22
Camcroon 1.80 4.40 2.20 5.37 670.8 522 174 31.1
Central African Republic 1.00 0.50 1.10 0.63 633.3 89.5 53 10.5
Chad 1.80 1.00 2.50 1.40 NA 429 214 310
Congo 2.30 0.37 4.70 0.90 474 59.3 11.1 333
Céte d'Ivoire 520 5.33 10.10 11.00 1,106.0 339 19.1 473
Ethiopia 1.00 1.13 1.90 2.60 2,600.0 38.5 61.5 0.0
Gabon 0.9 0.53 1.10 0.60 NA 444 11.1 333
The Gambia 2.20 4.30 7.70 16.43 4,108.3 316 62.1 59
Ghana 1.90 1.40 6.80 7.03 1,172.2 483 19.9 30.8
Guinca 0.30 0.27 1.00 0.87 1444 23.1 423 308
Kenya 3.80 3.63 22.50 26.17 2726 474 40.3 124
Liberia 2.80 1.53 12.80 7.70 1,925.0 55.8 28.1 16.0
Madagascar 1.00 1.33 3.00 3.93 262.2 432 18.6 38.1
Malawi 330 510 7.70 13.57 589.9 70.5 17.7 11.5
Mali 1.20 1.67 3.70 5.63 NA 50.9 21.3 29.0
Mauritania 0.50 0.67 3.70 5.83 NA 67.4 25.1 7.4
Mozambique 0.80 2.77 2,60 9.57 503.5 56.8 324 10.8
Niger 0.20 0.40 0.30 0.70 NA 429 429 9.5
Nigeria 0.80 1.87 1.80 4.87 4,866.7 521 30.8 171
Rwanda 0.00 0.13 0.40 0.47 NA 429 28.6 286
Sencgal 8.40 433 8.40 4,70 106.8 28.4 426 30.5
Sicrra Leone 0.70 0.30 1.10 0.77 766.7 348 348 348
Somalia 0.70 0.17 2.10 0.73 91.7 86.4 45 9.1
Sudan 490 2,63 6.40 3.93 106.3 99.2 0.8 0.0
Tanzania 1.90 1.70 6.10 5.67 515.2 59.4 253 14.7
Togo 1.10 0.9 1.70 1.70 NA 353 353 27.5
Uganda 0.30 0.03 0.40 0.07 9.5 50.0 50.0 0.0
Zaire 0.50 0.30 1.70 1.20 600.0 47.2 25.0 22
Zambia 12.20 1293 11.90 14.87 707.9 68.6 224 9.2
Zimbabwe 22,70 19.50 56.00 55.33 199.8 51.0 28,6 20.5
Mecan 212 233 417 573 347.7 513 30.3 18.4
Minimum 0.00 0.03 0.30 0.07 9.5 23.1 0.8 0.0
Maximum 22.70 19.50 56.¢0 55.33 4,866.7 99.2 62.1 473

Note: The means of columns (2) and (3) are weighted by country populations; the means of columns (4), (5), and (6) are
weighted by country arable arcas. The sums of columns (7), (8), and (9) for a given country may not add to 100%
because of rounding errors. Sources of data are FAQ Fertilizer Ycarbooks, various ycars.
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information and knowledge about the circumstances and
bchavior of farmers. Micro-socio-cconomic research to
understand the farmers’ decisionmaking processes and to
identify constraints to fertilizer use is required for the
design of cffective government policics that promote
fertilizer usc and agricultural development. The lack of
the type of information and knowledge which
micro-socio-cconomic rescarch can provide has
contributed to the limited success. and often the failure, of
programs and policics that were adopted to resolve the
food production problems of sub-Saharan Africa during
the last quarter century. The success of policies
cstablished in the context of macro-socio-cconomic
planning or integrated rural development programs in
sub-Saharan Africa has indced been disappointing.
Rccognizing that micro-socio-cconomic rescarch in
sub-Saharan Africa is important and nceded, a recent
report from Michigan State University (Eicher and Baker,
1982) statcd: "It is more evident than cver that long-run
food and agricultural development strategics must be built
on a solid foundation of micro rescarch on small farmers,
tradcrs, and herders.”

The main objective of this paper is to present and
discuss a framcwork for micro-socio-cconomic rescarch
for the study of constraints to fertilizer usc in sub-Saharan
Africa. Such rescarch will facilitate the development of
effective policics to promote fertilizer use and agricultural
development. For this purpose, the paper is organized into
five scctions concerned with (1) a gencral framework to
study farm-level constraints to fertilizer use, (2) the
potential constraints to farm-level demand for fertilizers
in the context of sub-Saharan agriculture, (3) potcential
factors constraining the supply of fertilizers to farmers in
the region, (4) methodological issucs and limitations of
micro-socio-cconomic rescarch in sub-Saharan Africa, and
(5) the impiications of micro-socio-cconomic rescarch for
policy d=sign and implementation.

A General Framework for Micro Research
on Constraints to Fertilizer Use

In the most basic sensc the actual use of fertilizers by
farmers depends on (wo fundamental clements: (1) the
desire and financial ability of the farmers to usc fertilizers
as a beneficial component for production of crops and
(2) the availability and cost of various fertilizers. The first
clement determines the demand of farmers for fertilizers,
and the sccond is determined by the supply of fertilizers.
The actual se ¢f various types and quantitics of fertilizers
is dircctly related o these two basic clements.

Therefore, the framework for micro-socio-cconomic
rescarch on constraints to fertilizer usc is based on the
demand for fertilizers by farmers, on the one hand, and
the supply of fertilizers, on the other. This framework
includes two basic components: (1) the analysis of the

factors and circumstances that determince the behavior of
farmers with respect to agricultural production and the
demand for fertilizers and (2) the analysis of factors that
influence and determine the supply of fertilizers available
to farmers (sec Figure 1). In the first componcnt,
micro-socio-cconomic rescarch should identify the
constraints (o fertilizer demand and usc among the diverse
factors that affect agricultural production technology, the
availability and usc of resources, and the sociocconomic
environment.  Agricultural production cconomic theory
provides the basic conceptual framework for conducting
the micro-socio-cconomic resecarch and cstablishing
implications for policy development. This type of rescarch
involves the coilection and analysis of data and
information from samples of farmers who arc
representative of various sub-Saharan agroclimatic and
sociocconomic cenvironments. [t has implications for the
development of policies that can induce the adnption and
increased use of fertilizers by modifying the ciscumstances
and bchavior of farmers, i.c., policies that affcet the
demand for fertilizers by farmers,

Y
Slha‘ Determined by
Production and
y — — — —{ Prices of
Fertilizer Agricultural
Added Products
Helpms , 4
/ y Determined by
/’ Fenlll;er Supply of
/ Benelits )~ Fertilizer
/
/ -
/ P
/ ~ 7", Ferilizer
/ St Added
== Cost
Fertitizer (kg/ha)
4
Sikg r
N
\\
N

Fertilizer Demand

N
Fertifizer N
Price

O\
NN

N
h N
2,9, o,
Dy
v >
0 O Fertilizer (kgsha)

Figurc 1. Conceptual Basis of Framework for Micro-
Socio-Economic Research on Constraints to
Fertilizer Use.

The second component concerns the study of the
factors and circumstances that influence and determine



the supply of fertilizers available to farmers. This type of
rescarch concerns the analysis of factors that influence the
production, importation, distributicn, retailing, and pricing
of fertilizers. Such rescarch is necessary to identify
problems and inefficicncics that constrain the supply
and/or increase the cost of fertilizers. The knowledge and
information that such rescarch provides is necessary for
the design and implementation of policy measures that
can cnsurc an adequate supply of fertilizers to satisfy
demands of farmers at the lowest possible cost. These
policy measures should complement policies that altempt
to promotc fertidizer use by modifying the circumstances
and behavior of farmers, and thus demand. This rescarch
mvolves the collection and analysis of data and
information from public and private scctor organizations
that arc involved in the production, impor.ation,
distribution, and pricing of fertilizers, as well as an
asscssment of the infrastrecture and policies that affect
the supply of fertilizers available to farmers.

Given the nature of research in cach of these two
components, it is cvident that micro-socio-cconomic
rescarch is greatly nceded 1o examine the factors that are
constraints to fertilizer use as a result of their negative
impact on the demand for fertilizers by farmers.

Farm-Level Fertilizer Demand Constraints

Fertilizers arc variable inputs in agricultural
production. Thus, the demand for fertilizers is derived
from the demand for agricultural products. The factors
that affect and determine agricultural production and the
demand for fertilizers may be classified as (1) climatic
factors, (2) soil characteristics, and (3) cconomic and
social variables. These factors in conjunction with the
knowledge and experience of farmers determine the
decisions about the use of resources for agricultural
production, such as crops and cropping systems, as well as
the use and management of fertilizers and other variable
inputs.

The agricultural production function and cconomic
thcory provide the basic conceptual framework for the
study of potential constraints to agricultural production
and fertilizer demand. The following gencral model of the
agricultural production function is adopted for this
purposc.

Yi = [( X1,...Xn, Z1,...Zm, W1,...Ws, K) 0))]
wheie, crop production of a given i crop or cropping
system (Yi) is cxpressed as a function of:

- the use of n variable inputs X1,...Xn, such as fertilizer
and labor;

1m

- the quantitative and qualitative naturc of m short-run
fixed factors of production Z1,....Zm, such as land and
capital;

- cxogenous and stochastic climatic factors W1,...Ws,
such as rainfall and temperature; and

- the knowledge and cxperience of farmers (K).

Crop production (Yi) and the use of fertilizer and
other variable inputs (X1,....Xn) by farmers depends on
the availability, qualitative nature, and use of the short-run
fixed factors of production (Z1,...Zm), perceptions about
the occurrence and influence of stochactic climatic factors
(WL....Ws), the knowledge and access of farmers to
information (K), and finally, a sct of cconomic and social
factors affecting the behavior of farmers. In the short-run,
howcver, the knowledge of farmers and their perceptions
of climatic factors arc taken as given and constant. Then,
the production function and the demand funciions for
fertilizers and other variable inputs arce simultancously
determined by the technical input-output refationships,
the "levels” of use and characteristics of short-run fixed
factors of production, and the cconomic and social factors
affecting the behavior of farmers, such as crop and input
prices, land tenure, and the availability and cost of credit.
Hencee, in the short-run, the following functions arc
simultancously determincd:

a production function
Yi = f(X1,...Xn, Z1,....Zm)

and variable input demand functions

X1 = ¢ (Px1, Pxn, Pyi, Z1,...Zm, El....Eq)
X2 = ¢ (Pxl,...Pxn, Pyi, Z1,...Zm, E1....Eq)

..............................................................................

Xn =¢ (Pxl,..Pxn, Pyi, Z1,...Zm, E1....Eq).

In addition to the input and crop prices (Pxj and Pyi), the
demand for variable inputs . also affected by the
short-run fixed factors of production (Z1,...Zm), and by a
sct of cconomic and social factors (El.....Eq).

Since fertilizer is a variable input, the obscrved (ex
post) farm-level response of crop output to fertilizer
reflects not only the management and practices associated
with the use of fertilizer, but also the influence of climatic
variables and the levels of usc and quality of other variable
inputs and fixcd factors of production. If the variable input
X1 is the fertilizer quantity, the general fertilizer response
and demand function models may be expressed as follows:



fertilizer responsc function
Yi = ((X1/X2,..Xn, Z1,..Zm, WI,...Ws )
fertilizer demand function

X1 =g (Pxl /FxZ?xn, ?y, :Zl,....Zm,
Wl,....Ws, El....ﬁq )

The fertilizer response function shows the relationship
between crop yield (Yi) and the quantity of fertilizer or
plant nutricnt applied (Xi) in a two-dimensional sctting
that is_obtained at given levels of usc of variable inputs
(X2...Xn), fixed factors (Z1...Zn). and climatic variables
(W1...Ws). Fertilizer response functions can be repre-
sented by mathematical expressions and curves and arce
dircetly affected by the use of variable inputs (X2....Xn),
fixed factors (Z1....Zn), and climatic variables (W1...Wj),
and indircctly by cconomic and social variables (El....Eq)
that influence the use of variable inputs and fixed factors.
All these factors and variables arc in fact modificrs of the
shape or shifters of fertilizer response and demand curves
and, therefore, potential constraints to fertilizer response
and demand. In the following subscctions these factors are
discussed in the context of small-scale agriculture in
sub-Saharan Africa.

The Demand for Agricuitural Products

The denmand for agricultural products and climatic and
soil factors arc the main determinants of the crops and
cropping systems in sub-Saharan Africa. The demand for
agricultural products has an important role in the
determination of crop prices, the use of land, uther fixed
factors of production, and the profitability of fertilizers
and other variable inputs. The total demand for
agricultural products of a country includes the export and
domestic demands for these products. In most countrics of
sub-Saharan Africa, however, the domestic demand is the
most important component of the total demand for
agricultural products (Table 3) and the majority of cxport
crops are nonfood crops that arc produced on larger
farms with modern technology and fertilizers. Thercfore,
in micro-socio-cconomic rescarch, cmphasis must be
gien to the domestic demand for agricuitural products,
especially staple food crops.

An analysis of the domestic demand for agricultural
products in countrics of sub-Saharan Africa is beyond the
scope of this paper. However, it is important to recognize
that food prefevences, population growth and, to a lesser
extent, changes in income are the inain determinants of
the domestic demand for agricultural products. In recent
years, per capita income has remained stagnated in most
sub-Saharan ccuntrics, and (he main source of the
cxpansion in demestic demand has been the rate of rapid
population growth.
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Table 3. Estimates of Imports and Exports of Cereals,
Rice, and Maize in Sub-Saharan African
Countries, 1985

Cereals Rice Mize
Country Imported Exported Imported Exported Imported  Exported
...... (100 mt)---.- ceeee (1O ME) e ceeee (100 ML) cee
Botswana 1547 102 412 8 a9 -
Cbdte d'lvoire 55% 608 H225 12 S 575
Guinea 1,402 17 7,000 . . .
Kenyn 3047 - 56 2,000 177
Mauntius 1,293 4 A341 41 110 -
Reunion 193 7342 as 380
Zamba %9 30 960 . 1,300 .
Zimbatree 1529 191 06 - 1887
All Other 8,637 LR 211,450 167 12,197 2,661
Tolal 102,886 404 70,182 g4 16471 5,300

Calrulations are based on 47 sub-Saharan countnies.

Source: FAO Trade Yearbook, 1986.

Food preferences in sub-Saharan Africa are by and
lurge induced by supply, that is, determined by the food
crops traditionally grown in the diverse agroclimatic
conditions of the region. Thus, food preferences as well as
crupping patterns vary as a conscquence of the diversity in
agroclimatic conditions. However, as shown in Table 4,
there are also distinet rural-urban differences i food
censumption which may be associated with differences in
food prefereances, income, and the access to imported
supplics of food. For instance, the incrcasing urban
demand for rice in Liberia, Sicrra Leone, and some arcas
of Ghana dramatically increased the importation of rice
during the period 1970-80 (Pearson ct al., 1981).

Changes in the demand for particular crops affect the
adoption ang usc of fertilizers through the impact that
such changes have on (1) the prices that farmers receive
for their crops and (2) the provision of accessible and
stable markets for the sale of surplus crep production,

The prices that farmers reccive for their products
affect agricultural production through their influcnce on
(1) the land arca that farmers plant with crops and (2) the
usc of fertilizer and other variable inputs on the arcas
planted. Thus, lower crop prices tend to reduce crop
production as a result of the negative impact on both the
arca planted with crops and crop yields. Lower crop prices
decrcase the profitability of fertilizer use by reducing the
cconomic value of the increments in crop yields associated
with the usc of fertilizers. Hence, increases or decreases in
crop prices can cxpand or constrain the farm-level
demand for fertilizers by increasing or decreasing the
profitability of fertilizers and the land arca planted with
crops. Policics of crop support prices arce ofien adopted to
promotc crop production by providing farmers with
minimum crop prices and a more stable and predictable
pricc cnvironment.
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Table 4. Principal Food Staples in Rural and Urban Areas for 40 African Countries

Staple Foods

Country Rural Urban
Sahel
Cape Verde Maize Maize
Chad Millet, sorghum Rice, wheat
The Gambia Rice Rice
Mali Millet, rice, sorghum Rice, wheat
Mauritania Millet, sorghum Rice, wheat
Niger Millet, sorghum Rice, wheat
Sencgal Millet, rice Rice, wheat
Upper Volta Millet, sorghum Rice, wheat
West Alrica
Benin Maize, millet Rice, wheat
Camcroon Maize, millet Maize, millet
Cote d'lIvoire Cassava, millet Cassava, ricc, wheat
Ghana Maize, cassava Maive, cassava, wheat
Guinca Rice, cassava Rice
Guinca-Bissau Rice, cassava Rice, cassava
Liberia Rice Rice, cassava
Nigeria Rice, maizc, sorghum Rice, cassava, wheat
Sicrra Lcone Rice Rice, wheat
Togo Pice, maize, millet, Rice, wheat, cassava

Central Africa

Angola

Central African Republic
Congo

Gabon

Zaire

East Africa
Burundi
Ethiopia
Kenya
Rwanda
Somalia
Sudan
Tanzania
Uganda

Cassava, maize
Sorghum, maize, cassava
Cassava, rice, maize
Cassava, plantains
Cassava, maize, wheat

Maize, sweet potatocs, cassava, plantains, pulscs
Teff, maize, barley, sorghum, wheat

Maize

Plantains, pulscs, maizc, sweet potatoes

Maize, sorghum

Sorghum, whcat

Maize, rice, cassava

Plantains, pulscs, millet, maize, sweet potatocs,

Cassava, wheat
Wheat, ricc

Wheat, rice

Wheat, rice

Cassava, maize, wheat

Cassava, swect potatocs, pulses, plantains
Teff, maize, barley, sorghum, wheat

Wheat, maize

Plantains, pulscs, sweet potatocs

Maize
Sorghuin, wheat
Whecat, maizc, nice

Plantains, pulses, millet, maize, sweet

cassava potatocs
Southern Africa
Botswana Maize, sorghum Maize
Lesotho Maize, wheat Maize, wheat
Madagascar Rice Rice
Malawi Maize Maize
Mozambique Cassava, maize, wheat, rice Cassava, wheat, rice
Namibia Mahangu Maize
Swariland Maize Maize
Zambia Maize Maize
Zimbabwe Maizc Maize

Source: U.S. Departnient of Agriculture, 1980,

173



Prices that farmers actually reccive for their crops are
scriously aficeted by the frequent lack of accessible and
stable lecal markets in sub-Saharan Africa. The access of
farmers to markets is often hampered by the lack of an
adcquatz transportation infrastructurc and by high
haudling and transaction costs. This problem and the
instability of crop prices, causcd by drastic scasonal
fluctuations, have motivated many farmers to be
scll-sufficicnt and continue practices appropriate to
subsistence agriculture. The instability of local markets for
farm products has been recognized as a critical problem in
promoting the transition from subsistence to commercial
agriculture (Whetham and Currie, 1967). This problem is
becoming more .cvident as planners and policymakers
attempt to satisfy the increased demand for food by the
rapidly growing sub-Saharan urban centers through
increased supplics from local farmers.

Sub-Saharan farmers are cssentially price takers and
arc [requently subject to collusion by traders. These
characteristics of local markets, farmers, and traders have
motivated many sub-Saharan governments to intervene in
food marketing and attempt to cnsure a predictable and
stable supply of food to urban arcas (Eicher and Baker,
1982). In this context, cficctive government policies must
provide price stability for crops and improve the access of
farmers to competitive markets.

In relation to crop prices and access 1o markets by
farmers, micro-socio-cconomic rescarch on farm-level
constraints o fertilizer use must document (1) ihe
influence of the prices that farmers receive for their crops
on the demand for fertilizers, (2) the problems and costs
of farmers in the marketing and sale of farm products, and
(3) the disposal and use of crop output including main
products and valuable byproducts by farmers. Here, it is
important to document the views of farmers about the
cconomic, social, and intrinsic valuc¢ of the increased crop
yiclds that fertilizers can provide.

Climatic and Soil Factors

Knowledge about climatic conditions and soil
charactceristics in various gcographic regions of
sub-Saharan Africa is crucial for understanding farming
systems and agricultural production.  An idea of the
diversity in climatic conditions and soil characteristics that
cxist in sub-Saharan Africa is provided by the six
agroccological zones shown in Figure 2. However, cven
within cach zone, where micro rescarch on farm-level
constraints to fertilizer use may be conducted, significant
differences in climatic and soil factors can be obscrved.

Climatic factors (rainfall patterns, solar radiation, and
temperature) and soil characteristics (land gradicent, soil
lexture, organic matter content, and plant nutricnts) arc
crucial detzrminants of the agronomic cffectivencess of fer-
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tilizer use on crop production. Climatic and soil factors
can be important constraints to fertilizer use through their
influcnce on the response of crop production to fertilizer
usc. Thesc factors, therefore, must be considered as
gources of classification or stratification that may be used
to (1) dentify relatively homogencous domains for scicct-
ing relevant locations to conduct micro-socio-cconomic
rescarch and (2) minimize variability in these factors
among samples of farmers sclected for interviewing,

In relation to micro-socio-cconomic rescarch and
policy development, it is important to nolc two basic dif-
ferences between climatic and soil factors. Climatic factors
arc stochastic and obviously cannot be changed through
policics, wherceas soil factors arc given and fixcd in the
short-run but can be changed in the long-run through
policies that promote changes in cropping systems, soils
management, and the use of inputs such as fertilizers,
organic manures, and lime. In reference o climatic and
soil factors, micro-socio-cconomic rescarch should
provide information about farmers’ perceptions of (1) the
influcnce of uncertain climatic variables, such as rainfall,
on crop production and fertilizer use and (2) the most
important soil-related variables affecting crop manage-
ment practices and the use of fertilizers.

Irrigation

The availability of irrigation is an important source of
expansion of agricultural production and land productivity.
In Asia, irrigation, in conjunction with the introduction of
high-yiclding varictics (HYV) of rice and wheat and the
use of fertilizers, has been responsible for most of the
increases in agricultural production and productivity in
recent decades. However, 14 sub-Saharan Africa, the con-
tribution of irrigation and fertilizer to crop production is
very limited and rather insignificant in the majority of
countrics. With the exception of Sudan and Madagascar,
the arca irrigated is less that 5% of the total arca cul-
tivated in most other countries (Table 5). However, irriga-
tion is important in certain arcas of sub-Saharan Africa
such as the river valleys of Zimbabwe, Somalia, Ethiopia,
and Mozambique, and in parts of Mali, Scnegal, and
northern Nigeria (Eicher and Baker, 1982) Irrigation
affeets the use of land and the crops and cropping systems
adopted by farmers. It also usually increases the response
of crops to fertilizers and, thereby, the demand for fer-
tilizers. In fact, irrigation shifts the fertilizer response and
demand curves upward. Micro-socio-economic rescarch
should document the availability and use of irrigation by
farmers and the role it plays in crop production and fer-
tilizer usc.

Cropping Systems

The diversity of agroclimatic conditions in sub-Saharan
Alfrica is cvident in the variation in cropping patterns, As a
gencralization, one or perhaps two food crops dominate
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Figurc 2. Agro-Ecological Zones of Sub-Saharan Africa,

cach agroclimatic zonc. Although priority is given to
staple food crops, sub-Saharan farmers have developed a
strategy of cconomic diversification based upon food
crops, cash crops, and nonagricultural work. The amount
and scasonality of annua zinfall are the prime factors
determining the crops, cropping systems of a region, and
the pursuit of nonagricultural work.
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Sorghum and diverse varictics of millet are the most
prevalent crops in sub-Saharan Africa. Sorghum cultiva-
tion is most common in sub-Saharan arcas where rainfall
is between 600 and 1,000 mm/ycar. In northern Nigeria
and southeastcrn Niger, serghum and millet crops account
for as much as 50% of the cultivated arca (Beeden ct al,
1976). Where sorghum and millet arc not intercropped,



farmers have been observed to grow several varietics of
cach crop on different houschold plots in the same year
(Eicher and Baker, 1982).

Table 5. Estimates of the Irrigated Agricultural Areas in
37 Sub-Saharan African Countries, 1970-85

Country 1970 1975 1980 1985
------------ (000 ha) - --------..

Benin 10 15 19 23
Botswana 6 10 14 16
Burkina Faso 6 7 8
Burundi 5 5 5 5
Camcroon 7 8 10 10
Cape Verde 2 2 2 2
Chad 7 7 7 7
Congo 1 2 3 4
Colte J'lvoire 20 38 58 04
Ethiopia 75 92 93 94
The Gambia 20 25 32 33
Ghina 8 15 8 7
Guinca 50 64 68 70
Kenya 29 40 40 40
Liberia 2 2 4 5
Madagascar 330 490 820 1,020
Malawi 4 13 18 22
Mali 135 170 260 350
Jauritania 4 7 8 8
Mauritius 15 15 16 17
Mozambiquc 26 38 62 82
Namibia 6 7 8 8
Niger 4 6 12 14
Nigeria 22 160 760 1,280
Rcunion 6 7 5 5
Rwanda 7 13 14 15
Scnegal 110 160 170 175
Sicrra Leone 6 13 15 16
Somalia 115 120 140 180
Sudan 1,750 1,565 1,600 1,700
Swaziland 47 56 58 62
Tanzacia 38 52 120 140
Togo 4 6 3 2
Uganda 8 16 16 16
Zaire 7 7
Zambia 9 18 19 20
Zimbabwe 46 70 120 175
Total 2,934 3,333 4,621 5,702

Source: FAO Production Ycarbook, 1986,

Although sorghum and millct will undoubtedly remain
the food crops of choice among small sub-Saharan
farmers, rice and wheat appear to be of growing impor-
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tance throughout the subcontinent. Although Madagascar
is the largest rice producer in sub-Saharan Africa, rice is
also a staplc food in Liberia, Sicrra Leone, and some
arcas of Ghana. The importance of rice is related to the
increasing urban demand. Wheat is the outstanding staple
crop in the highlands (above 2,000 m) in Kenya, Tanzania,
Lesotho, Zimbabwe, and Sudan. Wheat production is cx-
panding rapidly in Sudan, northern Nigeria, and Zambia;
wheal is grown mostly on large mechanized farms that are
often supported through foreign aid and government
policy (Eicher and Baker, 1982).

Maize, the staple food in much i castern and
southern Africa, is the principal food crop of Zambia,
Tanzania, Malawi, and Kenya. There is evidence that
maize is increasingly replacing sorghum and millet in
West Africa. When compared with sorghum and millet,
maizc is less vulncrable to destruction by birds.

In the humid forest zones of Uganda, 7anzania,
Ghana, Cote d'Ivoire, and Zaire, plantains, roots, and
tubers arc the main food crops, and they arc often inter-
cropped with maize or pulscs. Cassava is an incrcasingly
altractive root crop becausc it requires less labor com-
parcd with cereals and yams, it is viable in a wide range of
agroclimatic rcgions, it has low soil nutricnt requirements,
and it is morc resistant to pests. Cassava is referred (0 as a
"faminc crop" because some variclics can reanain in the
ground for several years without a significant reductior. in
quality.

Intercropping, simultancously preducing two or more
crops on a ficld, is found in the cropping systcms of
scveral regions in sub-Saharan Africa, Intercropping has
been adopted because it provides several technical and
cconomic advantages. Those advantages include (1)
nitrogen fixation by legume intercrops, (2) reduction in
weeds and therefore labor, because intercrops cover the
ground, and (3) greater plant density, fewer discase and
inscct problems, and better usc of limited arcas of high-
quality soil with some intercrops compared with sole crops
(Eicher and Baker, 1982). Because of these advantages, it
has been estimated that the average return per hectare of
intercropping is 35% higher than with sole cropping
(Norman, 1974). Further evidence for that obscivation
continued into this decade in scveral studies of northern
Nigeria (Baker, 1978-80).

The practice of intercropping affects the cfficicncy of
use of applicd nutricnts and thereby the response of crop
production to fertilizers (Oelsligle ct al., 1976). Hence, it
is an important determinant of the farm-level demand for
fertilizers, Micro-socio-cconomic rescarch should provide
information about (1) the ‘ntercropping practices and
cropping systeins that are adopted by farmers and the fac-
tors that motivate and promote their adoption and (2) the



influence of intercropping practices and cropping systems
on the farmers’ demand for fertilizers. This rescarch
should facilitate the identification of variables that could
be modified through government policics to promote the
adoption of more cflcctive cropping systems and the
demnnd for fertilizers,

Land Tenure

Land tenure systems affect the economic benefits and
incentives for farmers (o use fertilizers and other variable
inputs. Land property rights and tcnurc arrangements that
premote the uncquitable sharing by farmers in the costs
and bencfits of fertilizer and other variable inputs and/or
limit the access of farmers to the long-term benefits of
inputs reduce the =conomic incentives of farmers to uvse
modcrn agricultural inputs.

Land tenure 1o sub-Saharan Africa may be described
as a communal system of ownership and privatc usce rights.
Access 1o land is often controlled by village chicfs or tradi-
tional authority figures who frequently determine descent
rights. Private use rights provide houscholds continued usc
of land over time and sometimes allow land to be pur-
chased and sold. However, the conuinercialization of land
remains limited throughout the sub-Saharan region. One
notable cxception is in the Buganda region of Uganda
where individual ownership is well developed.  Sub-
Saharan farmers are [requently critical of individual
ownership because that systeni increases the size of some
farms and thereby incquality and a landless class of
pcople. Low population densitics, abundant land, and the
prevention of scttlers and foreign firns from acquiring
land titles have limited the development of distinct
landholding and landless social classcs in some countries.
Throughout sub-Saharan Alfrica, the arca cultivated per
houschold has consistently been estimated to be between
I and 4 ha (Upton, 1973; Clcave, 1974).

As the year 2000 approaches, population g-owth, land
pressure, expected commercialization of land, access to
land by small farmers, river basin development, and more
scdentary populations will require that increased attention
be given to land tenure issucs, probicms, and policics.

The issuc of sub-Saharan land tenure had been clo-
quently summarized by Murdock (1980):

As long as the state is ill-formed and property rela-
tions are as yet in no-man’s-land between cusiomary
and contract law, a network of chicfs will remain
cent-al to the expansion of commercial agriculture.
This is not just a colonial issuc: it is a matter of the
rclationship between an underdeveloped state and
cconomic transformation,

During the past wuarter century, most studies of land
tenure in sub-Saha. n Alrica suggested that the com-
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munal system was not so rigid as to constrain the accclera-
tion of agricultural production. Becausc land is becoming
less abundant, that view is no longer justificed. As land
becomes more intensely cultivated, the micro-socio-
cconomic study of land tenure systems will become
increasingly important. Onc of the major policy tasks of
sub-Saharan governments is to carefully cvaluate cus-
tomary laws of land tenure and suggest changes that will
allow sub-Saharan farmers to have the security that will
accclerate capital investment in land improvement and
incrcased productivity.

Micro-socio-cconomic rescarch is needed to (1) better
charactcrize land tenure systems, (2) improve understand-
ing of the role of land tenure in crop production and
fertilizer use, and (3) evaluate the potential impact of
policy-induced changes in land tenure. The information
that micro-socio-cconomic rescarch can provide about
land tenure systems is also needed to assess the efficiency
and cquity implications of various government policics
aflecting the agricultural scctor.

Capital Assets - Equipment and Animals

Broadly defined, capital, land, and labor are the main
factors of production. The capital of farmers in the form
of liquid (moncy) and physical asscts is an indication of
wealth and financial capability. The availability and use of
machinery, cquipment, implements, and animals in
agriculture affect land use farm management practices
and production technology, including the usc of fertilizers.

Compared with Asia, the use of machincry, cquipment,
and animal traction is quite limited in most countrics of
sub-Saharan Africa. Hand tools and simple implements
ar¢ the main mcans of cultivation. The importance of
hand tools in sub-Saharan Africa is illustrated by the situa-
tion in Kenya where it is estimated that 84% of the arable
land is cultivated by hand hocs, 12% by oxen, and 4% by
tractors. Such ratios appcar to be common in sub-Saharan
countrics (Eicher and Baker, 1982).

Farm-level data about the effects of using tractors and
animal traction on crop yiclds and fertilizer usc are still
inadequate in most countrics of the region. Micro-socio-
ccononiic rescarch is needed to provide this type of data
and information. This will cnhance the understanding of
how sub-Saharan farmers aflocate limited resources and
will facilitate policy development.

Credit

Agricultural credit can be a powerful policy tool to
promotc the adoption of improved production technol-
ogics and fertilizer usec where the limited financial
resources of farmers are a critical constraint. Credit is not
an input in agricultural production, but rather a means (o
rclax financial constraints that hinder farmers in purchas-



ing inputs and effectively conducting agricultural produc-
tion activitics. Agricultural credit is often provided sclec-
tively to promote the use of certain inputs, such as sceds
of new varictics cr fertilizers.

Agricultural credit systems are not well developed in
sub-Saharan Africa. Rural financial markets arc
dominated by informal lenders, merchants, traders,
[ricnds, family, and rclatives. Sub-Saharan farmers rely
hcavily on informal credit for cxpenses for rituals, school
fces, gifts, and other non-agricultural consumplion
(Miller, 1977). A study of rural finance in Niger verified
the role and importance of informal lenders (Ohio State
University, 1987). This study also showed that small
farmers who seck institutional loans arc limited by mcans
of transportation (Table 6) and that the vast majority of
smali borrowers rely on foot transportation throughout
the loan processes of negotiation, disbursement, and
repayment.,

Tablc 6. Institutional Credit, Relative Importance of
Common Means of Transportation for
Individual Borrewers When Traveling to Other
Places at Different Stages of the Loan Process

Means of Stage of Loan Process

Transportation Negotiation Disbursement Repayment
---------------- (o) --eommaeaeos

On foot 64.0 58.0 75.0

Camecl, donkey, horse 12.0 124 5.0

"laxi de brousse” 16.0 16.1 15.0

Other B.0 135 5.0

Total 100.0 100.0 100.0

Source: Ohio State University, 1987.

Small farmers arc particularly dependent on informal
loans to purchase inputs, and interest is often high. The
unusually high intcrest rates arc explained by a premium
to cover the risks of the lender and greater administration
costs for loans 0 small borrowers (Adams, 1978).

Because they arce willing to cxtend credit on short
notice, require minimum collateral, and have few restric-
tions on uscs of the loan, informal lenders will continue to
have a major role in rural finance in sub-Saharan Africa.
An important advantage of informal village-level - row-
ing is that the logistical problems of borrowing from for-
mal lending sources arc avoided. The challenge to sib-
Saharan governinents is to determine how to incorporac
the bencficial features of informal lending into eff..ctive
formal credit programs (Ohio State University, 1987).

In response to the problems of agricultural eredit for
small farmers, many sub-Saharan goveraments have
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established national agricultural banks or comparable
credit institutions. Low rates of loan repayment have
causcd somc institutions to ccasc operations while others
operate nominally and survive on subsidics. Onc recent
study suggested that low rates of repayment reflect a
widely held belicf among small farmers that government
loans arc gifts (Tapsoba, 1981).

In gencral, agricultural credit institutions in sub-
Saharan Africa continuc to cxperience such problems as
high administrati~c costs, poor coordination, inadcquate
funds, and pooriy trained personnel (Von Pischke, 1980;
Duc, 1980).

The Supply of Variable Inputs Other Than Fertilizers

The farm-level agronomic cffectivencss of fertilizer
and thus fertilizer demand arc also affected by the
availability, usc, and management of other variable inputs
by farmers. Labor, organic fertilizers and manures, pesti-
cides, and sceds of certain crop varictics arc important
vaiizhle inputs. Micro-socio-c conomic rescarch is needed
to document the availability, cost, use, and management of
these inpuis in the various agroclimatic and socio-
cconomic enviruaments of sub-Saharan Africa.

1. Labor

The labor provided by houschold family members in
sub-Saharan Africa is the most important component of
the usc of labor by small farmers. Thus, the size of rural
houscholds in sub-Saharan Africa is a critical factor in the
availability of labor for agricultural work. Studics have
shown tLat farmers with a large number of houschold
members cultivate more land than those whose
houscholds arc small in number (Eicher and Baker, 1982).

Throughout the subcontinent, the supply of labor for
specific agricultural tasks is mediated by sex and age. The
agricultural work roles of women and children vary greatly
by cultural group, ccological zone, and major crops. The
division of labor by age and sex does not, however, appear
to be a constraint on agricultural productivity. Micro-
socio-cconomic rescarch is needed to provide information
about the influence of thesc variables on the farm-level
availability and use of labor.

The hiring of labor is often limited, and in most cases
it does not appear to climinate scasonal shortages. The
number of landless laborers in most sub-Saharan
countrics is minimal, and those sccking to hirc labor must
rcly on other farmers or scasonal migrants. Because all
farmers in a given agroclimatic arca simultancously reach
peak labor demand, small farmers are at a dist*1ct disad-
vantage in competing with larger farmere to attract labor.
Because of these problems, farmers in sub-Saharan Africa
generally hire less labor compared with other regions of
tiic world (Eicher and Baker, 1982).



These obscrvations have been documented in scveral
studics showing that hircd labor among small sub-Saharan
farmers represents less than 20% of the total farm labor
(Norman, 1972; Spencer and Byerlee, 1976; Bycrlee,
1979). In sub-Saharan Africa, migration plays an impor-
tant role in the supply, cost, and use of farm labor and in
the incomes and cash flows of households. Thus, rescarch
attention should be given to generating reliable data on
migration patterns (Eicher and Baker, 1982).

In summarizing the situation of agricultural labor in
sub-Saharan Africa, several generalizations are possible.
First, there is an active av | flexible rural labor market that
is rcsponsive to wage incentives. Sccondly, there is no
cvidence of disguiscd unemployment, and finally, the mar-
ginal product of agricultural labor in sub-Saharan Africa is
low but positive (Eicher and Baker, 1982).

In tne future, micro-socio-cconomic rescarch in sub-
Saharan Africa should provide information that can be
used to (1) identify factors that contribute to low labor
productivity in agriculture, (2) identify methods to gener-
atc employment and income during the dry scason,
(3) explore strategics to case scasonal labor shortages
through capital-labor substitution, and (4) guidec
agronomic rescarch toward the development of produc-
tion technology packages that ¢ more suitable to the
labor supply situations. These kinds of data should
facilitate the development of more cffective government
policics.

2. Organic Fertilizers and Manures

Organic fertilizers and manures are important sources
of plant nutrients, and they improve the physical
propertics of soils. By tradition, farmers have uscd orgaric
manures as mcans of maintaining soil fertility and incrcas-
ing crop production. Therc is ample evidence about the
contribution of organic manures in increasing soil fertility
and crop preduction. However, the basic constraints to the
use of organic fertilizers and manures arc the limited sup-
plics, high transportation costs, and cultural attitudes
about handling animal waste.

Few sub-Sahar.an {farmers have access (o sufficicnt sup-
plics of organic mnures to maintain continuous cultiva-
tion and soil fertiliy (Lombin and Abdullahi, 1977). The
lack of adequate supplics of organic manures is explaincd
in part by the fact that small farmers own few animals.
This furtiier cxplains why farmers throughout the subcon-
tincat primarily use organic manurcs on food and cash
crops grown very ncar houscholds (Lassiter, 1981).

There has been a paucity of rescarch on how organic
manurcs affet agricultural production avd productivity
under the condition of continuous cultivaticn (Eicher and
Baker, 1982). Howzcver, rescarch has shovm that greater

179

incrcascs in crop yiclds arc obtained when organic
mnanures are uscd in conjunction with chemical fertilizers
than when only onc source is used (Scdago, 1985). Recent
evidence from western Niger suggests that farmers do not
abandon organic manurcs when chemical fertilizers are
used (Thompson and Baanante, 1988). Thus, organic
manures and chemical fertilizers appear to behave more
as complementary inputs than as substitutes., Micro-
socio-cconomic rescarch is nceded to document the
farm-level availability and usc of organic fertilizers and
manures as well as their impace op erop yields and fer-
tilizer demand.

3. Pesticides

The use of pesticides is of critical importance for some
crops and agroclimatic conditions and can s'nificantly
influence the effectiveness of fertilizers on crop yiclds.
Pesticides arc used mainly on cash crops in sub-Saharan
Africa and arc rarcly used by those engaged in subsistence
agriculture. Camecroon, Cote d'lvoire, Ghana, Kenya,
Nigeria, Sudan, Tanzania, and Zimbabwe are the greatest
uscrs of pesticides, but their combined imports amounted
to approximately US $200,000 in 1986. Ninc sub-Saharan
countrics decrcased the importation of pesticides between
1981 and 1986, and the majority of oiher countrics showed
very minimal increases during that period (FAO, 1986).

The use of pesticides may not be important in all
agroclimatic cnvironmcuts. However, micro-socio-
economic rescarch should document the use of pesticides
and the perceptions of pests by small farmers. Indigenous
and traditional methods of pest control and the willingness
of farmers to adopt modern methods of control should
also be documented.

4. Improved Crop Varieties

The development and adoption of improved crop
vrictics can significantly change crop production and fer-
tilizer demand. In Asia, the introduction and widespread
adoption of improved varictics of rice and wheat, which
arc morc responsive to fertilizers than traditional
varictics, have significantly increased yields and fertilizer
demand. Thus, yolicics that arc established o promote
the usc of particular crop varictics also affect the demand
tor fertilizers. In this context, micro-socio-cconomic
rescarch is nceded to provide information about (1) the
use of and preferences for variovs crop varicties and
(2) the factors that affect and determine the preferences
of farmers. Only an overview of the status of improved
varictics for thc main crops of sab-Saharan Africa is
presented in this paper.

Sorghum and Millet - As previously mentioned, millet
and sorgitum arc the dominant food crops in the scmiarid
tropical regions of Africa, and therefore rescarch on these
important crops is critical. Because rescarch for the



genctic improvement of millet has produced rather dis-
couraging results, more research attention has been given
to the development of improved varicties of other food
crops such as sorghum, maize, rice, cowpeas, cassava, and
yams (Leakey and Wells, 1977).

The genctic improvement of sorghum ofters an excel-
lent example of the importance of sociocconomic factors
in the process of identification, testing, multiplication, and
adoption of improved varictics. Sorghum varicties with.
long stalks arc overwhelmingiy favored by farmers be-
cause the stalks arc used for building houscs and fences
and are also used for animal fodder during the dry season.
But local varictics of long-stalk sorghum have low gra.-
yicld potential (Arrivets, 1976). The challenge for
breeders is to produce long-stalk and high-yiclding
varictics of sorghum that are socially and cconomically
acceptable to sub-Saharan farmers and therefore attrac-
tive enough to aceelerate adoption.

Although some improved hybrid varictics of millet and
sorghum in sub-Saharan couatrics have shown high yiclds
at experiment stations, the performance under farm-level
conditions has been less than desired. The dilemma may
be stated as follows: If farmers plant short-season hybrid
sorghum varictics carly in the rainy season, as is cus-
tomary with local varictics, the hybrid varictics arc
damaged by head mold because the grain matures before
the end of the rainy scason. But if farmers wait to plant
short-scason varicties, less time is available for planting
cash crops an-i risks arc incrcased that the crop will fail if
the rainy scason is short (Eicher and Baker, 1982).

Maize -The research to improve varictics of maize,
the major food staple in the temperate regions of Africa,
has bee : promising. Attention has been given (o develop-
ing oper-pollinated varictics, compositcs. and hybrids.
The development of hybrids for high-rainfall arcas and
comrosites for medium- and low-rainfall arcas has been
cxtremely  successful and widely applicd (Heyer and
Wawecru, 1976).

Rice-While improved cultivars of rice have a
demonstrated yicld potential of 3-6 tonnes/ha, rice yields
in sub-Saharan Africa arc rather low. Recent estimates
suggcst yiclds of about 1,000 kg/ha for flooded rice, 500-
800 kg/hu (Chabrolin, 1977) for upland rice, and only
about 500 kg/ha of paddy in East Africa (Aclond, 1971).
Pests and discases arc a major problem in the develop-
ment of improved rice varictics. The problem is illustrated
by new strains of blast that occur as gnickly as scicntists
develop varictics that arc resistant to old strains. Discasc-
resistant cultivars have been developed but show low yicld
ccitings and poor quality grain (Eicher and Baker, 1982).
Thus, the identification and disscmination of improved
ricc cultivars in sub-Saharan Africa remains a problem.
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Legumes-Cowpcas arc an important food crop in
sub-Saharan Africa, but yiclds arc low. The principal
objectives of cowpea rescarch are to develop varicties that
combinc the characteristics of stable yields, and resistance
to pests, discasc, and drought stress. Cowpeas arc being
tested as intercrops and scle crops in several West African
countrics. Inscct damage is a major problem in sole-
cropped cowpceas, but yields of local and traditional
variclics may be substantially incrcased through the
proper use of pesticides (Hays and Raheja, 1577).

Root Crops-Root crops in sub-Saharan Africa have
been a relatively neglected topic of research on the
development of improved variciies, but they have a great
potential for improvement (Terry et al., 1581). Consider-
ing that yams can produce more protein per unit of arca
and cassava morc cacrgy per unit of labor than rice,
rescarch on these crops should be accelerated during the
1990s (Eicher and Baker, 1982).

Farmers’ Knewledge and Access to Information

The contribution of formal cducation to cconomic and
agricultural development i- universally recognized. The
widespread development, understanding, and adoption of
agricultural technology depend on improved literacy.
Literacy facilicates access of farmers to information, the
learning process, and the adoption of improved agricul-
tural technology. In most instances, the lack of knowledge
and access (o information is the most imperiant constraint
to the adoption of new agricultural technology.

Despite the cfforts of governments, the primary school
corollment of youth aged 6-10 years varics greatly in sub-
Saharun Alfrica, and literacy rates remain gencrally low.
Recent data suggest that only The Congo, Zaire, Zambia,
and Zimbabwe have primary school enrollments above
9%0%, and at lcast 15 countrics have enrollments below
50%. Rates of illiteracy arc also high in sub-Saharan
countyics; at least 40 countries kave literacy rates of less
than 509, (USDS, 1980).

The problems of educatior. in sub-Saharan Africa have
contributed to a shortage of middle- and high-level nian-
power that is a constraint on development. The problem
of access to information and knowledge is very evident
aniong illitcrate small farmers and is frequently exacer-
bated by the lack of a written language. Despite apparent
public support for basic education, university cducation is
often favored in funding. Only The C'ongo had more than
3% of the population aged 20-24 years enrolled in higher
cducation in 1982. These characteristics have conse-
quences ior the dissemination of agricultural information
among sub-Saharan farmers,

Micro-socio-cconomic resea: uw should provide and
cvaluate information about (1) the cducation of the



farmers and family members, (2) the sources and mcans
of information that is available and uscd by farmers,
(3) the problems farmers have in the access to informa-
tion and knowledge, and (4) the farmers’ percepiions
about the "valuc" of information from various sources.
These kinds of data arc nceded tor two raain purposcs:
(1) to determine the importance of the knowledge,
cducation, and access to information of farmers as con-
straints to agricultural productior and fertilizer usc and
(2) for the development of policies to improve cducation
programs of rural populations, cxtension services, and the
role of organizations that arc sourccs of information for
farmers, such as cooperatives and fertilizer dealers. In the
context of access to information and knowledge by
farmers, micro-socio-cconomic rescarch in sub-Saharan
Alfrica should give special consideration to the role of two
important sources of information- agricultural cxtension
services and cooperatives.

Agricultural Extension Services

In countrics where the extension services are the sole
or main sources of agricultural information for farmers,
cffective communication between farmers and extension
agents, is critical for the demonstration, acceptance, and
use of modern agricultural technology. In this respect,
some of the conscquences of illitcracy in sub-Saharan
Alrica can be identified through micro-socio-economic
rescarch when the relationship betw~en extension person-
nel and farmers is cvaluated.

Beyond the problem of illiteracy, cxtension work in
sub-Saharan Africa has been plagued by numerous
problems that include too few agents in some countrics,
low wages, poor training and support, incffective linkages
with rescarch centers, low social status, inadequate fund-
ing, and poor transportation support (Eicher and Baker,
1982). These characteristics have hampered the cffective-
ress of cxtension scrvices in providing agricultural infor-
mation to farmers,

The ability of extension agents :5 provide farmers with
agricultural advice is also hampered by the reputation of
cxtension agents during the colonial period, wi.en agents
often collected taxes, recruited involuntary labor, and
cnforced land conservation and certain rules and prohibi-
tions in growing certain crops. These activitics have
created a legacy of skepticism and distru !t that continucs
to inllucnce contemporary cxtension programs and the
disscmination of knowledge and information among sub-
Saharan farmers,

Agricultural Cooperatives

Agricultural cooperatives may also serve as a source of
information for farmers, but the record of cooperatives in
sub-Saharan Africa is mixcd. At least in the case of West
Africa, farmers arc often jaded in their attitude toward
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cooperatives and arc not usually impressed with the
services or benefits (Thompson and Baanante, 1988; Hart,
1982). With the exception of those cooperatives involved
in cash crops such as (ca, cotton, and tobacco, the record
ol most cooperatives has been disappointing. Although
there arc numerous explanations for the shortcomings and
failures of sub-Saharan cooperatives, the shortage of
skilled managerial and administrative talent, which
depends on basic cducation, is perhaps the most
important.

In sub-Saharan Africa, the problems of basic cducation
and agricultural infrastructurce have an important cffcct on
the ability of cxtcnsion agents and cooperatives to offer
agricultural information and the ability of farmers to
receive and understand that information. The conse-
quences of these factors are such that farmers often
receive poor information, incohcrent information, or
perhaps nonc at all. In this situation, resolute policy
changes are clearly needed to bolster and strengihen the
availability of and access (o information among small
farmers. The shortage of skilled manpower will only be
reversed by sound policy planning and an increascd
cmphasis on basic cducation.

Supply Constraints

The use of fertilizers by farmers depends not only on
their demand for fertilizers but also on the availability and
cost of fertilizers. Often fertilizers are not used because of
constraints in the supply of fertilizers, inadequate
availability, and/or high costs, rather than as a result of
constraints to the farmers’ demand for feidlizers. In
micro-socio-cconomic rescarch and policy development, it
is important to distinguish between these two scts of con-
straints to fertilizer usc.

Fertilizer supply constraints arc associated with the
production, importation, distribution, and pricing of fer-
tilizers. Infrastructurc development and policies that affect
these aspects of the supply of fertilizers arc the main
sources of potential constraints to fertilizer supply.
Micro-socio-economic research on farm-level constraints
to fertilizer usc must identify the constraints to fertilizer
supply in the arca or region where the rescarch is
conducted and document the farmers’ access to fertilizer
supplics.

Production and Imports

For the period 1980-85, FAO data show that fertilizer
production of NPK in sub-Saharan Africa is limited to the
countrics shown ia Table 7. The leading producers arc
Zimbabwe, Scenegal, and Tanzania. Becausc of the limited
capacity for production of NPK products, sub-Saharan
Africa is heavily dependent on imports as shown by FAO
data presented in ‘Wable 8. Careful attention, thercfore,
must be affordcd (o the problems associated with the



importation of fertilizers, such as port facilitics, handliag
costs, storage, transportation, and retailing, as well as
regulatory policics. Special attention must be given to the
ability of landlocked countries to import fertilizers.

Tablc 7. Estimates of Total Fertilizer Production in
11 Sub-Saharan African Countries, 1980-85,

N + P:0s + K:0
Country 1980 1981 1982 1983 1984 1985
---------- (000 tonnes)- - ~ - - ==« - -«

Camcroon 9
Cotc d'lvoire 9 5 6 6 4 5
Mauritius 9 8 8 9 8 9
Mozambique 7 5 3 1
Nigeria 5 10 7 4 5 5
Sencgal 31 30 19 34 40 50
Somalia 2 9
Swaziland 2 3 5
Tanzania 16 19 3 9 7 14
Zambia 6 5 7 6 5 2
Zimbabwe 114 110 122 116 108 111
Totai 199 204 180 190 179 205

Source: FAO Fertilizer Ycarbook, 1986.

Distribution

Fourteen sub-Saharan countries have no direct access
to the sea, and as shown in Figurc 3, the arcas within
500 km of ports are limited to only a fraction of the land
arca comprising the subcontinent. The land transportation
systems within and between sub-Sahiran countries arc a
constraint to the distribution of feri'lizer products and
rcmain 4 lingering problem of infrastructure development.
The transpostation arnd distribution costs increasc the
pricc of fertilizer at the farm-level ~nd, thereby, the
cconomic incentive for farmers to adopt and usc fer-
tilizers. Data from sciected countries shown in Tabic 9
indicate that the distribution costs of ertilizers are indeed
substantial.

The sub-Saharan transportation network is an impor-
tant constraint to the distribution of fertilizer and other
agricultural inputs. Although transportation by animal and
foot is beirg slowly replaced by motorized vehicles,
serious transportatics problems remain in the Sahelian
region in general and in Mali, Niger, Chad, and
Mauritania in particular (Grollcaud and Kohler, 1979).
Those problems are particularly acute during the rainy
season when the availability of inputs is critical.

182

Table 8. Estimates of Total Fertilizer Imports Among
40 Sub-Saharan African Countries, 1980-85,

N + P:0s + K:0
Country 1980 1981 1982 1983 1984 1985
---------- (000 tonnes) « = = -« «----
Angola 17 12 5 10 7 20
Benin 1 3 k} 5 7 9
Botswana 1 1 2 1 1 1
Burkina Faso 5 10 10 13 12 11
Burundi 1 1 1 3 2 2
Cameroon 44 26 40 4 49 67
Central African
Republic 1 1 1 1 3
Chad 1 5 5 6 7 7
Congo 1 1 2 2 3 5
Cote d'Ivoire 45 48 41 53 60 61
Ethiopia 50 6 36 60 36 79
Gabon 2 2 2 5
The Gambia 2 1 2 2 2 6
Ghana 12 47 9 21 9 12
Kcnya 62 83 69 87 79 100
Guinca 1 1
Guinca 3issau 2 1 1
Lesotho 5 5 5 5 5 4
Liberia 3 5 1 3 1 4
Madagascar 9 7 16 14 7 10
Malawi 33 34 32 43 58 22
Mali 17 13 6 15 23 27
Mauritania 1 2
Mauritius 17 18 21 22 22 20
Moz..mbique 20 39 37 14 12 3
Niger 3 6 3 2 2 4
Nigeria 177 204 195 2600 272 420
Rcunion 4 15 9 17 7 14
Rwanda 1 1 2 1
Senegal 16 16 6 14 17 21
Sierra Leone 2 3 1 1 4
Somalia 2 1 2 2 1
Sudan 81 83 69 41 55 93
Swaziland 18 14 10 12 9 8
Tanzania 20 17 25 17 26 25
Togo 3 4 3 1 7 13
Ugarda 1 1 1
Zaire 8 8 7 9 12 7
Zambia 69 64 94 50 32 10
Zimbabwe 56 72 85 43 38 52
Total 807 878 854 896 890 1,151

Source: FAOQ Fertilizer Yearbook, 1986.
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Figure 3. Areas Within 500 km of African Ports.

Data from Nigeria further illustrate the problems of
the distribution and availability of fertilizers. As shown in
Table 16, the mean walking radius of a fertilizer store is
19.5 km which, given severe transportation coustraints, is
substantial,

Sub-Saharan markets appear to operate nnder condi-
tions of (1) high transaction costs; (2) high handling cost ;;
(3) inadequate transportation infrastructurc; (4) weak
food supplies due to weather, discase, and storage loss;
and (5) lack of product homogencity. These problems are
well summarized by The World Bank statement that "the
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Djibouti

. Republic

Madagascar

Swaziland

Lesotho

central problem in marketing and input supply is the very
general tendency to give too large a set of responsibilities
to public scctor institution, and too few to other agents
(such as) individual traders, private companics, and
farmers’ cooperatives” (World Bank, 1981).

Methodological Issues

During the last 25 years, micro-socio-cconomic
rescarch among smail farmers in sub-Saharan Africa has
been typically conducted through case studics, longitudinal
surveys conducted periedically throughout one cropping
scason, and exploratory surveys,



Table 9. Fertilizer Physiczl Distribution Costs
in Six Sub-Saharan Countries

Country Cosls
(US $/tonnc)

The Gambia 41.50
Kenya 133.33
Nigeria 13697
Sierra Leone 149.31
Sudan 166.73
Tanzania 238.50

Source: Trupke, H. 1983.

Table 10. The Distribution oi Fcrtilizer Stores and
Storage Capacity by State in Nigeria, 1979

Walking
Radius
Number of Total ofa
Land Fertilizer Storage Fertilizer
State Arca Stores Capacily  Store
(kin®) (000 (km)
tonncs)

Borno 116,206 57 35.00 25.5
Sokoto 102,44¢ 163 41.00 14.1
Gongola 91,493 30 41.25 31.2
Kaduna 70,215 204 57.00 10.5
Kwa a 65,843 58 40.00 19.1
Niger 65,012 29 23.50 26.7
Bauchi 64,000 94 26.50 19.4
Platcau 58,008 35 30.00 23.0
Benue 45,187 36 25.80 20.0
Kano 43,268 114 56.31 11.0
Bendel 37,687 14 10.40 29.3
Oyo 37,671 26 26.00 215
Cross River 27,037 11 9.60 28.0
Ondo 20,951 46 13.50 12.0
Rivers 19,346 15 4.00 203
Anambra 17,776 22 11.80 16.0
Ogun 16,756 13 9.50 20.3
Imo 12,205 28 13.00 11.8
Lagos 3,344 8 4.00 115
X19.5

Source: These figures ure derived from data from the
Ministries of Agriculture and Natural Resources
of the states. Cited in Food Policy Issues and
Concems in Sub-Saharan Africa, International
Food Policy Research Institute, 1981,
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Case Studies

Casc studies, somctimes called the modecl farm
approach, provide rich and detailed descriptive informa-
iion. However, casc studies provide only a limited basis
for cmpirical generalization and arc therefore limited in
scope. The prevalence of case studics conducted by
anglophonc rural sociologists and agricultural economists
declined during the 1960s and 1970s.

Lengitudinal Surveys

Following the dccline of the case stady approach,
rescarch became increasingly based upon surveys, random
sampling, and the longitudinal dcsign, somctimes called
the multiple-visit approach. Multiple-visit surveys have
provided reliable data on agricultural production practices
of small farmers but are rather cxpensive. Interviewing the
same farmer several times during one cropping scason is
logistically difficult and costly. Also, it is a problem to
maintain the interest of farmers when they arc frequently
intcrvicwed. Another disadvantage of thesc surveys is that
the planning, cxccution, and publication of results require
2 or 3 ycars. During the past 10 years, rescarchers have
sought designs that can produce results in a few months
rather than years.

Exploratory Surveys

By the carly 1980s, farm-level research in sub-Saharan
Alrica was incrcasingly characterized by what arc called
cxploratory or informal surveys. In this approach, farm-
level interviews arc conducted once or a few times to
collect an inventory of data and information on current
practices, and special attention is given to micro-socio-
cconomic aspects. This approach is less cxpensive, and
results can be published in a shorier perio. of time than in
the casc of longitudinal surveys. Exploratory surveys have
considerablec promisc as a tool for conducting micro-
socio-economic rescarch to study farm-level constraints to
agricultural production and fertilizex usc.

Issues of Survey Design

Survcy designs for usc in sub-Saharan Africa must
Irein the outset take into account that mest farmers are
illitcrate, do not keep agricultural record books, are often
indifferent to quantification, and frequently do not express
the sizes of their ficlds in hectares or acres. These charac-
tcristics require that respondents call upon fallible
amcmorices and offer reasoncd estimates of labor, produc-
tion, and costs.

The design of any survey ultimately affects the survey
results. There are numcrous issues regarding the relation-
ships among the specific ebjectives of micro-socio-
cconomic rescarch; the survey design, the results, and
some particularly important issucs arc discusscd here.



1. Selection of Sampiing Frame

It is not usually nccessary to collect data from cvery
farmer in a village or region in order to draw conclusions
about the population of farmers in whole villages or
regions. A sample of farmers can be selected to ensure
that thosc intcrviewed are representative of the larger
population. The sampling frame and techniques that arc
adopted to sclect a sample of farmers that is representa-
tive of the population of farmers in the region where
micro rescarch is conducted depend or the sources and
magnitude of variation in the population of farracrs.
Usually, the more variation there is in the population
being studicd, the larger the sample required to ade-
quatcly represent the population.,

» roper identification of the population of farmers
being studied is a prerequisite for the design of an cffi-
cicnt sampling frame. An cfficicnt sampling frame shou'd
allow the sclection of a representative sample of farmers
at the least possible cost in conducting the survey,

2. Design of Questionnaires

Depending on the objectives of the micro-socio-
cconomic rescarch and the type of survey, different Lypes
of questionnaires are designed to collet data and infor-
métion from farmers. In order to design and prepare
prcliminary questionnaires, basic information on agricul-
tural production practices and farm structure in the rcgion
to be studicd must be obtained. The procedures that are
uscd for gathering this information, testing the prelimi-
nary qucstionnaire, and preparing the final questionnaire
arc critical to the success of micro-socio-cconomic
rescarch. To accomplish these tasks, the researcher must
rcly on secoadary sources of information, discussions with
persons who have field experience in the region to be
studicd, and interviews with a few farmcrs to ficld test a
preliminary questionnaire. These interviews help o iden-
tify the inadequacics of preliminary questionnaires and
provide new insights, which arc valuable for revisions and
preparation of a final questionnaire.

3. Securing Interviewee Cooperation

An additional benefit of shori-:zrm visits to pretest a
lentative questionnaize is that the rescarch project can be
introduced and the support and cooperation of those to be
intcrviewed can be secured. Gaining the support of village
authoritics is very important in sub-Saharan Africa anc
should never be undcrestimated.
& Interviews With Village Authorities
It is through informal discussions with village
authoritics that the achicvements and shortcomings of
lecal agricultui - can be documented. Information about
cropping systems, the access of farmers to markets,
m=-keting of agricultural inputs, institutions, and farm
structurc are important aspects to explore in these discus-
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sions. Such infermation is invaluabic for the development
of a questionnaire, recording of responses, and analysis of
data. Thesc discussions are often useful for devising alter-
native mcthods for gathering information on scnsitive
issues such as land and livestock holdings and use of
various forms of credit. The discussions with village
zuthorities arc important for the cstablishment of
guidelincs to avoid collecting excessive and sometimes
ircclevant data, which has becn cited as a problem in
micro-socio-cconomic research studics of farming in sub-
Saharan Africa (Farrington, 1975, Abalu, 1980; Candler
and Slade, 1981).

Data Processing

The processing of survey data has posed a major
problem for agricultural rescarchers throughout sub-
Saharan Africa. The literature shows that there has been a
tendency to collect a broad range of data with attention
being given to problems of analysis only after data collec-
tion is completed (Abalu, 1980). This problem has
resulted in the collection of data that are never coded and
analyzcd and in delays of 1-3 years between data collec-
tion and the publication of research results (Eicher and
Baker, 1982).

It is apparcnt that data processing should be under-
stood as an integral part of the entire survey design and
analysis process. Although many sub-Saharan countrics
maintain data processing [acilities, most centers have only
a limited capacity and access to hardware and software
packages. The usc of microcomputers will certainly
increase in sub-Saharan agricultural rescarch, and training
requircments will nced to be appropriately organized.
This will facilitate data processing, analysis, and the execu-
tion of micro-socio-cconomic rescarch.

Implementation of Micrs-Socio-Economic Research

In conducting farm-level surveys, the cooperation and
support of one or morc national rescarch authorities is in-
dispensable. Representatives of government or national
rescarch institutions arc in a unique position to offer
obscrvations on agriculture and fertilizer use for com-
parison with obscrvations offcrcd by village authoritics
and farmers. The congrucnce or livergence of observa-
tions is often uscful and instructive, By comparing govern-
ment views vith those at the farm level, rescarchers can
understand and docnment structural sources of coopera-
tion, conflict, and misunderstanding.

Furthermore, and most importantly, such ohscivations
provide an invaluable basis for constructing, developing,
and implementing agricuitural policy. Such an approach
provides a micio-macro rescarch linkage that is often
ncglected. There are additional sociological consideraticns
that must be ta¥en into account at the farm level.



Specifically, it is essential that the goals and intentions
of the research project be explained to village authoritics.
The demeanor and attitude of the rescarcher should be
characterized by an interest in village lifc and agriculture
rather than one of formal inspection and questioning sup-
ported by government. Therefore, the rescarcher should
avoid being accompanied by officials during the initial
introductory visit and subscquent ficld interviews with
farmers. It is the responsibility of the rescarcher to gain
the cooperation and support of village authoritics. Care-
fully sclzcted small and token gifts arc an cntirely appro-
priate means of accomplishing this goal. In the absence of
the support of village authoritics, it is unlikcly that farnzers
will be cooperative and informative.

In conducting interviews with farmers, the initial ques-
tions should suggest that the rescarcher has a genuine
interese in the farmer per se. Efforts should be made to
cultivate an informal but detailed conversation based on
the questionnaire. 1t is through these means ihai the view-
points and concerns of farmers can ultimately be con-
sidered in policy analysis and development. The
rescarcher should play an objective and intermediary role
between government and farmers,

Implications for Policy Development

A reversal in the declining per capita food production
is a prerequisite to the future development of the
cconomics of sub-Saharan African countries. The micro-
socio-cconomic framework for rescarch presented in this
paper offers policymakers a scheme to formulate agricul-
tezal policies that take into account the circumstances,
problems, and issucs that confront small-scale subsistence
farmers in sub-Saharan Africa. Micro-socio-cconomic
rescarch can make a contribution to the creation of more
rcliable data and information, which arc indispensable for
the development and implementation of effective policics
to promote agricshural development.

Micro-socio-cconomnic research can improve the
understanding of sub-Saharan agriculture from the bottom
up, that is, it piovides the basis for an inducdve approach
to policy development. Policies that are established in the
absence of reliable information sbout the circumstances
and problems of farmers, which micro-socio-cconomic
rescarch provides, have only a limited potential for suc-
cess. The limited impact of fertilizer subsidy policies in
promoting the usc of fertilizers in sub-Saharan Africa is
explained in pert by the lack of supplementary policies to
relax other farin-level constraints to fertilizer use. The
cffectiveness of price policies can be enhanced  sig-
nificantly if information about other farm-level constraints
to fertilizer use and agricultural procuction is available.

Special attention must be given to s+ v scale farmers
in rescarch and policy development. The central impor-
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tance of small-scale farmers is well stated in the following
quotation (Wortman, 1975).

The bulk of basic food supplics of the agrarian
nations are produced by the many farmers with tiny
landholdings, often in remote and isolated arcas, plus
thosce people in coastal arcas who depend on ncar-
shore fisheries and aquaculture for 2 livelihood. For
the most part, the gains in productivity and income of
these rural people~the poorest of the poor-—will
requirc the development for and usec by many
farmers of new high-yiclding, science-based crop and
animal production systems tailored to the unique
combination of soil, climate, biological, and
cconomic conditions of cvery locality in every natio..

Also, the focus on small-scale farmers in the design of
rural development policics for sub-Saharan Africa is
cmphasized in a recent statement of the World Bank
(1981), which cites three reasons to support that
approach:

1. Although it (production of small farms) accounts for
the bulk of agricultural output in most countrics, its
massive potential has yet to be realized: use of on-farm
inputs is still quite limited, yiclds are very low, and
specialization is uncommon,

Recent studies confirm what most of the literature on
Alrican cconomics suggests—that poverty on tkis con-
tincnt, unlike in Latin America, is still predominantly a
rural phecnomenon. Thus, raising the output and
income of smalt farmers is the best way to meet basic
nceds.

[0S

Atteation to small holders is a more cost cffective way
to raisc output than other alternatives currently
allow-at least for most crops and arcas.

Furthcrmore, smali-scale farmers should receive policy
and rescarch priority because, in most cases, cfficiency
and cquity goals arc more cffectively achiecved through
rescarch and policies that promote agricultural produc-
tivity on small farms.

The challenge for agricultural development in
countrics of sub-Szharan Africa throughout the 1990s and
beyond is to design and implement agricultural policies
that (1) arc based on empirical rescarch that provides
sound information about farmers’ circumstances and
problems, (2) are appropriate (o the millions of small
producers, and (3) can be implemented with limited man-
power in terms of trained agricultural scicntists, admin-
istrators, and extension personnel. The implementaticn of
the framework presented in this paper for the conduct of
micro-socio-cconomic rescarch will provide information
that is essential for the design of cffective agricultucal
development policies in sub-Saharan Africa.
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Stratégies en Vue d’Améliorer la Diftusion Des Informations
Sur Les Engrais en Afrique Sub-Saharienne

M. Connolly et R. Coster

Résumé

Les instituts nationaux ct internationaux de recherche
agricole sc partagent la tche de développer des tech-
nologics appropriées de production agricole ¢t de diffuser
les informations sur cc sujct auprés des services de vul-
garisation ct des agricultcurs d’Afrique sub-saharicnne.

Les difiicultés qui freinent ce processus sont les
suivantes: (1) la faible productivité de la recherche, (2)
Pinsuffisance de fonds, (3) lc manque de licns enire les
services de recherche et de vulgarisation, ct (4) les
faiblesses des systemes de diffusion et de transfert de
technologics.

Cet exposé ust centré sur le probléme de la vulgarisa-
tion des informations sur lcs engrais ct sur les moyens de
micux connaitre les systémes existants et par 13 d’aider le
personnel local 2 utiliser cfficacement les informations
disponibles. Les principaux problémes 2 résoudre dans ce
domaine sont mis cn relicf A travers les cuestions
suivantes:

1. Qucls sont Ies ticns qui existent entre les centres inter-
nationauz ct les programmes natiopaux ct quelle est
Pafficacité des systémes mis en place pour la vulgarisa-
tion des informations?

(S

Queclles ressources sont allouées a la ditfusion des in-
formations dans les systdmes nationaux et quelic cst
Pefficacit¢ des liens de communication cntre la
recherche et la vulgarisation!

3. Quelles publications ¢t quel matéricl de support

produisent les instituts de recherche pour le personnel
de vuigarisation; qucl cst leur degré de pertinence ct
d’cfficacité?

4. Quel est I niveau de la coopération cntre pays dans le
domaine dc I’échange d’informations, et cxiste-1-il un
espacc pour des initiatives en vue de favorise: les
¢échanges au nivcau national?

5. Comment mecttre 4 profit les nouvelles technologics

pour améliorer la communication en général ct la dif-

fusion dcs informations dans la région?

Toute stratégic visant 3 améliorer la diffusion des in-
formations dans Ic¢ scctcur des engrais doit inclure la mise
cn place de devx outils de travail indispensables: (1) un
répertoire des institutions engagées dans la génération, la
diffusion ct l'utilisation des informations sur les cngrais ct
(2) un inventaire des projets de recherche e cours.

A partir dc 13, Ics licns catre les centres nationaux et
internationaux de rechierche pourront étre évalués ct
renforeés. Le role du systéme de réscau dans ce processus
est d’une importance cruciale, de méme que la formation
du personiic ! focal.

Pour répondre & ce besoin, 'IFDC-Afrique préparc
unc contribution clé dans le secteur des engrais, a travers
la publication de la "Revue des engrais en Afrique” unc
revue biannuclle qui sera publiée en iranais ct cn anglais,
ct qui ser. centrée sur la recherche, les politiques, la com-
meret. asation, la communication et la formation dans lc
sccteur des engrais,
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Strategies to Enhance the Dissemination of
Fertilizer Information in the Sub-Saharan Region

M. Connolly and R. Costcr

Introduction

As Pcter Adceniyi of the University of Lagos noted in
October 1987, “There is hardly any aspect f development
activitics where the lack of basic information on basic
resources has not inhibited the development process of
Africa."

International and national agricultural rescarch in-
stitutes share the tasks of developing improved food
production tcchnologies and disseminating information to
cxtension services and farmers in the region.

The difficultics that limit the cffectiveness and impant
of national and international agricultural rescarch in sub-
Saharan Africa are widcly chronicled. The productivity of
rescarch has been low, especially during the past 15 years,
and a multiplicity of factors constrain national agricultural
development, including lack of funds, poor linkages be-
tween rescarch and extension services, and weak systems
for information dissemination and technology transfer.

The World Bank, in & review c. cgricultural rescarch
in West Africa (1987), puints out that there is a tendercy
to overstate the weaknesses of national research systems
in the region. It is more uscful and constructive to losk at
the strengths of the national systems and to evaluate their
impact and effectiveness in a realistic context that takes
account of the stage of deveionment of cducational institu-
tions, litcracy levels among rurai pooulations, an< inira-
structure and technology for communications.

Although there has been regular external analysis and
review of agricultural rescarch and techrology transfer in
the region, there is very little specific information on how
natic.ial systems disseminate information and how their
productivity and cffectiveness in this arca can be improved
within cxisting resource allocations. This is especially true
in relation to the information componcent of technology
transfer, i.c., information sources and their ¢fficicncy and
channcls for communication among those who gencrate
technology, thosc who transfer it, and farracrs who adopt
i,

In 1984, the governments of 18 West African countrics
spent US $226 millior, cxcluding {oreign aid, on agricul-
tural rescarch. By 1984, the total pool of national
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rescarchers in these countrics had risen to 2,700 from an
cstimated 300 in 1970. This substantial increasc in national
expenditures in agricultural rescarch has been paralleled
by a comparative reduction in national cxpenditur:s in
extension, cspecially in West Africa. Between 1970 and
1980 rescarch expenditures have increased on average at
an annual rate of ¢.4%, whereas expenditures on exten-
sion have incrcased st an annual rate of 1.2%. Most
African national systems have allocated additional
resources to technology development or adoption, and
international rescarch centeis have also concentrated on
technology development.

There are major issucs to be addressed in relation to
the dissemination of agricultural information in gencral
and fertilizer information in particular. In this paper we
focus on what issues arc important for fertilizer informa-
tion dissemination and how, through rescarch and training
initiatives, we can increasc nur knowledge of cxisting sys-
tems and also assist personncl at national levels to harness
and disscminate information morc cffectively.

Current Issues in Information Dissemination
Some major issucs include th : following;

- What are the linkages between international centers
and national programs and how effective are the cxist-
ing systcms of information dissemination?

- What resources are national systems allocating to in-
formation disscmination and how cffective arc
rescarch - extenston communications and linkages?

- What publications and support materials are produced
by rescarch institutes for extension personnel and how
relevant and effective are they?

- What is the degree of coopnration on informe.don
sharing between countries and is there scope for initia-
tives 1o facilitate greater information cxchange at na-
tions levels?

- How can ncw information technologics be used to im-
provc gencral communications and information dis-
scmination in the segion?



One reality in Africa today is that, often, available in-
formation rclating to agricultural production technologics
is not transferred from international to national institu-
tions. The strength and the cfficiency of the International
Agricultural Rescairch Centers (IARCs) can assist NARS
to improve their adoption capabilitics through training
and the introduction of modern communication systems,
mcthods, and supports.

In addition to difficultics with rescarch per se, there
arc also many problems related to effective communica-
tion with farmers. Extension services have lagged behind
rescarch in terms of both budgetary and manpower com-
mitments. Figure 1 outlines the basic strctures and sys-
tems through which international institutions disseminate
information to national institutions. This outline relates
predominantly to agricultural production  technologies
where structures and systems exist.  In areas of policy,
trade, and markcting in relation to fertilizers there are
often no structures or systems in place, and therefore the
problems related to the adoption of rescarch results are
compounded.

International institutes/
Development Agencies

[

* Publications ' .
- Reports }
- Information bulletins’

;’ * Reports
* Training Courses [

* Meelings/Visits
.« Participation in Training

i
i
i
|
I

- Production based
* Tech. Assist. Projects

* Networks
National Programs
&
Development Projects
* Reyports :
¢ Bulletins - Mectings
° Extension Services ' e Visits

* Training |« Demonstrations

¢ Open Days

Agricultural Development Projects
Farmers

Figurc 1. Information Dissemination for Agricultural
Technologies in Sub-Sahuran Africa: Outline
of Existing Structures/Systems.

Very little is known about the availability of fertilizer-
rclated information in the region, especially in relation 1o
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how it is gencrated, collected, and disseminated. This is
truc at both regional and country levels, Morcover, there
has been very little interaction or cooperation between
individual countrics and, until now, no coherent interna-
tional initiative - explore policy options and to provide
the nccessary stimulus and impetus for structured or coor-
dinated development approaches. So the need to identify
key national personnel and bring them together to address
common problems and share experiences in exploring
ways and mcans (o overcome problems is the first crucial
step toward progress.

Another important aspect is related to the benefits of
existing methods and systems of information dissemina-
tion. Arc the target audicnces getting significant benefits
from the cxisting channcls? This requires an assessment
of national information needs, identification of the clients,
review of the suitability of various systems of communica-
tion, training programs, and cvzluation of the impact of
technology transfer,

Strategic Approaches to Improve
Information Dissemination

th~
N

A constructive start would be a study of the infrastruc-
ture that is currently in place to serve the fertil.zer sector.
This should result in a directory of instituiions invelved in
generation, dissemination, receipt, and uvse of fertilizer-
related information. Another closely related output would
be an inventory of ongoing rescarch projeets; this would
preclude any duplication of cffort, Then, linkages between
IARCs and NARS uand among NARS can be assessed to
find ways to strengthen international collaboration in the
region,

One effective system L, networking. Senior personnel
at national levels come together to develop channels for
ongoing coniact and collaboration. Networks serve as
central mechanisms for information exchange and engage
in active and continuous mcthods of communications -
above and beyond mere annua' meetings.

As a spur le national cocperation, IFDC-Africa was
instrumental in establishing and coordinating the African
Fertilizer Trade and Marketing Information Network
(AFTMIN) in 1987, Through various advisory, develop:
ment and information services, the network aims to assist
governments in the developing countrics of the region to
formulate appropriate policies for fertilizer procurement,
marketing, and consumption; te identify and remove
domestic constraints to the optimal use of feriilizer; and to
promote and develop increased national and regional
capacities for the cfficient production of chemical
fertilizer.



This nctwork will have an important role to play in
ensuring that the relevant information actually reaches key
decisionmakers in the public and private sector. Without a
precise, well-targeted approach for information dissemi-
nation to clicnts, much of the cffort in data collection and
analysis will bring little reward. An added advantage is
that the collaborating institutions arc truly involved in the
process of collection and dissemination of information
that i, pertineat to their national fertilizer sectors. Thus,
in the process, central sources of fertilizer information at
national levels will be developed. Such centralized national
information sources have flourished in Asia and arc ac-
knowledged to have contributed significantly to the
development of the fertilizer sector in the developing
countrics ol that region. There is also potential to use
computerized databases to improve access to, and
availability of, fertilizer informmation.

The (raining of national personnel is another meca
where international initiatives can hclp. It should be clear
that personnel who have received no training in informa-
tion or communication related to agricultural technology
transfer in Africa nced opportunities to develop skills for
cflective communication. In agriculture, for example, little
communication training is included in the syllabi of
diploma or degree courses. Also, although international
agricultural rescarch centers and agencics provide very
good training courses in crop production technologics,
these courses rarcly contain modules on management or
communications. The provision of training in these arcas
can help develop the skills of national personnel in arcas
that are very important for information dissemination.

Training in Extension of
Fertilizer Management

At national levels there is also a nced to provide train-
ing for extension personnel in fertilizer technology trans-
fer. The accurate identification of needs at various levels is
important here. International agencics cannot undertake
training on the scale necessary to meet the area’s require-
ment for trained personncl at the national level; such an
cndcavor would require the training of literally thousands
of pecople. International agencics can, however, make sig-
nificant and cost-cffective interventions through the provi-
sion of training courscs for key trainers at national levels.
“Train-thc Trainer” courses can develop core skills in
arcas such ‘u extension communications, including tech-
niques and mecthods to clearly and cffectively present
information about fertilizer-based food production tech-
nologics to farmers.

The poorly developed cxtension services in - most
Alrican countrics are cited frequently as a major causc of
the cencrally low levels of transfer and adoption of
improved technologies for food production. The World

192

Bank’s cvaluation of agricultural rescarch and extension
projects (1985) includes three African countrics - Nigeria,
Mali, and Kenya-and provides a frank analysis of the
problcms encountered with national extension systems.

Wecakncsses in the mechanisms for communication
of rescarch results to farmers were evident, cven in
countrics where the bank supported national exten-
sion projects. These resulted mainly from inadequate
communication between rescarch workers ard  ~ten-
ston agents. The importance of communications as
an cssential clement in solving linkage problems was
not well recognized by national agencices or, at times,
by the Bank. The lack of recognition was cvident
from the fact that the supervision reports made no
mention of the failure of rescarch and cxtension
training centers to utilize adequate and up-to-date
cquipment, mass media, and teaching methods cven
when these were financed by the Bank.

The bank’s recommendations placed a firm emphasis
on the aclive participation of national rescarch organiza-
tions in "translation of rescarch results into recommenda-
tions for users.” it is accepted that, frequently, rescarch
results and information are not in a form that is com-
prehensible for extension personncl and farmers.

IFDC-Africa plans to implement training initiatives to
improve the capabilitics of national extension scrvices to
communicate fertilizer rescarch results and associated
food production technologics to farmers. The ovzrall
thrust of the cxtension training programs will be to
provide for the integrated development of extension per-
sonncl. First, scnior personnel will participate in explora-
tory workshops that will appraisc current developments in
cxtension throughout Anglophone and Francophone
African countrics. The training needs of ficld extension
officers will be identified with specific focus on the com-
munications skills nccessary to transfer fertilizer technol-
ogy to farmers. Training programs will then be prepared
and implemented for ficld extension officers with special
cmphasis on mcthods and skills for cffective cxtension
communication.

Finally, the production of publications spccifically for
extension support and training at national levels is also an
arca that offers much potential in Africa. Computerized
technologics for publication design, layout, and printing
can be readily used to bring information cfficiently and cf-
fectively to national programs, Both national rescarch and
cxtension programs can adopt and use desktop publishing
technology to provide information through higl>-quality yet
low-cost publications and media to extension personncl.
IFDC-Africa plans to demonstrute the advantages of thesc
tecchnologics and cxplorc ways of assisting national
programs to usc them effectively.



Initiatives to Improve Fertilizer
Information Dissemination

IFDC-Alfrica also plans to publish a biannual non-
refereed magazine, "Africa Fertilizer Review," in English
and French to provide updates and reviews of develop-
ments in arcas such as fertilizer rescarch, policy, trade,
markeling, communications, and training. Nauonal
program activities will be covered, and it is cnvisioned that
national scicntists and extens’zn officers wiil contribute
articles and papers. The initiative should strengthen fer-
tilizer information cxchange in the region and facilitate
grcater communicatior. between national and interno-
tional personnel involved in fertilizer development cfforts.

There is also a need (o provide an authorituive
reference source for information on fertilizer rescarch to
datc in sub-Saharan Africa for the benefit of scicntists in
the region. IFDC-Africa plans to compile and publish a
bibliography of fertilizer rescarch that will identify the ex-
isting sources of scientific knowledge for Anglophone and
Francophonc Africa and make it available (o national
programs in the region. There will also be a need to pub-
lish abstracts of papers on fertilizer rescarch, and ths will
be achicved through "Africa Fertilizer Review" and selec-
tive publications of abstracts as required. IFDC-Africa’s
initiatives and interventions in the region to improve
fertilizer-based technology transfer are outlined in
Figure 2.

Existing Systems Specific Interventions to Improve
and Structures Fertilizer-Based Technology Transfer
i

Inte: aational Institutes/ AFRiun -ERTILIZER REVIEW

Development Agencies ” Librar, of Fertilizer Texts,
Periodicals, Jrurnals

Bibliography of Fertilizer Research

Workshop Proceedings on Marketing,

~f—————  Pylicy, Geology, Agronomy
Updated Mailing Lists
Publications/Information in French and

English

National Programs/ |
Development Projects

/ _ Training Course—Communication of
/ Research fnformation

- Fertilizer Handbook for Extension Agents

~ Modular Display/Exhibition Systems

- Model for National Research and
Food Production Projects/
r-armers

Extension Personnel
Figure 2. Agricultural Technology Transfer and
FertilizerInformation Flow in Sub-Saharan
Africa-1FDC-Africa Initiatives.

Although the initiatives described above will bring a
new impctus to fertilizer information exchange and dis-
semination in the region, IFDC-Africa also rccognizes
that further rescarch is nceded tv obtain more precise
information about thc existing infrastructurc and
capacitics at intcrnational and national levels. IFDC-
Africa will cmbark upon a project cntitled “Infrastructurc
and Systems for Fertilizer Information Generation and
Disscmination in Sub-Saharan Africa: An asscssment and
Inventory of Capacitics at Intcrnational and National
Levels " This project should be completed in 1989,
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Panel Discussions and Summary of Recommendations

Tshikala B. Tshibaka

The recommendations made by the participants at the
scminar can be grouped into four categorics: information,
supply of fertilizers, fertilizer use, and the institutional
structurces.

The Information Sector

The operation of the information sector in tropical
Africa has some shortcomings which explain, to a great
cxtent, the fact that agricultural policics in gencral and
those concerning the use of fertilizers in particular are for-
mulated on the basis of an inadequate knowledge of the
technical, cconomic, and institutional variables.

More preciscly, this information is about all the chain
of cvents starting with the international market and ending
with the farmer, including the national institutions which
dcal closcly or remotely with chemical fertilizers.

'The understanding of the fertilizer international
markct is an important assct that allows the buyers to
have access to good quality products at competlitive prices.
Tne forcign exchange savings which are made can be sub-
stantial. Thus, the gaihering and the dissemination of such
informaticu ar: necessary.

The operation of the domestic network of the different
countrics of the region is sometines misundersiood and
wrong information can be transmitted amoag the research
institutions, the extension services, and the different state
services dealing with fertilizers. This lack of information
disscmination within the country does not allow the dif-
ferent participants to perform cfficicntly.

The disscmination of the rescarch results within the
country between the rescarchers, the political decision
makers, the analysts, the extension workers, and the
‘armers allows the decisionmakers to redefine their
poiicies and the rescarchers to reorient their rescarch
programs.

Morzover, the education institutions have to be closely
associatcd with this information exchange because they
are involved in the cducation of the future political
dccisionmakers, researchers, extension workers, and
farmers.

Information exchange on research, extension methods,
irtitutional organization (particularly information on
credit, supply, distribution, and markeling of fertilizers)
must be encouraged in the region. The regional and inter-
national centers can also help in this arca.

Fertilizer Supply

During our discussions it became clcar that the
procurcment of fertilizers is not performed cfficiently.
Besides finding a solution to the managerial problems, a
ccrtain number of measurcs capable of reducing procure-
ment, storage and distribution costs of fertilizers in our
countrics have to be considered.

Among thesc measurcs, we could consider importing
high-grade fertilizer in bulk, processing it in the country,
as well as climinating all custom and other duties. Fer-
tilizers, like oil products, should also be considercd
strategic products.

Fertilizer Use

During the scminar, a certain number of rescarch
themes on the factors influencing fertilizer usc in all sub-
Saharan countrics were given a high priority. These
rescarch themes can be classified into two categories:
(1) the study of the cconomic environment in which the
farmer cvolves and (2) the study of the agronomic and
sociological aspects.

The analysis of the economic environment has to be
global, including all the critical cconomic variables affect-
ing the overall agricultural production system. These vari-
ables include among others: prices of agricultural
products, agricultural credit, fertilizer and other input sub-
sidics, land owncrship, risk, and thc decisionmaking
process within the agricultural houschold.

At first, the wverall fertilizer agronomic research effort
has to analyze the reaction to fertilizers of monocultures
and intercropped cultures in different ccological condi-
tions. Sccond, the scarch for ways and means to increase
the cfficient use of fertilizers in tropical arcas has to be
pursucd with more rigor. Here, the impact of the com-
plementarity between fertilizers, the other modern
production factors, and the role of the improved cultiva-
tion techniques has to be explicitly examined.

Institutional Reforms

Imports, production, distribution, and marketing of
chemical fertilizers in most of the sub-Saharan countrics
arc dircctly or indircctly controlled by the state. This in-
stitutional framework scems to explain, to a certain extent,
the weak performance of the fertilizer subsector in several
African countrics. An analysis of the possibility of institu-
tional rcforms descrves to be considered. The present
reform undcrtaken in Cameroon is an expericnce to think
about.
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Discussions De Groupe Et Résumé Des Recommandations

Tshikala B. Tshibaka

Les recommandations présentées par les participants
d Pissue du séminaire peuvent étre résumées sous trois
rubriques 2 savoir : I'information, I’approvisionnement en
engrais, l'environnement économique, et les structures
institutionnelles.

Le secteur de I'Information

Le fonctionnement du secteur de I'information en Afrique
Tropicale présente des déficiences qui expliquent, dans une
large mesure, le fait que les politiques agricoles en général et
celles relatives & "utilisation des engrais en particulier, sotent
formulées sur la base d’une connaissance inadéquate des
variables techniques. économiques et institutionnelles.

Précisément, I'information en question concerne toute la
filiere, qui part du marché international des engrais jusqu'au
niveau du paysan, en passant par les institutions nationales
s‘occupant de pres ou de loin des engrais chimiques.

La connaissance du marché international des engrais
constitue ure donnde importante qui permet aux responsa-
bles, chargés des approvisionnements, d’avoir acees a des
produits de bonne qualité et & des prix compétitifs. Les
¢conomies de devises, qui en découlent, peuvent étre substan-
tielles. Ainsi, la collecte et la dissémination de 'information,
en cette matiere, constituent une técessité,

Le fonctionnement du circuit intérieur dans les différents
pays de la région est parfois mal connu et une dislocation de
Finformation existe entre les institutions de recherche. le
service de vulgarisation et les différents services du gouver-
nement concernds par les engrais. Ce manque de diffusion de
Finformation au sein du pays ne permet pas aux divers
intervenants de travailler efficacement.

La dissémination des résultats de recherches, effectude
dans le pays entre les chercheurs, les responsables politiques,
les analystes, les vulgarisateurs et les paysans. permet aux
responsables de redéfinir leur politique. et aux chercheurs de
réorienter leurs programmes de recherches.

En outre, les institutions d'enseignement doivent étre asso-

cides d’unc fagon tres étroite A cet échange d'informations,
car clles forment les responsables politiques. les chercheurs,
les vulgarisateurs et les agriculteurs de demain.
L’échange des informations sur la recherche, les méthodes de
vulgarisation, I'organisation institutionnelle (particulierement
celle touchant au crédit, a 'approvisionnement, i la distribu-
tion et & la commercialisation des engrais) doit étre encou-
ragés dans la région. Les centres régionaux et internationaux
peuvent apporter leur concours dans ce domaine.

L’approvisionnement en Engrais

Il est clairement apparu aux cours de nos discussions que
I’approvisionnement en engrais ne se fait pas d’une fagon
efficace. Outre la solution aux problemes de gestion, il

197

convient également d’examiner un certain nombre de mesures
susceptibles de réduire davantage les coits liés A 1'approvi-
sionnement, au stockage et a la distribution des engrais dans
nos pays.

Parmi ces mesures, on pourrait envisager I'importation des
engrais en vrac, & haute teneur, assurer leur conditionnement
dans le pays ainsi que la suppression de toutes les taxes
douaniéres et autres. Les engrais devraient d’ailleurs étre
considérés comme des produits stratégiques au méme titre
que les produits pétroliers.

Thémes de Recherche

Un certain nombre de themes de recherche ont été retenus au
cours du séminaire comme theémes prioritaires, intéressant
presque tous les pey s subsahariens. Ces themes peuvent étre
classés en deux catégories :

(1) I'étude de 'environnement économique dans lequel opére
le paysan :

(2) I'étude des aspects agronomiques et sociologiques relaafs
& utilisation des engrais chimiques.

L'analyse de I'environnement économique proposée se
veut globale, c’est-a-dire que toutes les variables écono-
miques critiques affectant I'ensemble du systéme de produc-
tion agricole doivent étre examinées. Ces variables
comprennent entre autres : les prix des produits agricoles et
des engrais chimiques, la surévaluation de la monnaie locale,
le fonctionnement du systéme de commercialisation des diffé-
rents produits agricoles, le cré it agricole, la subvention aux
engrais et autres intrants, le systeme foncier, le risque ct le
processus de prise de décision au sein du ménage agricole.

En premier lieu. I'ersemble de la recherche agronomique
lide aux engrais doit se pencher sur la détermination de la
réaction aux engrais des cultures pures et associées dans
différentes conditions édipho-climatiques. En second lizu. la
recherche des voies et des moyens visant & augmenter Ueffica-
cité, en matiere d'utilisation des engrais sous les tropiques.
doit étre poursuivie avec rigueur. A ce niveau, I'impact de la
complémentarité entre les engrais, les autres facteurs
rmodernes de production et le role des techniques culturales
améliorées, doit également étre explicitement examing.

Réformes Institutionnelles

L'importation, la production, la distribution et la commer-
cialisation des engrais chimiques, dans la plupart des pays
subsahariens, sont contrdlées directement ou indirectement
par I'Etat. Ce 2adre institutionnel semble expliquer, dans une
certaine mesure, la faible performance du sous-secteur des
engrais dans plusieurs pays africains. Une analyse des possi-
bilités de réformes institutionnelles mérite d'étre proposée. La
réforme actuellement en cours au Cameroun constitue une
expérience & examiner attentivement.



