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Welcome and Opening Remarks 

Paul L.G. Vlek 

Honored Guests: 

It is my distinct pleasure to welcome you on behalf 
of Dr. McCune, Managing Director of IFDC, and 
Pr. Mellor, Director of IFPRI, to the first workshop on 
"Fertilizer Policy Research 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 research initiative 
and share some of their accumulated wisdom with the 
young parents. 

IFDC-Africa is a regional subcenter of IFDC, a ii ,n-
profit international research and development organiza-
tion with headquarters in the United States. IFDC seeks 
to study and eliminate constraints to fertilizer use in the 
developing world through research, training, and technical 
assistance. Today the Center is in its 14th year of opera-
tion and is equipped with state-of-the-art research 
facilities and a highiy competent staff representing over 20 
nationalities and a broad range of experience. IFDC has 
been an active collaborator with many countries in Asia, 
Africa, and Latin America. 

IFDC-Africa was conceived several years ago when 
IFDC realized that a greater effort 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 research and training in all aspects 
of fertilizers with due recognition of the uniqueness of the 
African environments. 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. !n the Policy Research Program, IFDC 
joined hands with IFPRI, an international institute based 
in Washington, D.C., and widely recognized for its excel-
lent work in the area of food policy research. 

The rationale for initiating the program is relatively 
simple. The role that fertilizers play in the agricultural 

.production systems of sub-Saharan Afric s- is extremely 
limited. Yet, with a steady decline in per capita food 
production in the region, and the increasing pressure on 
the fragile African environments, it is clear that some 
form of nutrient restitution will have to take the place of 
the declining fallows if soil fertility is to be maintained. In 
fact, today's soil fertility levels are widely regarded as in-
adequate to produce tomorrow's food needs; thus, the 
soils of the region require an infusion of nutrients beyond 

what is locally available. The notion that fertilizers will 
play a major role in filling this need is inescapable. As was 
the case in Asia during the sixties, more and more African 
governments are recognizing this hard fact. As a result, 
many African agricultural policies that are being formu
lated today set aside a major role for the fertilizer sector. 

The fertilizer sector 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 cer
tilizers is an important first step, the emergence of a fer
tilizer sector that will adequately serve that need is far 
from automatic. Fertilizers are specialty chemicals, rela
tivcly 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 
establishment of favorable policies by the governments. In 
this context, it should be recognized that such policies and 
measures will affect not only the agricultural sector but 
also the financial and transportation sectors 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 sector. Asia is an example 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
late policy recommendations that will stimulate the 
development of a viable fertilizer sector. Prioritizing the 
issues 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 research projects to be 
undertaken jointly between the IFDC/IFPRI team and a 
group of national policy analysts. We count on your 
knowledge of the in-country expertise to help identify 
qualified collaborators. 

Fertilizer use is the result of a chiin of events starting 
with the production or import of the product and ending 
with adoption at the farm level. Favorable policies 
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established in one link of the chain may be negated by 
other links that constrain the adoption of fertilizers by the 
farmers. It is therefore imperative that the principal con-
straints be properly identified and policy measures 
properly balanced. To a great extent, the necessary
analysis of the fertilizer situation in Africa is lacking, in 
part due to an absence of adequate data. The lack of data 
often frustrates the design of a fertilizer strategy. IFDC-
Africa, therefore, expects to assist in the collection of the 
required data through programs such as the Policy 
Research Project. Parallel efforts are underway to collect 
data in the following areas: 

Fertilizer marketing and distribution 
Fertilizer raw materials and processing 
Fertilizer use and management 
Fertilizer use and adoption 

Although these different projects are of vital impor-
tance to our efforts, IFDC-Africa recognizes that no 
amount of data can substitute for a proper set of policies 
adopted by a government. It is for this reason that the 
Policy Research Program is considcred the keystone of 
our research effort. Your dsislance in this first phase is 
highly appreciated. 

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

anid Dr. Baanante and Dr. Bumb from Headquarters. 
Soon, we hope to appoint the principal scient;st in this 
project who will be posted here in Loin& This group of 
economists will provide a solid base for thk program. 

Before ending, I would like to express our sincere 
gratitude to the Governmer.t of Togo, our host country, 
for the hospitality it continues to extend 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 leave 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 endeavor, the United States Agency for Inter
national Development (USAID). Several USAID repre
sentatives are participating in this workshop, which 
demonstrates the importance it attaches to khe area of 
research that is address, d here. The workshop is an inte
gral part of a Research Project funded by USAID for an 
initial period of five years and executed jointly by IFDC 
and IFPRI. We look forward to the continued involvement 
of the Agency in this endeavor and hope that the results 
will prose of value to their efforts in providing devclop
mental assistance to the region. 

Thus, on behalf of the directors of IFDC and IFPRI, I 
hereby declare the workshop open, and wish you success 
i'i your deliberations. 

Thank you. 
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Mots De Bienvenue
 

Paul L.G. Viek 

invitsd'honneur: 
C'est avec un grand plaisir que je vous souhaite ]a bienve-

nue au norn de M. M,.Cune, Directeur G6adral de IFDC, et 
de M. Mellor, Directeur cde I'IFPRI, ,i la premiere confc.rence 
de travail sur "Ia Politique de Recherche sor les Engrais en 
Atrique subsaharienne". Nous sommes tr~s heureux qu'un 
groupe aussi distingu6 de dtcideurs et d'analystes puisse 
avoir pris le temps Lie participer itia naissance d'une initiative 
de recherche aussi i'mportante et de partager li sagese qu'i!s 
ont accurnul6e avec les jetne, organisateurs, 

I 'IFDC-A!riqLC .st till Centre regional Lie I'IFDC, Line 
organisation internaltionale tie recherche et de d&vloppeinlent 
,I but 11011 ,at if. s,eant ai ': USA. L'IFDC !clierche iI 
,tttlie er ".c1iminer les c ,ntraintcs itI'iltilisation Lies engrais 
dans les pays cn dveloppeoment aI ta\eCrs li recherche, li 
hlrmation et I'assistixt., tcCllniqtue. AotliOtl'h'i. le centre est 

JIls sit 14,rnie amn& tie nictionnement et est t1qtlip,3 avec Ics 
IlallVci de recherche IC., pils 1-1odernes ct till pLrSOlnil 
hatltlellent comnpitent,i prseitant pluIs tie 20 iimti alits et 
tae rande exptrienc L'FDC a StItill colhiborattlr actii 
avec piusictirs pav. d'As;ic. t'AfriCII, et d'Almriqu, Latine. 

L'IFDC- Afrittic a t coIItic pltLsicLrs annes aiparaVaint, 
lors de lia coistatatitm par I'IFDC qLilUn p1lIs grand effort ta it 
nccissairc pour d\clopper Ic st'ctCtr des engrais tians ,ette 
partic du i mnde afil t'iIi lirtcr ls pnuries tie notiurrirtret el 
li pauVrctt !+Urale. Notis reconnaissons I',xistence du besoin 
de recherche ct tie ',wmnatioii tlils tous los aspects des engrais 
avec I pris-e en compie uticarictc parictiCUlier des eliv iron-
nements africains. L'IFDC rtalise tu' il ne rdussira d;ns sit 
iiiission tLtie s'il coopre troitelenlt avec Ics programmcs 
niatioitix Ii contin:ent ct Icor expertise considrable acctirnti-
1ke dans Ic doniaine. Daims IL Progranmc de li Polititle tie 
Recherche, I'IFDC i c(Olabor, avec I'IFPRI, till atitre instittit 
international, siLigani -i Washington. D.C.. ct d'utine renom-
rode mondiaie i1,'.,ir son excellent travail dans Ic tlonailie des 
politiqIes de recherche alinimtairc. 

Lit raison pour I'institution du programme est relativement 
simple. Le r6ce tilUe Its engrais jotiont dans hliprodlictiioli 
agricole de l'Afrique stibsaharienne est cxtrtmenicnt limit6, 
Cependant, avec ine r6dICtion constanme de It production 
alimentaire par habitant tans Ili region, et li stirexploitatioi 
des environnements africains tuii sont plit6t fragiles, il est 
6vident qi 'tine fornie de restitution ntitritivc des sols doit 
reniplacer lht diniiitioi des jaichres si la fertilit,3 tics terres 
doit tre ruaintentie. E fait, le RtiV\eau ctiiel tic lit fertili6 de; 
sols e t COinsiter6 conlle inadetuiat pour satisl'aire les besoiins 
alimentaiies futures, et requiert done, Line infusion d' cnlients 
nutritifs au deli des possibilitds locales. Lit notion scion 
laquelle les engrais auront tin r6le majeur dans la satisfaction 

de cc besoin est done in61uctable. Conime c'6tait le cas de 
I'Asie durant les anntdes stixante, de plus en plus de gou\ver
nements africains prennent conscience de cettc r6aliti brutale. 
Par cons&luent. aujoird'hi. li form1 ulation de piusieurs 
politiqucs agricoles atIiainCs reserve tin r61C majeur ati 
secteLr des engrais. 

Le seteur des engrais en Afrique subsahmienne est I'un 
des plus fiiiblCs das Ic nonde. Plusieurs statistiqlues Vous 
scront fournics dUralt ccttc conierencc Lie travail pour iliis
trer cc point. Donc. bien quc hi prise conscience tie I illipor
tance des engrais est tine imlportante preni'rc ttape. 
I'"mergence d 'Iir secteur des engrais capable tie satisfaire cc 
besoin d'ine nani, i adttjlate est loin d'itre atitomatique. 
Les engrais sont d, :- produits chimititics spciatix, tlui sont 
rclativement chers i, at. avec ties marges tie profit laibles. IIs 
suit vohtiminetx ci iificiles stocker c -i mnipuler. Uii 

enitgement politiqtUe et I'cttablissenCnt de politititiCS I'a'o
rables pir ICs g tlvcrnecnlnts solt ilncessai'es potr qti 'ils 
soicnt tiIiS6S ar tics sy st lies agricolcs uargcment i vocalion 
de sub:sistancc, et Cncadr's pir-des systiies de comlerciali
sation, distribution ct de crcdit qtUi sont trs 1m1l organis5:. 
Dans cc contexte, il est bon de reconnllitre ,jtie ces p)litiqties 
et maesures aI roiit tin ffer 1101a sCuetlemcll stir Ic secteur 
agricole Illais atIIsi stir Its sectCtIrs finimcier et ties transports, 
e probablcment s ti is secteutlis minier et inliustriel. La 
rdalit6 iiiontrc qtie It complexite dtU sectetir ties engrais 'st 
sotivClt pas appicci&c pari s g ulvernelets icttcls. pouIr 
amorcer Ic changcment t tra\'ers son diveloppcmcnt. L'Asic 
en es, un exempic. 

Le programme IFDC/IFPRI a Lt mis eniplace afin d*'ti
dier lhisituation des cngrais cn AfritlUc subsdliarininel, d'ana
lyser ICs polititues tuii (;It till dffe stir Ictir titilisation, ei de 
forrulIier des rccotnliidilatiOns pratitiucs pour li stiIIItiiatiol 
dti dvcloppenieit viable diln seclcur ties engrais. Le but 
principal de cette contf&encc de travail est I'tablissement de 
priorit6s cntr. ces ii:,pecls divers. Cependiat, IIOIs esprl'ns 
tioe votIC participation a' cc programme nc finira pas avec 
votre retotir dims vos pays respectifis. Nous esprois tic 
certains stljeis ilitressant cerrains pays seront identifi s aI 
cours des discussions dans les prochains jotirs. Si cela est Ic 
cas. ces stijets pCtIvclit tre dvcloppds eniprojets de recher
che tii scront exetutes conjoiliteictit par Lille CIlIpe IFDC/ 
IFPRI . ct on grotipe d'analystes ntiilatiZLux. Notis coIlptotis 
sur votre coanaissance des conipdtenccs des diff'cnts pay. 
en vuie d'identifier des collaboratetirs. 

L'Utilisation des engrais est le rdstltat d'une stric t'&v6ne
mcnts couicilentiant par Ili production oti I'importation dL 
produit jusquti son utilisation par I'exploitation. L'tabl isse
ment de politiques favorables I un liveati de li stric peut tre 
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contrecarr6 par des contraintes a tin autre niveat,, comme 
celui de I'adoption des engrais par les fermiers. 1i est done 
tr~s important d'identifier clairenient les contraintes princi-
pales, et de prendre des mesures ,quilibres. 11manque, dans 
un grande mesre. une analyse ncessaire de lasituation des 
engrais en Afrique. L*une Lies raisols de cette absenc, esl Ic 
dffIaut iedonndcs appropridcs. Ce problme est soIVent 1 a 
base de I'absence de f'ormlation d'tine slraet ,iedes engrais. 
L'IFDC/Afriique compte participer i tiee collecte de donnes 
requises i travers des progranmmes tels tLile le Projet de 
Recherche stir les Politilues. Des efforts paralk1es pour Ia 
coilecte ies donnIs sont ellCo rs. concernant: 

La commercialisation el la distrihition Lies engrais 
Les iltia its ies engera is et IcLii tian sformatio 
L'titilisation des e mgrais et let,".gestion 

Lutilisatioi des engrais ct Icti r adoption
 

Bicn que ces projes difl'iCnts sOnt dtinC iflportaIcCe vitale 
potur nos efforts, IFDC--Afriqu, Crcot n ai Itill'oCtlcne base de 
dJonnes Ile piut remplacer uiii enseilIIbic ie ifLesuirCs adlttes 
pris par Ic gotIveNulicielt. C'cst poor Celle raiSOi qLic le 
Prograimme de Recherche sor les Politiqles est consid& 
cornme le oya lie notre effort de reche rc he. VICSre aie 
durant cette preniiLre phase sera hauiteillelit appr,ecie. 

Jai le plaisir ie v\ous prscnter I'*t&Ilipe d'experts ILI 'IFDC 
et IFPRI ont apporte ,lia et effort. ltOlti66gion pouIr SOLItelir 
d'abord, M. Tshikala Tshibaka est le coordinateur de cet 
effort tILL c6t de IIFPRI. I1est assist, par Ia competence de 

M. Ahmed, M. Desai, M. .'ha, et M.Vasant, pour l'ex6cution 
de ce programme. Du c6t6 de I'IFDC, M. Coster op6rera A 
partir du Togo, et sera aid6 du siege par M. Baanante et 
N1. Bumb. Prochainement, nous esp6rons nommer le princi
pal chercheur scientifique pour ce projet, et ilsera affect6 ici, 
ALore6. Ce groupe d'&conomistes fournira une bxse solide h 
ce programme. 

Avant de finir, je VOndrais exprimer ma sinc.,e gratitude an 
Gouvernement du Togo. notre pays hitC, pour I'hospital it 
qi 'ilcoiintinue ,IcI'rir i I'IFDC. en gi6rail. t aIX partici
pants ,Icette conference de travai ,en parliculier. JFesp re qIC 
votis retournerez dInS Vos payNs respcCtifs aecc les llies 

sentiinents chaletreux pour ce pays tte nous. i IFDC, avons 
ressentis di rant notfre prd:-&encC ici. 

Jc voudrais, enfi,. remercieref(ti11)1tlit I'USAID. qui finance ceiPlI~sieCI- p-SIU A Dp riieffot i porant rs cprsenantM deI'Ui T AID partici 

pent iceie confrence de travai ,et cela montre l'importance
qelic attache au domailC de recherche tluiest presente ici. 
Cette confie ncc de travail es t one patii e int1g,le itprojet
tie recherche financ par I'USAID poor tine pri ode de cinq 
aIs. et cxtLcLtt con jointecient par VI'FDC et IFIPRI. Nots 
comptons str laparticipation tce'USAID I cet effort, et 
espoos qui les ,,,0l s s 1atdet v'alet Ltirs efftstIe 1c 
d'assistance pouir lcd eloppenient dans cette fogion. 

Done. an non ies Diiectcors de IIFDC ,.ttie I' IPPRI. j
dclare la 'onefrence ouverte, ct je Votus sotIhaite bearucoup 
de succ~s dans Vos d.liib&ations. 

Je vous remercic. 



Background Note 

Tshikala B. Tshibaka 

Problems and Workshop Objectives 

Since the 1970s, the agricultural situation has been 
worsening. This phenomenon, 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 and urban, but it has also led to a 
decrease in agricultural surplus. The deteriorating nutri-
tional situation directly affects the health of the population 
concerned, resulting in a decline in productivity. To 
mitigate this problem, most African countries import in-
creasing quantities of food products. 

The foreign exchange loss, incurred not only as a result 
of these imports but also as a result of the diminution of 
the agricultural sector'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 sector and of the rest of the economy. 
Consequently, the entire process of economic develop-
ment in the region is compromised. 

The deterioration of agriculture in the region is cx-
plained by the fact that for more than two 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 
!abor, two major determinants of the agricultural output 
in Africa. However, the agricultural policies adopted in 
the region seem to have been founded, overall, on the 
conviction that an increase in agricultural production 
could be realized only by a massive return to the land. In 
other words, these policies considered the expansion of 
cultivated areas as an effective means of accelerating the 
growth of agricultural production in the region. 

The studies have demonstrated that, considering the 
rate of population growth and the present level of crop 
yields in tropical Africa. the cultivated areas should be in-
creased at an annual rate of 13% in order to maintain 
growth in cereal production of approximately 4%/year, to 
meet the food needs of the African population (Mellor 
and Ranade, 1987). However, it has been estimated that 
during the period 1961-80 the growth rate of the area 
under principal food crops in sub-Saharan Africa was only 
1.5%/year (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 achieve a noticeable augmentation in crop 
areas. Furthermore, the slash-and-burn mode of produc
tion, practiced in these zones, contributes to the destruc
tion of vegetation and represents, in the long-run, a 
danger for the ecology of this region, already unstable and 
delicate. In the zones under considerable population pres
sure, the expansion of the crop areas cannot be 
considered. The intensive use of land with traditional 
production techniques leads to low crop yields and soil 
degradation. Thus, the intensification of agriculture by 
means of modern inputs and improved 'techniques of 
production must be pursued. 

The economic history of Asia demonstrates that the 
use of modern inputs and improved agricultural tech
niques contributed not only to higher crop yields but also 
to an increase in the productivity of labor. This technologi
cal change has stimulated the development of related 
industrial activities and services in most of the Asian 
countries (Ranjarajan, 1982; Wanmali, 1983; Hazell and 
Rol, 1983). 

Without underestimating the role of other agricultural 
inputs, studies show that fertilizers can significantly con
tribute to increased agricultural production in a niumber of 
African countries (FAO, 1982; World Bank, 1981). The 
studies undertaken in the humid zone of tropical Africa 
show that the use 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 fields 
and to promote employment in agriculture. In addition, a 
calculation based on FAO fertilizer trials and world prices 
shows that, compared with food imports, chemical fer
tilizer imports result in a substantial saving of foreign 
exchange (FAO, 1986). 

Fertilizer use was recognized during the conference 
organized by the International Food Policy Research In
stitute (IFPRI) and the University of Zimbabwe in 1983 as 
a starting point for all efforts aimed at accelerating food 
production in tropical Africa in the medium and long 
terms. It is evident that the diffusion of high-yielding 
varieties, the selective introduction of pesticides, and the 
development of irrigation are also necessary 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 only remains 
extremely limited but also grows less rapidly than in other 
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developing regions. Although the situation on the whole is 
far from perfect, it should be pointed out that certain 
African countries have achieved remarkable progress. 
However, even in these countries, the use of chemical fer-
ti!izers and the introduction of other technical innovations 
piosent serious deficiencies. There is, for example, a sig-
nificant gap between the recommended fertilizer dose and 
that effectively used. The use of fertilizers remains con-
centrated on cash crops such as coffee, tea, peanuts, cot
ton, sugar, and, in ccrtain cases, maize. Overall, food 
crops are neglected. In addition, large farms receive a dis-
proportionate quantity of these inputs relative to their 
contribution to output. 

In addition, the key indicators to agricultural output
show that the general situation in tropical Africa is not 
promising. The recent economic reforms, operated within 
the framework of structural adjustment, have proved that 
in most African countries the use of modern agricultural 
inputs does not rest on firm bases. In effect, the changes
undergone in the domain of prices, credits, and marketing
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-
damental question to which we must address ourselves: 
which policy framework is needed to promote, in a stable 
and long-term manner, 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 are similar in nature. We 
believe that this framework should aim at (1) encouraging
the use of fertilizers on food and export crops,
(2) reducing the divergence between the recommended 
fertilizer doses and those effectively used, (3) accelerating 
the fertilization of new land:,, (4) promoting the distribu-
tion of fertilizers among the small farmers and in areas of 
low agricultural potential, (5) improving the technical 
skills of farmers, and (6) increasing the economic effi-
ciency of fertilizer use. 

It is important to emphasize that the formulation of 
this frarmework requires, at the outset, a profound
knowledge of the technical, economic, sociological, and in-
stitutional variables affecting the supply and demand of 
fertilizers. It is from this angle that ihe present workshop
has been organized, with the aim of gathering your views 
and your recommendations on what you consider, you 
African policymakers and analysts, to be the major con
straints to the development of the fertilizer sector in your
respective countries, 

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

represented but also, and more importantly, regional
themes that may become the object of an in-depth analysis
that will lead to useful recommendations concerning 
chemical fertilizer policy. Finally, the International Food 
Policy Research Institute and the International Fertilizer 
Development Center emphasize that this effort will be 
undertaken in close cooperation with the national institu
tions in the countries concerned. 

Procedures, Themes, Reports 

The participants will first present their papers. Infor
mal discussion will then follow, with the objecive of bring
ing out the key problems affecting most of the countries 
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 seminar, while -ountry presentations 
will examine the problems of the fertilizer sector in indi
vidual countries. The presentations by country should be
descriptive and analytical to a certain extent and should be 
organized around the following lines: 

1. 	Fertilizer supply: importation, production, distribution, 
marketing, and policies. 

2. 	 Fertilizer demand: the effect of fertilizer on agricul
tural productivity, pricing, credit agreements, use of 
complementary inputs (organic fertilizers, seeds, and 
pesticides), extension, agricultural research, distribu
tion, marketing, and pricing of agricultural products. 
The related government policies should be mentioned. 
The country reports should also present the historical 
record and the fertilizer consumption profile by crop 
and by region, if possible. 

The five technical reports will focus on the following 
themes: 

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

2. 	 Fertilizer use in Asia: the experience of Bangladesh 
and other Asian countries. 

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

4. 	 Microsociocconomic research on the constraints to 
fertilizer use in the sub-Saharan region. 
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The group discussions will build on the following 
points: 

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

2. 	 Policy issues related to fertilizer demand. 

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

Countries Selected, Participants,

Organization, and Logistics
 

Twelve sub-Saharan countries, representing different 
levels of agricultural development, have been selected to 
participate in this seminar: Benin, C6te 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. One par
ticipant per country has been invited. The seminar in
cludes three other participants from international centers 
directly concerned with the development of the fertilizer 
sector in the region: the International Institute of Tropical 
Agriculture (IITA), the International 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 eight 
researchers from IFDC and IFPRI, the organizers of this 
workshop, are also present. 
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Note Introductive 

Tshikalla B. Tshibaka 

Probhniatique Et Objectit'Du Sminaire En outre, ces tidcs ont iuoitre quc dans ies Zones 
d 'Afrique subsaharictnnes, on Ics tclis sonl encore ihtin-

Depuis les ann.s soixante-dix, hi situaition a1ricole en danites. ilest biei difTicilcde rir1aliser une sensible aUnlienta-
Afrique subsaha'rienne nC ce:;sC tI in Lies superficies cUlti\'es. De plius. "sliftineieSe &tI[LriorerC1 cela LM cultiVation". 

.
rvtihe fort acc6ri. Ce lie ii one Ci tlCIuiIiL I i llielipide dc I idepra iq u e 1l1S CC S ZOlnCS. C0mntribUe iaclst'rut Ia 
cr'oissaince dtniographiqu. a lloll sii.tlienlC elt'lril e tile Xceettiiol. ct t'eprseiic. a1lon1g ternie. tilldilller pour Icsiultion littionnelle preciir pour tiet rle partic ! colpIexe colhgii tid cete tit i t ort instable et 

a 1ts 

!lent oCcasio!li 

ptipuladonl a'ricainC, taM tirbaine quc rurale ulais ale- dilicat, Dans ,onc,, I ftorte pessioli dnLiogr.tapliue. 

une ditlIhitii sensile dti su(pILs agr'icole. l'expansion de's stiperticies ctiecs W'est pas envisageablic.

La de'radatioi ie ht shu.tttion nutritiMnellC a Les efl'cts L'Lttilisatlio inllCsi,.e lCs lere' aeC des techniques tiadi
directs str iHnti popuIlations, afIe'c&s.aMCc tiolilelles Lie pIoductioniboutit non ,etilCiCint aI de
I' tal de deLs Iiblcs 
Coninle consqienclaC hi t.litntioiide leutr l. rendements auricole., liaits atsirItuJLicti\it(, Pur 1laderladatiOll de,s sols.
 
palliui" i rpiteiii.c I!pitipai de, pa alricains loreCtl' 
 Dans les dcCix cas. le ienOUteiIit tie ceite shtationi aiiR,:1le
 
de plus cl pItis a tLies illporlalions lcCeiiies aliilieiitaires passe iilclssaiieiiient lar I'ilten.ificaitio tie I'aiericultuie aI
 
(colviirieiales et non Comlerciales). 1liimoveiies Citrals
et ties, tecinililCs idciieS tLie plntlict6ii. 

[*L' IittirC& 01101litILtC (,it'l'A\sie lll!Utltie .lloffer, (Iue
La pert tes dex sc's - occasiotlice par ces importatiols et IL itoii c de si nlitil ili I I Cn Itie. i e l 
p a l Ia ciiilitnti o nt ,i Itlgrctla cCipapalcititd thLtettis c ltuilr ,eLagrici mle t 1,1 (11111tlll'u ilsait~iol t i j a i []lu(tell n s i e i in i i tice 

iegaWCr tinl Suirpltis hSiitiCi - ',C rac~lit pai tinle 1'6Clti des techiliqtIie cLuiraics atIlldlitices. at coitrilti on sele

n tr o icrn > i prLdieio i o e e 

,
L LVO LtC ' , ll I IC 'IiMCSt . l L eni i ti l t e i des ill lilessocircesltiliancieres a al i e s c llt s. iscititx'oluinclties lxc'stir.nciiiVile 
d'asstLuer lacrois,,ailce iti seieCtLr aericole et celeci resie tie aussi a It creation cienplois et aI
I"e'cooloic. Toerpl 

c prtiit l e h i i oclre aericole. C chatLlneelieiitdTord itmlce iti t elnopiiieiitti1tuclhohioiLIC est i liabase du dcveloppeieiet ties icttivitt's 
ilcitist!rielles connCxe> ct des services hitis 1i pItipart ties pays 

La d6tirioration de I'atricuilture dars liregion s'explique d'Asic Rtanjiarajan. I982 \Vanniai. 1983 : I-hzell and Roil 
par lefait tiue depuis plus de dCix ddcennies, lIaproductivit 1983).
 
agricole ne s'est "Ltl'e ami jore ai cottraire, el Ia diminudi Sans -ots-esinier Ic r'de des aot!'es intraits aericoh. les
 
dans Ia plupart des cas. Lit dimlinition de li productivittf etudes ttlonireni ttie Ies clertais chili(iLS consttient,
 
agricole est le reflet d'Line baisse de productivitd iant de It nIl!ove tene. ill ftactetir oldcie ICCroiSSenItctit prdC
terre que de hlimain d'oeivie, deux facteurs dditerminants de tiboi pm! illb olubrl1 ticLe s at'icaills (FAO. 
la production agricole el Afriine. Or, Ies polititlues agricoles, 1982 : 3iiICIti NIhmciale. 1981 ). Les reche'che,s lleliecs, 
adopt6es dans li rugion ei ,'ue de Iaire lace Icette sitlaItiot, carus Ia zole iitLi1di t ie I'..\liitLieica !n ttrelt dlietn Ilc. 
semblent ,tre fondees, datis leur elseilible, stir liconviction I'utilisaititm des cnigris cliiitlCS, associic I tineC estliol 
que I'augmentation de hi proitctionll agric ole peLit eire r'dalise ailliore tiei ter erlele! il s1i0ic leient daiieiiiCiitCr lit 
grace h un retour ifassit i hilterre. Eu d 'atlires ternies, ces productivitd tieI terle ct tie ialiiainicidoctIere. liis Itissi tie 
politiques considrent I'expansion des superficies cltitviees stahiliser Its chaips tie ctuIiies et tiepl-onitolMir les 0ilnplois 
comle un moyen efficace pour acc6ltfrer licroissance de Ia 'ericolts. El oLlte. till caictil. Is r'stLltatsbase sLIr ies essais 
production agricole dans hi rmgii. et stlr i, iis l i tnIc title. ad lLII.o iii ci oilpa.lees 

Ct (ILI ItlX illlpOlatliOll>, tie aiiClitaires.Les dtudes Olltdt& loll",, (ILIe lple tCIl~LI de'lit dtilrecs ICs iIport:itiolnsC'eisSanC de: gInlpnitul l In e ci elidei d'tclirais chilmiiLies ties economiesi\ tl ities ents periliettellint e !aliser 

ties cultures eniAfritite Irpical. Ics suiperTicies ciii! \iSees sbstii i ICie s (FAO, 1980).
 
d e v ra ien t at ne ine ta a u cl 13 pour ati ie gt nl!ea ng i i a t!gi r 'I till LIX nili l tie c nIt L u iilisation lis ee tis i is c hi i s t e Ice 

ulaititeni til cer'ealire re cir issnce tie ht pridtitio Ic-1p de li coii'i clie, lot-'S CllCe. o'giiiiist Pill' i'Iistittmt Int'riatio
cent I'an susceptible ti rdpointre atIx besoiiis allmimliltide nal ie Recherche sur Ics I loitiLtes Aliiientaiies ct pirl 
lipoplaiii al'!'icaine (MNlhr et Rainade. 1987). ()r. ila Ct i'Uiver'sit5 tLie Ziiml-ibwe ClI 1983. cnillc poiit de depar't ie 
estii uc dur'ani hi priodic 1961-i 98)). Ic.xa19 tie croissanlce tout effort a"isaiticcelecr lItpiiliictionl aliiiicntairc cii 
de hi stiperticie occtip,-c pir ICs principailcs CtliLres ell Afrique tropicalc a itno'en ct tlone teimes. 11est vtideiit (tlIC
Africitic sobsaharienic. itLt3 seulcicnt dc I'ordre tie1 5 I risc ties lur 
par an (PairIino, 1984). diffusion, I'introduction scctive des pesticides et Ic duvelop

1A ati poitit VaritIs Iiatts riieniciits ct 
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pement d, .nfrastrictures approprices I I'irrigation, sot 
6galenient n6cessaires ,Ila modernisation complete de I'agri-
culture africaine. 

M,Jlr( ceerie reconnaissance explicile duLr61lelilW, pelVel
 
joucr tes engris dins I'a.ugMe nlatiol Lieliproduction agri-
cole. icur uiliSationl. 'I Afrique subsaharienne, reste lion 
seliement fort linite, mais clilIcroit 1110inS rapideient tjue 
dans d'autres rigitns ell Voie iedevelOppeinent. Bien que 
dans I'enseml- lisituation Ile soit pas fort bril laite, till 
certain noinbre iepays ailricains out r,alis ies progres 
remartiUabIes qu'il conVient iesotliener. 
Cependant, niie tIns ces pays. I'Lutilisation ies engrais 
cli iniqtiues e I'intrtI ducet ion des ntres iiinivationls technii iquLies 
prsenitenlt tie sdrietses dti'iciejices. a. pir exenple. un11.'v 


ilportant eiitre 

effectivelnent utilis e, L'ttilisat ion ies engrais et ies 

.,emences amnliorees reste concentree sir ies clltures de
 
reites idles qlUe lecals. le tie. I'arachide. ICcoe', ICsucre 
et. 	 dans certains ca:,. Dans l'eiseihle. les cultures 

Mtcari I dose d'engrais recoiiniaiidee et ceile 

le ma's. 

alirmentaires sont itligces. 1coiivieui tie souligner igale-

tient lte les grandes fernies agriciles teoi\elt uie quanl tit 
dispri portionne Lie ce:, intrails parirappott I leur contribI-
lion, .I hliproduction agricole. 

En oitre. les pri ncipau x indicaieurs de tendance montrent 
LtiLe lisituation gila IleellAfriuLe tiropicaile i'est pas pro-
Imeiteuse. Les recentes rel'ormes ,cono1iiLIes. oper&es daiis 
lecadre ies procralniles I'IajtistCinents siructurels. Olt mis nil 
vidence lefaiti LhIdis hi pIlpirt Lies pas aifricains. 
titilisat iou Lies intraints mOLie riles Lie production a 'ricole Ie 

repose pIs sir des bases solide:. Ell effet. les changements 
ntervenus dans ICLilnaine ies prix. Lies cretlis eide li 

commecialisation. ont entrairi:' titne diminution sensible Liea 
consoMInition Lies enerais eliI'espat.. CiedeLIx a.IlS. 

Les considations Lli pr&dent. aien; a cetie Litlest itli 
'ldameniitiale "aquielle iiOus devons apporter ties rtpolises : 

qiel est Ic caLdre politiLitic 'i niettre ellpiace ei 'ue de 

pr-orrvo\'cir, d'unle maniere SOLuten 
 .I'ultilisation des engrais
et 	des autres intranlts gr'icoiCs ?? ien Litie I It1ion secaracterise par uie graide di\'ersit,., is probhines de t'e-

Cette rencontre vise hirecueillir voF points de %'tieset recom
mandations stir cc quIe vons consi.'dreZ - voLts les dccideurs 
africains - ttant des contraintes nm.jenres an,diveioppCmeilit 

udusecteur Lies engrais dans vos pays respectifs. 

Nous esperons qu'it I'issue de cc siniiaire. ilscra possible 
de 	 dtgager. non seuleient ies tKIFes inportants potir 
chaque pays representte. nMais aussi et stirtotut des tl"ri~es 
caract re roionaitl, qui ponrront faire 'objiet ti'un effort d'ana
lyse approl'tondie. susceptible iedtbotcher stir des recoi
mandations Miles en Ilaii're tie polititiuc d'engrais 
chiimiqLies. Enfin. l'insitut International de Recherch,_ SLIr les 
politiqIes Aliinentaires FIEPRI et leCentre International 
pouir leDivehIppemenl des En.,ais (IFDC ,\friqtle) sonuli
gLelit titie cet effort de recherche era meiienicollaboration 
6troite avec les ilnstitutions nationales dans ICs pays 
concerns. 

Dmarche, Thines, Exposs 

Les participants prtseliteroi1t tl'abord letirs exposes. Des 
discussions de type informel seront ensuite engag6es vticen 
de faire ressortir Ies principaIx pobl ii ies tonuciiant liap1lipart 
Lies pays repr~sent&s cc seinina ire. 

Un expos introducitif. 12 exposes par pays et 5 exposes 
techniques seroit presetts et servironit Lie hase ptir les 
discIssions stir les divers probl&mes. idlentifis daiis le 
domaine de lipolitique Lies engrais. 

L 'cx po s,iitrodtic if t IleIocelitS de r,5" Prectniisi tiera 	 ilces 
pour ics travaux di seniinairc. taidis qte ics iresentatiois par 
pays exasinerot les prolIWiVes iiberents altsectetir des 

rais Les pr seitations par pays Lievro t ire descriptiies
certaine et 

aitotlr des points stivants : 

et clliities Lan1s u11 eilie Inestlre, devront s'oraniser 

(I) 	 Les problimes relatils iI'approvisionienent ei engrais 

iimportation. productioi distributioii, comnercialisatioin 
et politiques

(2) 	Les probhnies lits ithlidemalnde Lies enerails : e'letsties 
accords durtIItt agricole fixation iesl productivot 	 Prix.
 

S C IC -Se [IOLIC C lll-011 S~itacco~rds de Cr-&lits ,Lltilistio nlLies illtranitS1()~pelllltil-1liCOCiILX(~le 	 COMPlhd Ce-Ioopenieit agricole. aulxqteis cilIc se tiou\'e conl'rontSe, stinttars(nr 

de natuires similaires. Nouns PCIISIIl5 qtic cc cadre doit riser t 

I) ccoturager Il'utiIisatioi Lies engrais stir ies ctiiitircs 

v\'ivrieres et d'exportation :(2) rtduire litdivergence entre ies 
doses Li'engiliis recommandtes et celles effectivenincnt appli-
ttIt1es :(3) acc51rer lifertilisation des notivelles terres ;(4) 
pIoln-ovI'oir li iifinsion des en grais parini ICs petits agrictil-
teurs eidans les zones i flaihles ootentialit, :(5) ain51iorer les 
capaciiks techniques des agricttlicurs ;(6) augil. enter I'effica-
cit 0conoiite de I'titilisation des erai. 

II est inpo,'tant de souligiier queI'tiaboratioi de cc cadre 
exige. el premier liCi. tiie connaissance approfhmdie des 
variables techlitiIes. ectulloinititles. socioh0giques cl ilstitti-
tionrelles aftectant I'offre demande enrais. C'estet lIa en 
dans cette opti(itle LCiI'a t5 orgaiiis ICprtIsCnt slinaire. 

tair~eS 	 \.'III(engra'lis olTgliuuqueS, SelrTeCeICS, et Pesticides) 
s

garisation, reciierche agricicOle, distribution. corrmlercia
lisation l
Ct 'ixtitlLies prix Lies prOdulitS itlriCOleS. 

Les p'2iiRties gOtlverlnenileltales ConIcernai ces divers 
problmles devront Ire Illentionnees. Les exposds par pays 
devront ,Sgaleierit pr~senter Illistorique et les sciiimas d'tlti
lisation des engrais par cuhiure et par rtvion (si possible). 
Les iitq expos is techniques prescintes porteroiit IesSilr" 

thiies sui\'alts 

(I ) L'utilisation des engrais en Afritjute subsahariene :anla
lyse r igionale et r5t~lexions 

(2) 	l'utilisation des engrais en Asic :I'expurience du Bangla
desh eides 1itres pays asiaitiCIsC; 

(3) 	les aspects agronom iqties relatifs aI I'tltilisation ties 
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engrais ininiraux et organiques en Afriquesubsaharienne; 
(4) 	 la recherche micro socio-conomiquc sur ICs coa'traintes 

inh6rentes a I'tililisation des engrais en Afrique sub-
saharienne dais le contexte du diveloppcment de poli-
tiques ; 

(5) les stratigies el Ies politiqoes susceptibles d'ami6iorer l.t 
diffusion des informations sur les engrais dans la region 
sub saharienne. 

Les discussions dc groupe porteront stir les points sUivants 
(I) 	 Les problniies relatifs aux politiques d'approvisionne-

mieit en cgrais, avec tie r1exiOn sir 1a pri\'atisjrion do 
secteur des engrais (production. ii iportation. disthibution 
et coimercialisation) 

(2) 	 Ies problIsc lesC polit iques relat ifs ii Ia deniande en 
engrais : 

(3) 	les aspects de Ia coopratiotn r~gionalc entre les paysd'A friLLC SUbsidlarien nie. 	 "A 

Pays Sd~ectionn~s, Participants, Organisation
E Logistique 

Dooze pays d'Afriqoe subsaharienne, repr6sentant des 

niveaux diff6rents de d~veloppenent agricole, ont etc s6lec
tionn6s pour participer a cc s6minaire : le B6nin, la CCte 
d'lvoire, le Nig6ria. le Togo. pour I'Afriqoe de I'Ouest • le 
Caneroun et le Zaire pour I'Afrique centrale, le Zimbabwe, 
le Malawi et ha Zambie pour I'Afriiuc australe ct le Kenya 
pour l'Afrique de I'Est. Un participant par pays a &6iinvit. 

Lc s6miaire compte aussi troik, autres participants prove

nant de centres internationaux, directement concernes par le 
d6veloppement duI secteUr des engrais dans Ia r gion : I'lnsti
tult International d'AgricultIre Tropical (IITA). le Centre 
International IpOur I'Am,5ioration du Mafs et dU BI (CI NI-
MYT), and I'Institut International de Recherche stir les Col
tures des Zones Tropicales Semi-Arides (ICRISAT). 

c e om bre de participants, il Co nlViet d11'jOLter-le
repr~seintant du Gouvernlement togolais ct huit chlrchlleurs di 

Centre Inoternat ioinal poor lecD5'lpct,DVCv~ehlenM e veteItrainlpunrit des Enorai s
(IFDC) et de I'lnstittt International de Recherche sur les 
Politiqucs Alimentaires (IFPRI). organisaleUrs de cc s~mi

naire. 
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Part I
 

Fertilizer Policies in 

Selected Sub-Saharan Countries 



Fertilizer Policy in Benin 

Tetcvi R. Vinyor 

The bulk of agricultural output in Benin is produced by
smallholder farmers using simple tools, local crop
varieties, and traditional techniques. Fertilizers and other 
modern inputs are not recognized as essential in the 
agricuIhural productivity growth process. Given the 
centrality of fertilizer in this process, the Government of 
Benin decided to handle, through a parastatal (Soci6t6
Nationale pour la Promotion Agricole [SONAPRAJ), the 
procurement, distribution, and marketing -;fertilizer,
This government-controlled delivery system does not 
operate efficiently. Fertilizers often do not reach the farms 
when they are most nceded, and late applications result in 
a low level of response. 

Fertilizer use was formerly subsidized, but in 1982/83 
the government started to phase out the subsidies. The 
price of feftilizer was increased during the same year from 
25 FCFA per kg to 45 FCFA, representing an 80% in-
crease. In 1983/84, the nominal rate of subsidy was about 
47%. In 1987/88, fertilizers ceased to be subsidized and 
were taxed at the rate of 10%. Fertilizers are 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 agencies, including the World Bank, la 
Caisse Centrale de Coopdration Economique, Fonds 
Franqais d'Aide et de Cooperation, and the International 
Fund for Agricultural Development (IFAD). The bulk of 

these fertilizers is for export crops, mainly cotton. The dif
ference between the estimated fertilizer needs and the 
quantities provided by the above agencies is financed by 
SONAPRA with credit from the local banks. SONAPRA 
is plagued by financial difficulties for a variety 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, the estimated value added of the 
whole operation would be about 10% of the cost of raw 
materials, representing half of what the World Bank ac
cepts as the low limit. 

Research on fertilizers has been concentrated on 
export crops such as palm oil, groundnut, cotton, and 
tobacco. And among these crops, cotton has received the 
lion's share of resources allocated to research. This 
reflects the interest of French research centers that con
stitute the main research network operating in Benin. As a 
result of this deliberate policy, 88%-96% of fertilizer is 
used on cotton. Food crops have received little attention 
in this regard. The diffusion of fertilizers in the country 
remains limited. Fertilized area increased from 3.5% of 
the total cropped area in 1982,/83 to about 10% ir 
1986/87. 
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La Politique de 1'Engrais en R publique Populaire du Bnin
 

Tetevi R. Vinyor 

En 	RbptubliquelPpulaire du B.3nin. li qtusi-totalit6 de lhi 
production agricole esi assuI6e pilr les petits paysans dispo-
sant 	d'exploitation; aricolCs aIx superlicies linites (! .5) 
ha 	 it 2.50 ha pill- I'talille eti des nmovens de production 
ri 	 mellires : hone. coupe-coupe. hache. Sll" l pelan tech 
nitlue, lhiucailisat iOn inOOlist3 (ltilisation dti racletur) est 
1lr.s 	 limite Cl li cnltnr aieIlC est qiietiCle pCeu dveloppe 
dns tes provinces sepientrioatles, mais "Itine chelle encore 
rduilie. "l'i"'s 161. il est (1olC appauu LII'niie politiqtle l;Iidalnl a 
tine 	atieliaNtio c lhi prodlction doit tWlir compte Lii 
li\eaILt techniqne rctatielCni has Ie I'aelicnltenr bniiiois ei 
meitre en oen\le, ei premier Iieu . dc, mesnics si uples, pel 
contenses c! efficaces. Parini ces n-,stie.. 'tltisilon des 
engrais et ties pesticides est coisidcrce Couline une praiiqne 
capitale pour I'allioraitie;i ie lia 0loI'ucti\'it. Sins atilimen-
lation tie li taille de I'cxptoitaiion. Colcernani les engrais ell 
pIricitier,les I loliiS s hiiiiscs o11t Mis ell appticilon till 
certain non1bre de reiSlleS. dsc tl aiiitdirclciemeni des obJec-
tifIs de li politique agricoe adoptide. 

Queiques Objectifs de la Politique Agricole en 
Ripublique Populaire du B6nin 

NolS citerons ici. les objectiits qui ustifieni ll mise ei 

oeuvre d'mie politique d'tilisation des tacteurs ie production 

qic sont les engrais ei tes pesticides. 

(I) L'obecti prioritaire est dasstirer I'autosl~isane all-

mentaire, el rsOtJvaint qianIitivenieni et qualitative-
ien, le probllle tie I'alimeiiiaItion tie oMie lhipOpulatiOli 
h6ninoise. Ainsi. dans les prouraniules de ddvetoppL-
men. ht prioriit esi dO nne aI x ciiLtinres vivrires. en 
particulier les ci&les. les inhercules ci les 1t.!llleineiscs. 

(2) 	Ravitailler ei nmatires prelmilces les inIstries de trlans
tormalion : il s'agii ei ,tail de promoivoir li production 
des cuIliires iiidustrielles ct les industries tie iral'sorma-
dl uli utilisent Its matie'res prlnic res a'ricoles. 
L'objectif tend tgalemeiit i I' itilisatiOl i pIcie capacit3, 
des indtustries alimentaires qui piodtlseni ties bieis de 
con soiiimiltiO puir iiarc h local ci poIr I'cxp l'tatio1 	 . 

(3) 	Susciter. par I'accroissement de lit demande ei biens 
d'&Iqipement et atires hicicnrs tie production . le dl-ve-
loppement des inIusiries i1canitltles et cti miqtUes. Ici. 
i'agriculture dolt hre dem ,idetir de hiens d'tIquipelient 
et sirtoIt Ie facicurs de prodiction , prdtlits par I'i idus-
tric localc ;noLIs mentionlieri'ns en pailliculier. les engrais 
et les pesticides. 

(4) 	 ConstitUe- dLes rSserves alinientaires ei \'ic tic flaire lace 
efficacement aux p&iodes de soudure et IX annt s de 
niatvaise prodtictioii. Ainsi. I, stCirilt altimentaire vient 

se placer apr2s l'aItostiffisaIce alimentaire Ct reste Lin 
objectil primordial. 

(5) 	 Dgager des surplus pour I'Cxpor'tation en Nue d'acctmn
ler des devises pour I'acquisition de biens d'&Iluipemenl. 
Dan s lia for' lliation de l politique agricole, 'exportalion 
des prodUiis aericoles inI1"esse anssi bien les cnltnrCs 
iLdUStl'ielles 1l'aditionlelles., tie les clltntlleS vivri&es. Ell 

ffel, hi pOsition pariicnlire di LBnin. "Ico1ti dn grand 
Voisin (lilieSi le Nig~ria et an Sid ies pays enclavs 
commie le Niger e le Burkina F:iso. fail tite. por tes 

paysans imliois. les culIi'S \ ivricres colSientittell e
ment dLes cntIrs de renle, ell pai'ticntlier Ics c&Lales et 
Ies tuel'cules aisanit I'objet de iraI;ii,:ions iliprt:itlles 
alux iLiarchtis flonialiers. 

(6) 	 Constituer tin thatche d'envergtre pour les produiis
 
industriels, alineniaircs et naIiilftcitir s,. 'Ktce it I'aiu
lioration dI ilivea Ie vie et (iLIreveiuti es agrictllteiurS. 
Cet ob jectif ipll pt Ilie t existencc d'ine pl'oduc titll colII
mercialisahle, donc ei cc qui ,oncerne tes cLIiltires 
vivri rses tine production sti p.rCtit ic l Il co mat ion.ci soil)i 
DL plus. Icdveloppemcit ies transactious colmnmerciales 
doil permettre d'obienir des dTIOuchis pour les 
excidcits.
 

17) LUter contre li cutiture itin&ante afi d'i*viter li destruc
tion de 'envirolnent, eflt 'VoiisJ:ln li ciitule intensive
 
el Ia s&lentarisation des al'icutiCurs. VoilLiltin c1ilellt
 
'ondalnental tie lit politique ies erltrais, car li mise ei 

Oevtire de ct oh.jectil est trLs itlroitement li.e I li 
resiauration ei alnmaintien de li fertilit du sol. 

T"Ius ces objectils dOi\Ct coiCOtlrir aiI'alilemlation de li 
production agriciole, aLIssi biell p)tilr ICs ciIiiicrs vivrires que 
pour ICs culttires induisirielles. 

Comment la Ralisation de ces Objectif's Peut-

Elie Conduire a La Formulation Et A La Mise
 

En Oeuvre D'Une Politique Rationnelle
 
l)'Utilisation Des Engrais 

Pour ohi0ii1r I'aulg iiientation de tla produIciioln vise par ces 
objectil's, iI imporle tie concevoir des lctionIs qLli prenlellci 
compte certains I~kments objectiifs de I'agriculiture b6ninoise. 
Quels sontl ces t31I6iieis ? 

La 	Taille des Exploitations Agricoles 
Lit taille rt~dtlie des exploitations agricoles esi due Li li 

pression dmographiILue en zone rurale dans le Stid dii pays. 
ct ai iiii.tlttie de main d'oeuvre acricolc dais le Nord. 
Ainsi, lit pression d6niographique dans le Slid a conduit LILill 
morcellelent de I'exploitvtion agricole, rendaiit pratiquenlent 
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impossible Line augmentation de superticie, mnle a niveau lisation des produits agricoles, pour offrir au monde paysan
des families disposant de limain d'oeuvre. des produits niianufcltirSs et des produits de consommation 
Par contre, dans leNord ol lhidisponibilit, de literre n'est de toutes sortes. Cependant, elles ne se pr'occupent gtl1re de 
pas ti ftleur limilant. I'insuffisance de limain d*oetivre mettre I lhidisposition des agricutlleirs, en periode tie culture. 
agricole rend difficile l'extension des superficies, sauf Lans les 'acteurs tie productioll tont Hs on1t hesoin. 
les cas d'utilisation de Ila L'Etat a done pris elima in icuiture attele. la t tiC Stion de I'approy'isionne

mient du monde iurat el iii't raints agricoles. L'approvisioline-
Le Niveau Technique des Agriculteurs meni en assur niveaa par Societeengrais est a.ttM central i 


L'agricluiIre bninoise est encore dominiine par les petits Nationale pour lhiPronotion Agricole 
 (SONAPRA). Elie 
p.iysans aux noyens techniques rudinientaires. L.a pIlapart des centralise les besoins, lance les appels d'oftres, proc'de aux 
agricIIteulrs tlravaillent encore i lIamain. avec des lilis d1poauillemeltS et ai x adjudications. passe les coimlandes, 
traditionnels comine .ahone. lec wpe-COlipe a iicheNi.Nlme asIsuren les paiements, rceptionne les prod its et approiVi

rtiols, o6 I',Imlille 

valides, ces ilstrullllents Sotll n, DER) vue de an nivCau ties pa\'sans.
 

iMIs IkS hi compte eakiCOUlp Liebras sionne les organlsnies reionalx de t.veloppeienlt (CAR.
peu propices accroissemelt en itl distribtiot 


tie I'exploitation. Dans le prOcessus devant ahoatir "a li
ivraison ties ellgrais 
II est LoiiC clair que lhimise en oeuvre ties objeclis. concoa- au1ix paVsans, liquestion fuitldaini,ale reste hi diispoiihilit 
['anta Lile tigiiielta.ioni tie li prdLtioCtini agrlicoie, doil des prodtilits thins les \ilages Ill moment oil Ies ai1ricullellrs 
dtehochCr necessairelieit sur Iallmenalion de liprouttlcti- en out hesoin, c'est-i-dtiic all nlois tie mas. pour les semis de 
Vit. DanS ties contiit ions &col( ne s iinm I'liilisalion zone menidion alie tILL ioisUeq les. ct&n ales dans lI pays. et Al tie mai 
de I'engrais estill factelr ptl\aint tille poIr es i1s tie seplentrionaie. Cepenassurer lllliOratj-lio11 iees cutiiiies liZoniC 
sensibl, tie cette plodtldi\it. En o trtC. I'lilisation ralio - dtnl, ellPratitilie, les cultures inLLIstrielles rece\ant l plus 
hielie ties ent'rais pelt permettre tie mettre fin i1lipritique tie grande partie tie la fuiMie, leIiOiS tie JuillesI ctiiisiir 
li ciiltire ilintll'ranle coitribualit lahI tlieratitoi tie coime hit iiite ti;aplroisionmiiiieiient.p&iode 
I'etivironnement. Cependant, tilautre facteur vient interh'rer sur ces dates. 

En eflet. en \Ue de re&illire les cotls tie distributi on ties 
La Formulation De La Polifiqne De [L'Engrais engrais, l'i&taIl consisterait a profiter des retours 'I vide ties 

Par Les Autoritt~s Beninoises cininls cllargls tie iaNasser tiMns les villages, les piotdulits 
agricoles comlnercialiss pariles orgailismes d'Elal. II s'agit 

La politique de I'enerais a lt,formaue tie hi mani&re du cotol, de I'arachide, des ' tie pahie,i dLI karit&. Or.7ines 

sliV'ante, pubiSe tiuns Ies tlnICieilts ofliciels , sOiLs li les opSratiolis d'aclhal de ces produils, tnlarranlt illpilis tard 
di.nomialioli :"clinmisatiaa". en janvier, I'ltilisation des mo\'ens tie tiralsport correspoli-

La sa.i tve-a.iee I'enctluragemei tie I'efla''rt tilpaysail daitn. nL'cessitent q tie les in triltS acricoIies, tiont les enrais eii 
passe par I'utilisation raiionnelle ties enlirais eides pesticides. parliculier, soienlt disponibles ai plus tard elljanvier ali 
Pour cette raison, ilfa lit veiller a Lii approv ision iielieilt ni'yeah des orga iiisnlcs regiIm aux tie tkv-eloppemenlt : les 
reetilier tIL montde rural elltiliali!it e etqial itt5 de ces tIeax CARDER. 

tleuars . Une rae illeur scuirit d ils I'approwisi nCieemei reprsent6Cette exigence. relltai t tie ithe thoriqtle, eslt 
dit tre IaSSli'e pr lia hi'bricationi sur place ties prodtlits, en par le calendrier d'approvisionilemet sUiivail: 
telimpS opprtu et "Il conpositioll \OIIie. 11Iest ei cOnIse
tuiience urenCt, tie tout nlettre en oeutvre pour le thiiiarrae AVRIL Expression des besoins par les paysans aI 
effectif', -i GODOM EY.province tie I'Atautititue, tie I*'tli t niveaii des CARDER pour li camiipanlie 
tie reforiiulatii d'erlgrais ttie liCalistrtction tie I'iuiit6 de siivante. 
reformulation ie pesticide. MAI Iransmission des besoins piar les CARDER a 

Dans cette l'orhllition, apparaissent certains 6l leiitS lhiSONAPRA, tenant cOmpte ties stocks 
esseniiels de lipolitique tie I'engrais' I'approvisionneiliel i pnevisiwls de hi campagie en cors.
 
lan ti tt saLffisante, adtIlaate lIaproduc ion sZ7
It ualiIt 

place, lidistribution ei telnps VOuilI. JUIN PrSparation des cahiers d'appel ti'offres par 
liSONAPRA. 

Les Actions Menes Dans Le Cadre De La JUILLET: Approbation des caliers d'appels di'offres par
Politique De L'Engrais En Ripublique les at1ltorits el lancement de I'appel t'offres. 

Populaire Du Btnin OCTOBRE :Dipouilleiiient, ad.jUdication. 

NOVEMBRE: Coniniande - Dtlai de livraison :91 JoIIrs.L'approiisionnenent 
L'Utilisation de I'engrais par lepaysai est conditionmie par JANVIER : R ceptionI au Port tie COTONOU. 

liadispoiibilite dii produit. D'Lmie faqom gSn6.ale. ',es struc- FEVRIER A AVRIL :Mise eiplace. 
tures priwies traditionnel,-s di secteur tertiaire sont pr6sen- Dans ia pilipart ties cas. les engrais ne sont dubatltm1s an port 
ties ei zone rural," stIto: I au moment de licommercia- de COTONOU tIt'aux mois de nars oti avril. 
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La Distribution 
La politique Lie distribution mise ellOCivre tiCt largeiielliit 

coipte ieIa sittuation objective dies paysans. se trou\'ant dans 
Iinposs ibilit tie parco ri r Lielong nes distaniIces par 1Ianquc 
de Imovens ietransport pOLlr s' appr),\ s;0nilIr en intralts 
ag'icoles. Elicoiistince, legtuerieii it a assig!n aLi 
CARDER. hII Mission Lienlettre en les ieplace Llctetrs 
production jusqn'au ni\'eau du vlliace. l'Cnerais li\r. I cC 
niViea ii est stocWk par Ies gronupe lients ViiihageO on pi IcsOis 
respozisables Lie licoIICctiviti \ilhacCOise. dls des abris. 
sous lIarespons:ihlilit tLies agents ' ncadiciiielcit. CUoiinle 
prMcdeinlelnt tlientionnO. i des priduits estI'aclien ticnit 
aSSLre antant ILie possible par les camions venliant rainasser 

les prodlits aricoles Ciiiiiiercialiss aI ni au dLIvillage. La 
distrihtitOi anX piVSalS Cst i It lit periodepenLlat 
LI'epandage. 

La Qualit6 des Engrais 
Lpexpoii ce aICCLI1iieC Llialnen, enhdaulirs i 

pOlitiLLie Liapprovisiolinelllnt it.a11110a Iien ies tOritt S heiii-
noises accorder atteintioi partilire .Ilt Luali t desC Li1iie 
engrais livlds et I prendre certaines prcauti ls pour garaiitir 
cette tlialite. 

El liet lans le pass. liasocitl charete dassIIier les 
CoiiiiiaiIldes el hi rception LiCs engrais :aCOiiiii LIiILICs 
difficnIttLs aVCc Ies OL'lliisseLIrs 
- Livraison Lieproduits ii'aant pitliComlposition dCllali-

de notillient PoLIr I'engrai!, NPKSB doiit certains 010-
ments. en pirt iculicr lepilosphtre et lepotassini. soint 
SOils-doses. 

- Livraison Lie prOLiLlits relevait certailns dflaits Will-
paraissant LILtII I'utilisatioln. Par exenlple. ilV CItlitle 
livraisIII Li'lierais Crailes iisthICs, 

Dans liplpartLiec ts.esas.e s LIe'aMis lie stilt ddIcels LIlU'aec 
lapparition Lie ce'ililles aina lies ai li'Cau d s cultris 

dveloppecent vgtatif inpti tanti a itrilielit Lie hi Ili'ai-
soin e de tListliiihre dl\+-lSppenlentcas ies Ciiiposa.iits. 

iinufisant cii cas Linistiluhilite iie I erais. 

Faie a cc, ihieioiuc,.certaiiies prCcaItitiis iont prises:et 
(1 Approvisitnieient Liret auprc's ies lahrpiciits Lbengrais 

da( s n i iesmereLi ptissible, 
(2) 	 llgag,enilit Liii faricant aitlivrer les Piiits h'stli'il 

Sagcit diLiC societe dtlnliiierciaIC. 
(3)Analyse 	contradictoire effectte pariiii hltiratoire ind-

PCildant dI lournisseur. 
Ainsi, depuis iLeiClies ailnnes, hi tLiIalit LieeseliS 

saiivciiardiee. grace -.i ces ilesuiles. . ndes 
DepUis Lnian, pour pallier aULIX labricants pirchangelients de 
les societs conilnlerciales iui, api-s av'oir stiilinissiolinl a III) 
certain prix, partent I Iaiecleche de stocks en liquidation "I 
des prix netteilent inlrieLrS. ilest exig tile catLltiou stOlidairC 
entre le commer\ant et lef.ibricalit. 

La Politique de Prix 

Subvention. Pendant pLsieurs annes, legouIvernement 
bininois a pratiqui une politique de subvention systmati(tlie 

de I'engrais, afil d i*ic iter ICS paysans itI*utilisation ieCe 
produit. 

JnstUI 'J I caIIIpagne It9,',I - I982. I i'elnais etait eiinI ii 25 
FCFA le kilograinle. qieI qie soil son prix de i'eviClit. cC q 
ciitrainait Lill iestlbxIent i.nparfois suiperieuir 75 ;.tanX 

La campagne I982-I 983 ati.einarq ULLic an iileitatitili LIL 
priX tli est passe :145 FCFA lekilograinine. 

A partir de cettc ann&. lit Banque Mondiale qni. daiis le 
cadre dI finalceinCelit des prOiets de deloppeinent rialI 
illtgr, accordlit des crd&its pOur I'acqtlisitiiI des intraits 
agricoles (cing rais et pesticides). a Iiis elicanse hi politiLILie Lie 
suih\ention. 

D 	 s Iors. ila ete Licili Lc rtlire proiressi\enent Ic tans 

Lie sUbventioin ponr abouti illii prix Lie vente Lie I'engrais ant 
paysaIi corrs pOila.lit i 0ti1nprix Lie ieit I O1rd chiianiiip. 

Le tablean I indilque I'\ 1hltion Lies prix et Lill tLIn de 
suhvention. 

Tableau I. Evolution des Prix des Engrais en FCFA/KG et du 
Taux de Subvention pour les Campagnes de 1981 a 
1988 

80- 91- 82- 83- 84- 85- 86- 87-
Ann6es 81 82 83 84 85 86 87 88 
Prix de revient - - - 1,3 I11 139 127 91 
Prix de cession 25 25 45 60 6(0 90 90 100 
Taux de cession 

len pourcentigesl - - - 60 50 40 30 0 

Prix de Revient. DepUis toLijOLIrs, I'Ln des SOLiCis Lies atito
rits binioises itt ld'LIacu(LIrir Lies engrais Lie bonne Ltialite 
l IL Prix ICpluS &con0nlique. 

DeLIx disptsitions pcriiiettCiitLie rtllil'e Ic prix Lies Cnerais 
I) lIaciliisitiiOi par hi procdure L'appels d'otffres e lie 

periiet aLiilt LiLijugeilent des1nelit Lii d ptuillen Clt 
til'res ie choisir leinleiller hin6me lnualite-prix. pelt
tat! d'oLbteilir Lniproduit de honne ililalite an priN leplus 
in ttressaillt. 

2 	 lirltduIctiOi Lies frais d'approcie. el ins pluarticlirenient 
des Ira is Lie Listri bLition et Lie ise en place :leprincipe 
reteniu est d'employcr le retoiir a Vide des caunions 
aI'TCct6S. it lIaC01l1 merC iaIisatitin Lies prOdlLuits agricoles. 
pour liamise ei place Lies etgrais iStLiLi'.uI niveau (LIi 
villae. NolS iVOilS signal Lille cette disposition collit 

iis caisC d harnCllt tandif 

engrais an port Lie COTONOU. Mais. dLiis lizone
sptentrionale. tin Ic rallassage di cotoil el Li I*araciide 
se ptiiirsnit ILiLiLaniis de in. lI iise en teLiiv Lie I 
disposition est possible pour heaiicLIOp de villages. 

La 	Politique de Credit 

Une aitre disposition prise par les auItorit~is bkninoises pour 
favoriser I'Litilisation des engrais par les paysans. est Ia vente 
,Icrdit. 

Les engrais stint livr6s itcredit aux paysans auImoment de 
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l'utilisation. Le remboursenient intervient au moment Liela 
commercialisation des produits agricoles. 

En prati04LIe, al moment lie li liv raison ieI'engrais. Ln bon 
d'achat est ddliv\'r&a Ipaysal par I'ilt ldant ou 'ecCadreu 
portant hitquantit6 liivrc, IC prix ULnitaire et lecoot total. 
Lorsqn'intervient. ithi fin de hlicampagne agricoe. ia\ente 
des produits aericoIcs aux ori'anisnes officicls de connilercia-

lisation. la valeur de l'nzgrais livrdi
esl ddduite de celle dcs 
produits vendus avant Ie paicient ,II'aerictdltcur. 
Une question sc pose alors : conincut hi SONAPRA 

financC-t-elle I'acquisition dcs cngrais ? 

DCtIx modes di lantiCc iiicllent :intcrvienlin 
I ) u1C partic tics en'rais Cst t1i1ancLc pillICS hailiCUis (Le
 

tond s : BanqutiC MIoidialc. CaissC Ceitrtalc tic Cop3ra-

tion EcononiiLie. Fond.s Franfais d'Aidc ct dc Coopra-

tion. Fonds International pour lc Dvcloppcnient 

Agricolc, Fonds tie I'OPEP etc... If s'agit des ttuatitit6S 
tl'engrais prN'ucs datns I d prOjets titianc6s pirr c 
ces 	 O1di'anisnles. Cc inalcLC[it intrcssc ICs tluantit6s 
additionncllcs d'engrais. c'est-,i-dire. ICSi-pIlts d i'eii'ais 
con stliinIt5 chlatltj le r'apport -iI 'ail n5e pr'c6-li e par 
dente. Tt-s soU\vent. ils l'iHtliillcurs d'cilrais tIcstii16s 
aux cltures indLItstriclics. 

(2) 	La ditfo-rcce cnt'c ICS hCsoins totax,\ e les luaI'titts 
finaiic&cs par Ics hailleuirs dc '.tiLs, cst paye par lIa 
SONAPRA, stir" Lillcr~dit ti Callpaginc. acCordt.e par It.e 
cni soriLi 0 ties halotntLes nationales. 

En pralitltiC. I:ai0talito ties cnIl'riiCiionilaid3s est pa v.\c 
par crddit hancaire :Is hailIcurs de feOnds ticeretloLtdrsan ia 
SONAPRA L'p1 retcelpioni des prodLits .stir pre scItation 
des deoandes tie reihourseicnt, accoiiipant ecs ties pieces 
jtstificatiVcs. 

Une aitre tLILiSilin ttii sc PSe alors est tic savoir tILiel cst Ic
 
taUilX tiLcrdit conseoti pilrIcs haitltleS :letiaiX tieCc crdit 

est-iI repcrcLite SLir le prix tIct revicnit, dtonc SLi Its rcvneliLs di 

paysan '? 


Le cr6dit de campagne desfin6 hI Facquisition des intrants 
agricoles est consenti par Ies banques I.li SONAPRA au taux 
normal, actuellenient de 13 / . Cependant, les frais financiers 
r6percut6s sur leprix de revient des engrais varient d'une 
ann6e itI'autre en pourcentage, et dependent de la proportion 
des engrais rembours6e par les bailleurs de fonds. Ce ren-
boursernent intervient en g6n6ral trois h quatre inois aprns le 
ddnouenient des credits documentaires ce qui correspond au 
maximum i 6 mois de credit bancaire. La part de financement 
pay6e par la SONAPRA n'est remboursde aux banques 
qu'apr~s paiement par les paysans de lIavaleur des engrais 
livrds, ce qui correspond 12 i 14 mois de cridit, mais, 
lorsque des disponibilit6s financiores existent, iSONAPRA 
accorde un croidit avant le remboursement par les paysans, 
afin de limiter les frais financiers. 

Le tablcau 2 inditilie Ics prix tic re\viCdlt depLiis hi calipagic 
1983-1984 ct il permct tic prcndre conscicncc de I'inportancc 
des frai: financiers. 

Pour les deux dcrniores annies, l'importance des frais 
financiers s'explique par lircductioti sensible des quiantit6s 
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Tableau 2. Prix de Revient des Engrais en FCFA/KG Pour le's 
Campagnes de 1984 a 1988 

8 6.7 
Annes 8-84 84-85 85-86 86-87 87-88 
Valeur moyenne en FCFA 91,26 91,41 113,58 91,31 62,67 
Frais de transit 5,84 5,02 5.70 9,99 6,52 
Frais de transport 5,06 5,14 10,57 7,47 7,05 
Frais financiers 4,13 2,72 2,04 11,29 7,52 
Frais d'approche 7,00 7,00 7,00 7,00 7,00 
Prix de revient 113 111 139 127 91 

additionnellcs finances par les bailIcLrtirS cI parlcsde fond s 
ditfficult6s tinanci&res i liSONAPRA, cltraihant Ul allon
genlent de Ia utIr6ciucredit hancaire. 

LaI Politique de Production 
Dt s 1976. iais le cadre tieI'61aboration dotPrc iicr Plan 

Triennal d'Etat ct ei raisoni tics objectil's d'aLtosuffisancc 
alimeiitait-c tilti ieiin u eCiitation notable tieiiplitLi(aiI alte la 
production aricole. ICs aitorit6s o6ninioiscs aVaicnt dcid6 de 
U&nZraliser I'tilisationi tcs cnerais sur les cultures vivritres, 
ell particilier sor ICs cercaics ct ICs tIihtcrIIles, en vUc 

d 'anltoIiotc r Ia prOdutivit. 
II avail deont etc pdreVo tILiad icrlie dL plat, cil1979, lIa 

coisonmtiltlio n aiiicie d'cIlrais scrait la siiivante 
- Mais 42.185 totics 
- Manioc 27.265 tonnes 
- Haricot 3. 140 tonlnes 
- Coton 9. 168 toilnes 
TOTAL 82.208 Toinnes 

Ces 	pro\visions trs optimistes de conlsotiiliiation d'etgrais 
otaientt , I'originie tieI'6tude. ds 1977, d 'un projet d'installa
tion 	d'unc uiiit de rctoruniulation d'cngrais. du type 'hulk 
hlcnliuit"'. La capaci3 iioyenic pltvic otiil titc 90.t)00 
tinnes avcc hi possibilite de prodtirc 16t).000 tonnies ell 
toticiioninat I Liii rytluie cotiiti avcc trois tluipcs de travail 
suivant lidemande extoricUrc. 

L'installation de ccilc tilite a CoiintLI tuieltlIicS dit'ficilt6s et 
s'cst teroinc cii 1983. 

L'objectif pourst.iVi &ait tie ticx ordics: 
(I)potuvoir fortLiler ,ihi deniand, des types d'cngrais 

correspondant ."ichaque type dc culture et aIchaIie zone
 
ecologitluC. 

(2) 	 tttrc I'engrais I hi dispositioii ics paysanis cii tenips 
VoltnI progranmncr hi foriitulation stir Lilleporiode conve
nable afin d'optinlisCr I'Lutilisation des iioycns de tranis
port, lors de hi iiise ei place dcs prodnits au1niveaui ties 
villages. 

MalhCurCLusement justiLi'i cC joUr. I'unsiiic 1'a jainlais 6i 
productive eniraison dI IIIainttLic de fontis de rotdlenient. En 
ralit6, les bailleurs dc fIods. estiniant tLile Ic prix de revient 
de hitformulation risquait d 'tre plus 6c06 fle le coitl 
d'actluisition direct, i'ont jatnais accept6 tJuc les fonds mis at 



la 	disposition du Binin pour I'acquisition d'engrais. soient 
aftect6s ai Ionctionnement de 1l'tit de reformulatio,1. 

La Recherche 
Elle dolt permettre de r6pondre aux questions pr6alables i 

toute utilisation d'engrais : 
- Quelle est li formule d'engrais qui correspond aichaque 

type de culture dans une zone 6cologique donn6e ? 
- Quelle quantit6 d'engrais utiliser pour maintenir le 

niveau de fertilite du sol ? 
- Comment utiliser l'engrtis pour assurer le maximum 

d'efficacit6 : p6riodes d'6pandage, fractionnement, 
etc...? 

En 	Rdpublique Populaire du Biinin, la recherche agrono-
mique initi6e tr~s souvent par les instituts franiais de recher-
che, et financde la plupart du temps par les bailleurs de fonds, 
ne 	 s'est prdoccupde d'6tablir des formules complktes 
d'engrais que pour les cultures d'exportation : palmier ,thuile, 
arachide, coton, tanac. 

La recherche sur le coton est plus particulitrement minu-
tieuse ou jusqu'ici, l'lnstitut de Recherche stir le coton et lht 
fibre, pr6cise, chaque annie, li composition de I'engrais ai 
utiliser pour cette culture. Ce sont ces prescriptions qui 
guident la SONAPRA dans les commandes d'engrais. Les 
recherches ont ainsi mis en 6vidence, des carences en souIffre 
ct 	en bore pour certaines rgions, ce qui justifie lia formule 
actuellement utilise sur le coton : NPKSB : 25-25-15-5-1. 

Parmi les cultures vivribres, seule le maYs fait l'objet 
d'indications d'ailleurs imprcises concernant l'utilisation de 
sulfate d'ammoniaque ou d'ure, a ure dose variant entre 50 
et 	100 kgs l'hectare. Les autres cultures vivribres ne b6n,fi-
cient d'aucune attention particulire. 1est simplement recom-
niand6 de les semer, en particulier pour le maYs et le sorgho, 
derriere un coton qui a reu de I'engrais, afin de profiter de 
I'arribre effet de li fumure. 

Au B6nin, cette situation est essentiellenient due au Btnin, 
au manque de ressources financi;res pour financer la recher-
che. Les seuls financements affectds it la recherche sont 
fournis par les bailleurs de fonds qui ne s'inttressent qu'aux 
cultures d'exportation. Actuellement seule li recherche sur le 
coton reqoit encore des financements ext6rieurs irnportants de 
la part de la Banque Mondiale et du Gouvernement franqais. 

Les R~sultats Obtenus 
Quelles sont les consdquences de toutes ces mesures sur ]a 

consommation d'engrais en Rgpublique Populaire du Binin ? 
(Cf. tableau 3) 

On constate une augmentation des quantitgs d'engrais 
d'une annge itI'autre et ce phrinmbne est essentiellement dO it 
l'essor du coton qui a connu un succ~s renarquable depuis 
1982. 

Nganmoins, les superficies fumnes restent faibles par rap-
port aux superficies totales. En 1986, oi l'utilisation des 
engrais a 6t6 la plus importante, les superficies fumnes 
estim6es atteignaient A peine tO % des superficies totales 
semes. 

Les Insuffisances Et Les Contraintes 

La mise en oeuvre correcte de la politique des engrais, telle 
qu'elle est d6finie par les pouvoirs publics, se heurte A un 
certain nombre de difficultts. Nous sommes forces de consta
ter qu'entre les objectils affirni6s de la politique des engrais. 
les moyens et les dispositions rais en oeuvre, il y a une 
contradiction flagrante. 

Limitation de I'Utilisation d'Engrais aux Seules Cultures 
Industrielles 

En pratique, pour certaines raisons qui seront 6voqu6es 
plus loin, seules les cultures industrielles ou cultures d'expor
tation sont fumnes par les paysans : coton, arachide, tabac, 
palmier it huile, pourtant, li culture du coton absorbe actuel
lement la quasi- totatlitt. des commandes d'engrais, conme le 
d6montre le tableau 4. 

On 	s'apertoit qtue le bin6me NPK + urde, form6 par les 
engrais destin6s au coton absorbe 88 ,i96 '7 scion les ann6es, 
des conmmandes d'engrais. Quand on sail que le supertriple et 
le sulfate d'ammoniaque sont destin6s en priorit ail'arachide 
dans lt Province de I'Atacora, on en dgduit que les cultures 
vivribres ne reqoivent pratiquement pas d'engrais. Plusieurs 
61n6ments expliquent cette situation : 

a) 	Les structures de vulgarisation, chargces de susciter les 
demandes d'engrais et d'assurer lIt rgpartition des pro
duits sur le terrain, ne s'intressent qu'au engrais des
tines aux cultures de rente, faisant l'objet d'une 
commercialisation par les structures d'Etat. La facilit6 
de rentabilisation des frais des intrants, lors de la vente 
des produits agricoles, est l'une des raisons majeures. 
En effet, il faut reconnaitre que le paysan est parfaite
ment favorable it I'utilisation de l'engrais stir li plupart 
de ses cultures, car il connait l'effet sur le rendement. 
Cela explique quelques cas de dgtournenients des 
engrais, destin6s aux cultures industrielles sur les 
c6rgales. 

b) 	 D'une manire gen6rale, li recherche sur les cultures 
vivrires est nglig6e ,t cause de l'insuffisance du 
financement intgrieur et de l'inexistence d'aide ext6
rieure. Ainsi, bien que les paysan, connaissent I'effet 
nettement positif de l'et;grais sur les c6rgales, les 
recommandations des services de vulgarisation ,; limi
tent it t'emploi de 50 ai 100 kgs d'ur6e ou de sulfate 
d'ammoniaque sur le maYs ou le sorgho. Le plus simple 
reste la recomniandation faite aux paysans de semer le 
ma's ou le sorgho derriere un coton fumd, pour profiter 
de I'arrire effet de l'engrais. 

c) 	Les bailleurs de fonds ne prennent en compte, pour le 
financement des projets agricoles, que des quantit6s 
additionnelles d'engrais destinies aux cultures 
d'exportation. 

d) 	 Les contraintes du calendrier ne facilitent pas t'expres
sion des besoins en engrais par les paysans. En effet, li 
procddure d'acquisition par appels d'offres exige 
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Tableau 3. Quantit~s D'Engrais Consommes (en Tonnes) et Superficies Cultiv~es (en Hectares) Pour 

les Campagnes d? 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 futures 32.205 49.480 81.035 100.085 110.535 107.050 -
Superficies totales 

cultivdes 911.186 963.006 1.022.933 1.101.035 1.109.307 -

pourcentage de 
superficies funtues 3,53 5,14 7,92 9,99 9,95 

Superficies fumes 
pour le coton 26.926 39.673 56.511 83.217 102.708 - -

Tableau 4. 	 Rpartition des Engrais CommandOs depuis la Campagne 1982-1983 
(en tonnes pour chaque catdgorie) 

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 3.120 

Total 1 	 5.817 8.941 15.213 16.825 19.817 18.850 14.361 

T.S. pho..ihate 	 375 676 392 1.450 1.244 960 524 
Sulfate d'ammoniaque 150 194 72 82 35 0 0 
Phosphate d'animoniaque 0 22 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 	 624 955 994 3.192 2.290 2.560 606 

Total I + 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 

l'application rigoureuse d'un calendrier permettant Compte tenu du fait que la r6cup6ration du cr6dit de 
l'arrivde des engrais en janvier ou en ffvrier, pour que la campagne est life A la commercialisation des produits 
mise en place soit termin6e avant le d6but de la saison agricoles, il a 6 retenu que les ventes d'engrais pour 
des pluies 	: au mois de mars au Sud et au mois de mai les cultures vivribres, en particulier les c6rale,,, doivent 
au Nord. Le personnel d'encadrement est donc amen6 i se faire au comptant pour 6viter les impay6s, de plus 
demander aux paysans, ds le mois de mars ou avril, que le ma'fs et le sorgho sont vendus par des circuits 
leurs besoins en engrais pour l'annfe suivante. Or au traditionnels. 
mois de mars ou avril, l'engrais de I'ann6e en cours Cette d6cision de vente au. comptant des engrais destin6s 
n'est pas encore utilis6 et certains paysans tie l'ont aux cultures vivrires, revient purement et simplement 
meme pas encore requ ;d'obj Ia difficult6 d'appr6cier les nier la nfcessit6 d'utilisation des intrants agricoles sur ces 
stocks pr6visionnels de fin de campagne. La cons6- cultures. En effet, la p6riode de livraison des facteurs de 
quence est l'existence d'importants reports de stocks production, correspond toujours ii la p6riode de soudure, ob 
d'une ann6e A l'autre, avec tous les problmes de les disponibilit6s financibres des paysans sont quasi
stockage que cela comporte, de d6tfrioration et de inexistantes. Comment, ds lors, espfrer qu'ils puissent 
pertes. Le financetnent de ces stocks n~cessite parfois acheter au comptant de l'engrais dans une situation aussi 
des fonds importants. difficile. 

e) La limitation du credit de campagne aux seuls intrants f) La commercialisation des produits agricoles 
destinds aux cultures d'exportation, ne favorise pas Comme mentionnd ci-dessus, le mode de commerciali
l'utilisation des engrais sur les cultures vivrires. sation des produits vivriers constitue un frein l'exten
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sion du cr6dit agricole pour les intrants destin~s aux 
cultures vivrires. En effet, les produits d'exportati~n 
sont commercialis6s par ]a SONAPRA, qui utilise les 
dispositifs des CARDER pour proc6der i leur collecte. 
Au niveat, de chaque march6, le paysan touchera des 
produits livr6s, moins Ia valeur des engrais et autres 
intrants achet6;. 
Malgr6 l'existence de l'Office National des Cr6ales, la 
commercialisation des produits vivriers ne fait l'objet 
d'aucune organisation. En fait. le dynamisine particulier 
dont fait preuve les petits commerqants dans cc 
domaine, rend trzs difficile l'intervention de I'Etat. En 
cons6quence, le personnel d'encadrement agricole, 
n'assistant pas it la vente par lepaysan de son ma's ou de 
son sorgho sur les niarch6s traditionnels, il ne peut 
proceder hlIar6cup6ration des frais d'engrais corre:ipon-
dants. La solution de facilit adopt6e, par les orga-
nismes charg6s de la distribution d'intrants agricoles, a 
6it6d'exiger la vente au comptant. Nous avons d6ja 
expliqu6 que cette disposition n'est pas op6rationnelle, 
car ic paysan n'a pas les -noyens de payer son engrais au 
comptant. 

La Distribution 
Une insuffisance capitale relevde au niveau de la distribtl-


tion, est le retard dans lIa
mise en place des produits au niveau 
des villages. Cela est essentiellement d6 at retard mis par Ila 
structure charg6e de l'importation. it payer les fournisseurs. 
Ces derniers ne placent les produits en fabrication qu'aprbs 
avoir requ confirmation de 1',6tablissement du cr6dit docu-
mentaire par leurs banques. 

Les engrais sont donc livr6s aux paysans it partir des mois 
d'avril (rarement) mai et juin (tr~s souvent). La cons6quence 
est qu'au Sud du pays, o6i la premiere saison des pluies 
commence au mois de mars pour lesemis du miais, l'engrais 
an'ive toujours trop tard pour les cultures de premiere saison. 

La Production 
Deux problkmes essentiels retardent actuellement la mise 

en service de l'usine de reformulation d'engrais 
a) 	 Le manque de moyens financiers : 

Le fonds de roulement pour I'acquisition de matibres 
premieres et le financement du fonctionnement de 
l'usine fait gravement d6faut i lIasocit6 des engrais du 
B6nin, socit6 d'Etat charge de Ia gestion de l'usine. 
II a 6t6 plusieurs fois propos6 que la SONAPRA, unique 
client de l'usine, avance les fonds n6cessaires au d6mar-
rage des activit6s, comme il est le cas pour l'iiportation 
des engrais actuellement. Cependant, les bailleurs de 
fonds, en particulier Ia Banque Mondiale, se sont tou-
jours oppos6s cette solution, estimant que la fourniture 
des engrais par l'usine doit se situer dans le cadre de sa 
participation AtI'appel d'offres, lanc6 chaque annde. 

b) le prix de revient : 
I1apparait que le prix de revient de l'engrais, formuld sur 
place, est sup6rieur Atcelui du mfme produit import6.Mais le 

gouvernement b6ninois a estim6 qu'i l'intdrieur du pays, les 
avantages de la formulation savoir :Ia fourniture temps, la 
r6gu'aritd de I'approvisionnement, i'adaptation des formules 
d'en:rais aux types de sol et au:, diff6rentes conditions 
6col giques justifient cc suppl6ment de prix. 

c) La valeur ajoutde : 
La valeur ajoute de la formulation est a peine de 10 % du 
prix de revient des matihres premieres. La Banque Mondiale 
estime que ce chiffre est insuffisant pour justifier I'implanta
tion de l'usine et surtout pour permettre d'accorder la priorit6 
it laproduction int6rieure, mrfme plus chire, dans le cadre des 
stocks qu'elle finance. 
Pour la Banque Mondiale. les question.i de prix de revient et 
de valeur ajout&e de 20 '/ sont intimement lies. Une valeur 
ajout6e de 20 %/ au moins peut justifier qu'une priorit6 soit 
accord6e it lIaproduction nationale . m&ine si elle est un peu 
plus ch&e ces problemes, i6s it liamise en oeuvre de la 
politiqiue des engrais, appellent un certain nombre de mesures 
pour que les objectits fix6s soient approch6s. 

Les Mesures A Prendre 

Comme nous I'avons v, pour atteindre les objectifs 
d'autosuffisance et de scuritu6 alimentaire, l'augmentation de 
la productivitd, li6e it l'utilisation des engrais, se heurte it 
certaines contraintes qui limitent l'utilisation des engrais sur 
les cultures vivribres. ilconvient donc tlu'un certain nombre 
d'actions soient men6es pour que la politique conque,
 
devienne une rdalit6.
 
L'extension de l'utilisation des engrais aux cultures vivrires
 
n6cessite que :
 

I. 	 le personnel de vulgarisation se pr6occupe, au niveau 
du paysan, de ses besoins d'engrais pour les cultures 
vivribres ;et que le personnel d'encadrement suscite 
l'utilisation des engrais sur les cultures vivri res, 
comme il est lecas pour les cultures d'exportation : 

2. 	les autorit6s acceptent l'extension du crdit des intrants 
aux cultures vivribres, afin de permettre aux agricul
teurs de disposer des quantit6s n6cessaires pour leur 
cultures ; 

3. 	dans un premier temps, la recherche presczit I'utilisa
tion de types d'engrais simples actuellement connus, 
pour la fumure des cultures vivri.res :Urde supertriple, 
sulfate d'ammoniaque, phosphate d'ammoniaque, etc. 
Ces prescriptions doivent concerner les types d'engrais, 
les doses, les p6riodes, le mode d'6pandage; 

4. dans un deuxizme temps, It recherche s'emploie h 
mettre au point, cot ime pour les cultures d'exportation, 
des formules complktes d'engrais pour les cultures 
vivrires, en vue de restaurer effectivement le niveau de 
fertilit6 des sols ; 

5. 	le calendrier d'importation des engrais soit effective
ment respect6 pour permettre, dans la rdgion du Sud, de 
disposer des produits pour les cultures de premiere 
saison, les cultures de cfr6ales en particulier. 
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6. 	 un syst~me de commercialisation des produits vivriers, cultures vivrires ;
contr616 par les organisations paysannes (groupement 8. la mise en route de l'usine de reformulation d'engrais
villageois, coop6rative), soit conqu et mis en oeuvre, en soit envisag6e dans les d6lais les plus brefs pour 6viter 
vue de faciliter la r6cup6ration du cr6dit engrais sur que cette infrastructure ne se d&6triore. Compte te',u de 
vivriers ; sa capacit6, son utilisation peut tre cnvisag6e dans le 

7. 	 en ce qui concerne les financernents des projets agri- cadre de la coop6ration sous-r6gionale. Les bailleurs de 
coles. les bailleurs de fonds soient amends i inclure les fonds devront etre sensibles aux avantages de cette 
cr6dits n6cessaires a I'acquisition d'engrais pour les unit6, afin qu'ils acceptent de financer son exploitation. 
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Principal Constraints to Fertilizer Use in Cameroon
 

Felix Nkonabhng 

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

TFhe most serious constraints at this level include liniitCd 
storage capacity at different points from the seaport to loca-
tions where most farieiers receive their fertilizers, loss ofl 
ferilizers duting transport and distribution, and poor 1,11anage-
lient of the distribution and iiarketing systems. All these 
constraints result iii high cost of fertilizers at the farm level. 
li addition, feltilizers and other inported iniputs do not 
always confform to technical and agronolic specifici!tions, 
which explains to a large extent Wyiioptilnu1 ields are not 
obtained. 

The estimation "offertilizer needs is niade at tlie beginning 
of' each crop seasoli usi g itstrxey method i which a 
questionnaire is sent to different Users. Oil the basis of tile 
r,"ponss, ite volume of fertilizer to be iimported is estab-
lished for subsidized and noii-subsidized sectors. In this 
process, no effort is iade to take into accoLnit the productioli 
target and relate this target tt, tile size Of cutivated areas, 
recommended fertilizer applications, and crop- fertilizer price 
ratios. Moreover. research on fertilizer use is concentrated oi 

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 poten'iai demand. 
The government gives fertilizer subsidies directly to Iertilizer 
importers, including tilepublic agency involved in fertilizer 
delivery (Fonds National de Diveloppenient Rural: 

ON.ADER) and uniiformin tile entireaiitalins prices across 
coIntry. Fertilizer credit is distribUted ill areas wvithou t well
established cooperatives or developnent projects. In other 
areas, farmers are required to pay for their fertilizers in cash 
which is not always readily available. Regarding output 
pricing p0olicy, it shloulId be noted that tileproduicer prices of 
export crops are fixed by the governient, while those for 
food crops are deLteriiiined by doniestic supply aid demand 
conditions. 

The current strategy adopted by tlie Governent of Cain
eroon iniorder to increase agricultural pirt ductit relies 
heavily on area expansion, fertilizers, pesticides. and high
yielding varieties. Toward this end, tilegoverinent has 
initiated ai number of policy reforms, incltiding liberalization 
of the fertilizer iiarket and gradual reduction Of subsidies. For 
these reforlis to succeed, fertilizers and other modern inputs 
have to be made accessibic to nost farmers iii a cost-effective 
manner. 
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Principales Contraintes A L'Utilisation Des Engrais Au Cameroun
 

Flix Nkonanang 

L'Agriculture Dans L'Economie Du Cameroun 

La majeure partie de lit population du Cameroun (70 %) 
reside dans les zones rurales et vit principalement d'agricul-
ture. L'6conomie camnerounaise repose de ce fait stir le 
secteur agricole, qui. avec l't1evage, fournit atI pays I'essen-
tiel de ses revenus. 

En effet. 1;1contribution de l'agriculture ait produit int6-
rieur brut (IB13) et aux recettes d'exportation est respective
ment de l'ordre tie 30 170 7. Cc secteur compte plus d'un 
million d'exploitations agricoles et couvre prts de 3 millions 
d'hectares, soit 20 c; des terres airicoles potentielles. 

Si le Cameroun. dans sa diversit6, prtsente des sols parti-
culirenient riches (voIcaniques ) dans la partie Otest, il n'en 
est pits de mlnie des autres rgions oji les terres sont de 
fertilit6 moyenne et oil, du fait de li stdentarisation tie li 
population, il s'a'ire de plus en plus necessaire dameliorer la 
fertilit6 de sols par des apports d'engrais si I'on Ieutauginen-
ter li production alimentaire. 

L'app uvisionnernent du secteur agricole en engrais ren-
contre de niombreux blocages. Nous allons examiner en dtail 
les contraintes iies aussi bien I l'importation ttui la distribu-
tion et I lIa conimercialisation des engrais chimitiues. Nous 
aborderons, ensu ite, les problhics relat ifs itlIt demande, aux 
prix, aux credits. i I'utilisation de:: inputs conipl6mentaires, 
]a vulgarisation et i lhirecherche En derniKre analyse, notIs 
exposerons la politiqie envisag6e par le ,ouvernement en 
rnatiire d'approvisionnement ct de distribution des engrais. 

Contraintes A L'Utilisation Des Engrais 

Contraintes Structurelles lies i I'Inportationdes Engrais 
L'acquisition des engrais destin6s ati secteur traditionnel de 

I'agriculture. au secteur encadr6 et aux ciop6ratives, est 
souinise au systirme d'appel d'offres et au, systinie de tuota 
qui impliquent ]'intervention de plusieurs administrations 
dont : 
- le Ministre de I'Agr'zulture qui d6terinine les types, les 

tluantites de produits et 61abore le projet d'appel d'offres 
- le Minist&re des Marches qui lance I'appel ti'offres : 
- le Ministere des Finances qui met en place le financement 
- la Commission Technique de D1terinination des I1puts (1ui 

v6rifie li tiaIlit6 des produits , 
- la Commission Nationale des March; (Iui procide an 

ddpouillement; 
- la Commission d'Analyse qui analyse les offres et prdsente 
des propositions it lIt Commission Nationale des Marches. 

Cette multiplicit6 de circuits sous-entend la lourdeur et les 
autres carences inhdrentes aux procidures administratives 

(1) la maise en place du financement qui se fait toujours avec 
beaucoup de retard : (2) la lenteur dans l'attribution des 
mnarch6s -,I cause des conflits d'interet, des transactions de 
coulisse et des proc6dures pr6cdemnient mentionnes ; (3) le 
non respect du calendrier agricole. tributaire des saisons, de 
sorte tue les engrais arrivent ,Icontre saison et ne peuvent 

tre utiliscs avec efficacit6, cc qui cornpromet I'effet 
escompt6 sur les rendements. 

Contraintes Finaicic:res 
L'acquisition des engrais est effectu~e sur la base d'une 

subvention inscrite, chaqtue 1nn, au budget d' Investisse
ment Public (PIB) de I'Etat. Ceci signifie que les quantitds 
d'engrais aiacquerir sout tribitaires de I'enveloppe financi&re 
et qule I'Etat tie peit potlim;uivre qlt'tine politiqtie correspon
dant 'Ises nioyens. 11y a louc, ncessairement, tine limnitation 
quantitative des produits et. en cons&luence, les hesoins tie 
sont jamais totalement satisfaits, les normes techniques et 
agronomiqucs de ces inputs ne sorit pas toujours respectes, 
aussi, les rendements optimaux ne sont-ils jainais atteints. 

Les Problimnes de Distribution et de Commercialisation 
Aux problemes sus-voqu3I Usii I'acquisition des inputs 

s'ajoltent ceux de lIt distribution dont les plus importants S'.,t: 
- li faible capacitI6 de stockage, aussi bien dti port de 

ddbarquement (Douala) (t11',. celui du lieu d'utilisation "I 
l'exception des cooperatives de I'Ouest et des soci6t6s de 
ddveloppenent ; 

- li maitrise instffisante deF techliques de gestion rendant 
les coots excessivenient 6lev6s ; 

- les pertes aL niveau du transport et de It distribution 
- etc... 

Les Probknies de Deniande, de Prix et de Cr6dit 
Les besoins ou lit demande potentielle sont d6termins en 

d6but de campagne stir lht base de sondages, par des circu
laires adressdes aux difllrents usagers s-approvisionnant par 
le biais du systniie d'engrais subventionn : services tech
niques. cooperatives, societes de ddveloppement. Les 
r6ponses soilt ensuite analys6es et sur li base des r6sultats 
obtenus, les commandes sont passdes en tenant compte d'une 
marge d'erreur. 

Lit d6termination des besoins devrait plUtot s'op&er sur li 
base des objectifs de production de chatlue secteur (sp6cula
tion), en fonction ucs dl6ments sUivants : les superficies, les 
doses recorniaidcs pour les diffrents 6pandages, les rende
ments esconipt6s, le pi x de revient ... Les besoins se 
d6termninent-ils encore par un systhie de navigation ,Ivue et 
en particulier en fonction des disponibilits financiieres '? 
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Pour la campagne 1987/1988, toutes formules confondue:, 
les besoins ont ainsi &t66ablis i 150.000 T pour le secteur 
subventionn,, et a 50.000 T pour lesecteur non subven-
tionn6, (Cf. tableau). Rappeions que l'offre d'engrais reste 
infdrieure i la denande potentielle qtcause du financement 
qui West pas toujours suuisant. 

Absence de Credit de Campagne 
A l'exception des zones, ob ilexiste des coop6ratives bien 

structur6es (Nord-Ouest, Sud-Ouest, Ouest, Littoral) et des 
Soci6t6s de D6veloppement (SEMTY, WADA, UNVDA ....), 
oib un syst~me de cr6dit pr6-campagne est in;titu6, les pay-
sans des autres zones sont oblig6s d'acheter au comptant les 
engrais dont ils ont besoin. Or, il se trouve que les pdriodes 
d'6pandage des engrais co'ncident avec les p6riodes de sou-
dure, ou les paysans n'ont pas d'argent liquide et doivent 
donc faire appel aux usuriers et atres trafiquants de mauvaise 
foi. 

Effets des Engrais sur les Rendements et Utilisation 
d'autres 1pes d'Amendements 

Dans les conditions actuelles, lcs pratiques agricoles restent 
essentiellernent traditionnelles et les engrais s'utilisent surtout 
pour les cultures d'exportation (caf6 arabica et robusta, caton, 
riz, banane douce.... ). Cependant, les cultures vivrires b6-
ndficient des arri~res effets de i fertilisation, du fait de 
I'association des cultures qui se trouve t tre la r~gle un peu 
partout dans le pays, ai l'exception des provinces septentrio-
nales oable rail et le sorgho sont cultiv6s essentiellement. 

Bon nornbre de petits paysans, surtout ceurx du secteur 
maraicher (Noun Obala, Maroua) utilisent beaucoup le corn-
post. La fabrication des conpostibres occupe une place 
importante dans la fornation des encadreurs et entre :yst6-
matiquement dans les programmes de vulgarisation agricole. 

Des travaux de recherche sur l'utilisation d'un certain 
nombre de formules d'engrais ont &6 entrepris par I'Institut 
de la Recherche Agronomique (IRA) sur certaines cultures 
principales du pays ;des doses opimales d'engrais ont 6tr 
6tablies et recommnandtes. Le tableau ci-dessous r6sunie les 
r6sultats de cet effort de recherche. 

Caf' Robusta 700-900 kgs/ha 2.5 T/ha (calf6 pxdc) 

Cal,6Arabica 700-900 kgs/ha 2,5-3 Ta/ia (caf parchc 
Banane d'exportation 700 kgs/ha 35 T/ha (caf parche) 
Ananas 500 kgs/ha 50-65 T/Iha (car6 parche) 
Riz 250-400 kgs/ha 4.5X)-5.0{)0 kgs/ha 
Colon XOW-I.30(0 kgs/ha 
Palmier 5 huile 271-645 kgs/ha 30 T/ha 
(rdgimes de noix de palme) 
Canne Asucre 500-700 kgs/ha 84 T/ha 

Cormme nous pouvons le constater, les principaux r6sultats 
concernent aniquement les produits d'exportation. La 
consommation moyenne d'engrais reste dans l'ensemble fai-
ble, de l'ordre de 35 kgs/ha soit 150 kgs/ha pour les cultures 
d'exportation et 9 kgs/ha pour les cultures vivribres. 

Par ailleurs, ilconvient de souligner que certains rdsultats 
de recherche sont encore peu connus des services de vulgari
sation, Atcause de la faible relation existant entre la recherche 
et la vulgarisation. Cette situation, fort, pr,5occupante, a d6j, 
fait l'objet 'e multiples rencontres, et ily a lieu d'esp6rer 
qu'une solution sera trov6e dans lecadre d'un projet de 
r6formes du systme de v'ulgarisation, dont l'execution de la 
phase exp6rimentale d6marrera bientft. 
I1faudrait enfin noter tuC la plupart des formulations 

concernent les engrais destin6s aux cultures de rentes bdn6fi
ciant de subventions depuis 1973, alors que la subvention aux 
cultures vivri res ne date que de 1981. 

Cofits et Bndfices Lies L L'Utilisation Des 
Engrais 

Engrais, Productivit6 et Revenus des Agriculteurs
 
Si les engrais ont uie incidence dterminante sur certaines
 

l.roductio:i; d'exportation, (caft3, banane d'exportation,
 
ananas, riz, palmier a hUile, hdvda, etc...), ilsWont par
 
contre qu'un effet marginal sur les cultures vivriieres, qui ne
 
b6nficient que des effets rtsiduels dans Ia plupart des
 
regions, oi les cultures sont en association ou suivent till
 
cycle d'assolement.
 

La faible utilisation des engrais dans Ia culture vivri~re est
 
principalement lie aux facteurs suivants :
 
- l'intreduction tardive (1981) de la subvention qui n'6tait
 

accord6e L,:- pour les cultures de cafr, car elle provenait de 
]a caisse de stabilisation du caf6 et du cacao. Cette subven
tion devait soutenir les revenus des agriculteurs en vue 
d'encourager l'utilisation des engrais pour l'accroissement 
de la production. 
le manque d'organisa;on du secteur de la production 
vivribre par rapport aicelui des cultures d'exportation :il 
n'exsite ni coopdratives, ni circuits de commercialisation et 
de cr6dit, donc absence de moyens de r6cupdration. 
Dans l'ensembic, il s'ensuit que la productivit6 vivri re 
reste faible et rdduit le revenu de ses agriculteurs. 
Une action efficace devrait donc tre envisagde pour la 
vulgariyatin de I'usage des engrais sur les cultures 
vivrires. Cette action devra tre centrde sur : 
- l'organisation et lamaise en place d'un programme de 

dmonstration et de formation des paysans, avec affecta
tion d'encadreurs dans les zones, o usage des fertili
sants est peu ou pas connu (Est, Adamaoua, Extrene 
Nord, Sud et Centre...) ; 

- l'organisation du circuit de commercialisation avec struc
turation du milieu socio-professionnel, la creation de 
groupements coopdratifs, la raise en place d'un systme 
de crddit, etc... 

La Subvention aux Engrais 
Le terme "qubvention" drsigne gdndralement I'assistance 

financibre accordde par le Gouvemrnement , tine personne, 
une collectivit6, iune socit6 ou iune organisation, dans le 
but de faciliter certaines acquisitions de biens ou de services. 
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La subvention aux engrais, en pratique courante au Came-
roun, est pay6e aux fournisseurs/importateurs et A l'agence 
publique (Fonds National de D6veloppement Rural :FONA-
DER), charg6e du transport et de ]a distribution. 

11s'agit donc d'une subvention directe et inconditionnelle, 
car elle concerne tous les types d'engrais utilis6s pour toutes 
les cultures sans exception. 

Dans ces conditions. les prix uniformes/uniques sont fix6s 
par le gouvemement et sont appliqu6s toutes les r6gions 
camerounaises. 

En dehors de cette subvention, d'autres avantages ou traite-
ments pr6f6rentiels sont accordes aux importateurs :il s'agit, 
en particulier, de I'exemption des droits de douane, l'applica-
tion de tarifs pr6f6rentiels pour le- dioits portuaires, etc... 

A titre d'exemple, le tableau I indique, pour les anndes 
1985/1986, 1986/1987 et 1987/1988, les prix des diffdrents 
produits (engrais) vendus aDouala et les prix subventionnds 
qui furent pratiqu6s. 

La subvention aux engrais a 6t6 introduite comme une 
source ddguisde d'investissements dans le secteur de la pro-
duction caf6ibre (le secteur cacaoyer, lui, bdnificiant de la 
gratuitd des produits de tiaitement phytosanitaire). 

La presence de cette subvention semble jjstifier le faible 
niveau des prix des produits de base, comparativement au 
coot de moduction. 11en rdsulte un faible niveau des revenus 
aux producteurs paysans, un faible pouvoir d'achat 6tendu A 
la rnajorit6 de ia population et, par cons6quent, une faiblesse 
de l'6conomie nationale. 

Soutien des Prix Agricoles 
Les prix des produits d'exportation ne sont pas subven-

tionn6s et ils restent dans ]'ensemble assez faibles par rapport 

Tableau I. 	Evolution Du Prix Des Engrais Depuis 1985. (Fob Douala) 
Et De La Subvention Depuis 1985 

Types d'engrais 1985/86 

Prix Fob 
Douala Prix sub. 

20-10-10 93 054 F/IT 35 000 F 

12-6-20 

10-?0-10 
Sulfate d'Am. 21% M 

86 000 

59 065 

pour 
enl~vnent h 
Douala 
et 40 000 F 
dons les autres 
piovinces 

UREE 46% N 69000 

au coOt de production. Ndanmoins, ilssont soutenus grace , 
la cai'sse de stabilisation, dont l'action est certainement ddter
minante pour le maintien du niveau des revenus aux plan
teurs, sans pour autant rdsoudre le problme du coot de 
production, ni celui de la d6t6rioration des termes de 
l'dchange.
 

Les produits vivriers ne sont pas soutenus et la fixation des 
prix s'opre par le jeu de I'6quilibre entre l'offre et la 
demande. Ces prix subissent des fluctuations saisonnires 
li6es au cycle de production . Bien qu'il existe, sur la base 
d'une "mercuriale" des"prix homologu6s", fix6s par les auto
rit6s administratives de chaque province pour les produits 
courants, et par l'administration centrale pour les produits de 
grande consommation (sucre, riz, huile) la concurrence, sur
tout, joue un r6le important. 

D'autres facteurs influant sur le secteur des produits 
vivriers sont : 
(1)l'absence de technologie dans le domaine de la trans

formation t de la conservation :a d6trioration rapide 
de certains produits entraine des pertes consid6rables.
 

(2) 	l'absence de maitrise des technclogies susceptibles 
d'amniliorer la productivit6 tant dans le secteur tradi
tionel que dans celui des agro-industries :la faible 
productivit6 des rendements entraine des coOts de 
production 6levfs et, par cons6quent, des prix de vente 
accrus. La concurrence devient alors difficile t soutenir 
vis-a-vis des produits import6s (riz, huile, sucre, 
farine) provenant des pays qui maitrisent parfaitement 
les technologies de production et qui, de plus, consa
crent des subventions importantes A l'exportation de 
ces produits. 

1986/87 1987/88 

Prix Fob 
Douala Prix sub. 

Prix Fob 
Douala Prix sub. 

72 000 35 000 F 65 860 Encore 

69 0000 

74000 
48 000 

55000 

pour 
enl6\'ement 
ADouala 
et40 000 
pour les 
autres pro
vinces 

65 095 

69 350 
39 950 

52500 

non fixds 

N.B.: Au prix FOB DOUALA s'ajoutent les frais suivants qui 6taient support6s par I'Etat: 
" Frais de stockage, protection. reconditionnement et autres: 7 t 9 000 F/T. 
" Frais de transport 28 39 F/T/Kg, soit en mnoyenne nationale ponddrde. 
* Frais de distribution 10 000 F/T en rnoyenne 
* Marge de distribution 0 A6 000 F/T suivant organismes. 
* Marge d'erreur 0 i 6 000 F/IT suivant organismes. 

24 



Politique Agricole Et RWforme Du Sous 

Secteur Engrais 


Grande Lignes de la Politique Agricole 
La politique agricole du Cameroun vise Aconsolider l'auto-

suffisance alimenta;i-e, malgr6 quelques d6s6quilibres, qui
peuvent subsister ou subvenir dans certaines r6gions du pays. 

Cette politique vise 6galernent a d6velopper la production 
agricole en vue d'approvisionner les pays limitrophes et 
voisins, et de pourvoir les secteurs secondaires et tertiaires, 
constituaait les principaux fournisseurs en mati~res premieres 
de l'agriculture et de!.populations agricoles, principales 
consommatrices de biens et de services. 

Compte tenu du rfle fondamental de l'agriculture dans 
1'6conomie du pays, le Gouvernement camerounais attache 
une attention toute particuli~re au d6veloppernent de I'agricul-
ture, en g6n6ral, et -icelui des engrais en particulier. Pour ce 
faire, trois principales mesures sont envisag6es visant 
l'accoissement de la production agricole, aisavoir : l'exten-
sion des superficies cultivables, l'intensification de la m6cani-
sation et des programmes d'accompagnement, utilisation des 
engrais, de la fumure et d'autres intrants compl6mentaires, 
(semences am61ior6es), et la continuit6 de la lutte 
phytosanitaire. 

RMforme du Sous-Secteur Engrais 
Le principal objectifest l'intensification de l'utilisation des 

engrais, 6tant donn6 que ce facteur de production contribue 
pour plus de 50 % a I'accroissement des rendements. Or, 
malgr6 les besoins importants et la capacit6 6lev6e de con-
sommation des producteurs, surtout pour les zones de Cafd 
Aiabica a I'Ouest et ,u Nord-Ouest, il n'est pas toujours 
possible de satisfaire les demandes en engrais, les acquisi-
tions de ces intrants 6tant limit6es par les disponibilit6s de 
financement, lides aux subventions de 'Etat. 

Face a cette situation, le Gouvernement a mis en oeuvrc, 
avec l'assistance technique et financi~re du Gouvernement 
des Etats-Unis (USAID), un programme de r6formes du 
Sous-Sectear Engrais, dont les principaux objectifs portent 
sur ]a lib6ralisation du march6 de ces produits, par la privati-
sation des circuits d'acquisition et de distribution, avec un 
transfert int6gral, mais progressif, des fonctions de commer-
civ'ikation des institutions publiques (FONADER) Aun sys-
tbme libfral qui, paralliement i son b6nffice, aidera "i 
l'augmentation de l'utilisation des engrais au coat le plus bas 
possible. 

Cela devrait avoir pour effet I'61imination progressive des 
subventions et donc d'une 6conomie de devises, la simplifica-
tion des proc6dures d'acquisition des engrais et, en cons& 
quence, le respect des dflais de leur mise a disposition et du 
calendrier agricole. (Cf. tableau 2). Ces mesures seront 
naturellement renforcfes par la promotion de I'utilisation des 
engrais grace des programmes de sensibilisation, Li l'utilisa- 
tion d'un rfseau de dMtaillants Atous les niveaux, et surtout 
grace aux bdn6fices qu'en tirent les paysans. A la long terme, 
cette politique confdrera "i l'exploitant agricole I'entire res-
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Tableau 2. Evolution De La Consommation D'Engrais 
Subventionn6s Pour La Priode 1990/1988 

Consonmation 

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 
1985-1986 75.000 6.500.000.000 
1986-1987 110.0001 7.000.000.000 
1987-1988 60.0002 4.000.000.000 

March s encore en cours d'excution, d6jelivres :64.983 
tonnes. 

2Prdvisions de 1'exercice en cours. 

ponsabilit6 de la gestion de son exploitation et l'incitera " 
l'dpargne en vue investissements rtguliers au sujet desquels il 
aura appris i saisir le sens et l'objectif. 

En tout 6tat de cause, la solution aux problkmes du march6 
des engrais eta la subvention constitue la toile de fo-tJ de la 
strat6gic, progressivemient mise en place depuis septembre 
1987, date de la signature de la convention d'assistance avec 
I'USAID. Les principales composantes de cette strat6gie sont : 
- la fixation des prix aux consommateurs (bas prix des 

engrais et des produits agricoles ou prix 6lev6s des engrais 
et de, produits agricoles) ; 

- la suppression totale ou partielle de la subvention avec, 
pour corollaire, l'introduction des mesures de compensation 
telles que les prix incitatifs, les investissemems sociaux, 
etc... 
Toutes ces mesures auxquelles s'ajouteront bien d'autres 

telles que la r6duction de taux d'intr ts (laux pr6f6rentiels) 
pour les cr6dits octroy6s aux fournisseurs, la mise en place 
d'un , vst~me de cr6dit de campagne aux agriculteurs, etc... 
devraient permettre, nous I'esp6rons, d'assurer aux agricul
teurs, au bon moment et au bon endroit, la fourniture a un 
prix comp~itif des engrais les plus adapt6s 'i leurs besoins, ce 
qui suppose un excellent circuit de commercialisation, de 
transport et de distribution, des facilit6s de stockage et des 
services d'encadrement efficaces. Elles devraient 6galement 
permettre aux agriculteurs de produire et de vendre mieux, 
plus, de rentabiliser ainsi leurs efforts et d'augmenter leurs 
revenus grAce l'utilisation rationnelie des engrais, consti
tuant les principaux catalyseurs dans une agriculture appel6e 
A se moderniser pour devenir plus performante et plus 
comp6titive. 

Conclusion 

En rfsum6, nous pouvons noter que les principaux fac
teurs, 6tant Al'origine de la sous-consommation des engrais, 
sont dus an fait que les petits agriculteurs, constituant la 
principale force de production dans un syst~me ob le secteur 



traditionnel domine, reqoivent peu ou pas d'engrais pour les 
raisons suivantes : faible disponibilit6 des fertilisants, prix 
61ev6s des engrais, m6connaissance de la rentabilit6 des 
engrais, manque de liquidit6s et absence de cr6dits. 

Pour un pays comni le Cameroun, o6i l'objectif majeur 
porte d6sormais sur I'accroissement des rendements et de la 
productivit6 agricole, nous restons convaincus que si 
I'atteinte de ces objectifs passe par diff6rentes voies (1'exten-
sion des superficies cultiv6es, la m6canisation du secteur 
moderne, ,i modernisation de 1a production agricole par la 
creation d'exploitations agricoles de moyenne importance. la 
baisse de la moyenne d'Age des agriculteurs, la restructuralion 
de I'encadrement, l'utilisation des intrants appropri6s 
etc. . .), elle passe surtout par I'accroissement de h consom-
mation des engrais et, en d'autres termes, par Ic c'6blocage 
des diff6rents goulots d'dtranglement dont quelques-uns ont 
6td analys6s ci-dessus. 

Par ailleurs, le Cameroun a besoin d'une croissance 6cono-

mique soutenue dont l'agriculture est le principal moteur. 
Pour soutenir et revitaliser ce secteur c16 de l'dconomie, le 
Gouvernement doit absolument d6velopper l'emploi intensif 
des engrais, accroitre leur efficacit6 tout en limi int les sorties 
de devises does aux subventions. 

Le programme de r6forme du sous-secteur des engrais, 
dont la mise en place est imminente et dont les principaux 
objectifs portent sur la lib6ralisation des importations, et de la 
distribution des engrais et sur la suppression ' terme de la 
subvention, devrait contribuer 'i la promotion de la consom
m .,ion des engrais. 

Cependant, nous pensons que, para!lblement ai cc pro
gramme, d'autres voies doivent tre recherch6es et devront 
porter sur la diminution des coots dans ce secteur, I'incitation 
aila consommation des engrais, I'am6lioration du niveau de 
revenu des paysans, et la production nationale des engrais, 
qui, seule, pennettra des &conomiesde devises et L'ontribuera 
Aune certaine inddpendance nationale. 
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The Fertilizer Sector in Cote D'Ivoire
 

Kouame Koffi 

01 the 10.1 million people living in C~te d'Ivoire, 67% 
reside in rural areas. Agriculture is the dominant 
economic activity. It provides 25% of GDP and 60% of 
export revenue. About 80% of the labor force is engaged 
in agricultural activities. Taxes on agricultural exports 
provide 30% of the annual government budget. 

Agricultural output comes mainly from small farms 
and p!intations or agro-industries. The small-farm sector 
is characterized by traditional methods of production. This 
sector produces the bulk of food crops and most of the 
coffee and cacao. Some small farms use modern agricul
tural techniques, for example, those in irrigated rice 
projects where fertilizers are provided at no cost by the 
government. Plantation agriculture is dominated by big 
,-orporations using advanced agricultural technologies, 
The use of fertilizers is common, and these corporations 
work closely with research centeis. 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 policies that favor 
agricultural diversification, modernization, and improved 
productivity. The country's fertilizer needs are largely 
covered by SIVENG (Socidtd Ivoirienne d'Engrais), which 
also exports to Mali and Burkina Faso. Other fertilizers, 
such as urea and potassium, are imported by two private
companies, STEPC (Soci6t6 Tropicale d'Engrais et de 
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 
practice has now been eliminated. The government has 
also imposed a tax on fertilizer imports since 1987 to 
protect SIVENG and has implemented compensatory 
measures to neutralize 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 C6te D'Ivoire
 

Kouame Koffi 

Introduction Fourniture Des Engrais 

Aperqu Gniiral sur liC6te d'lvoire 
Lit Ccte dlvoire est situe entre le5 me et leI Iane degr6 

de ltitude Nord et le 36ine et le9ne deglr- de longitude 
Ouest. 

Elle est lifinlte a,Nord par les r'5publiques du Mali et du 
Burkina Faso, "II'OLiest pir- les rtspuhliiques de Gtin,e et dtl 
Lib'5ria. -'I 'Est pir'litpubhliqtie dL Ghana. Elle est bordc aIIr, 

Sid par I'Ocsan Atlantique. Sd superficie est de 322 462 

ki2. 


Deux climals se partagent leterritoire ivoirien 
le Icliinat sub'5quatorial ou "'attitien". touchant les rSgions 
comprises entre lhtc6te el le 9ne parall Ie, qui coln-
porte tjiiatrIe sa isoils :deuix sl iSOn pL'ie uses (tiein i-
marIa jUillet et d'octohre -i nove milbhe) et deix sa isons 
sches (de d&celnbre "Imars el d"30ou :i septembre) 

- le clilalt "s tudano-gu inICen' oU climat topical hu,mide. 
afectant les r'eions situces au Nord titI 9&me parallle. 
LIui est caractSris§ par deuix S.iSOlS : tne slaison pluvieuse 
de 6 Li7 lois CltLne saison s&hc de 5 -i6 ois. 

A ces grandes divisions climatiques correspondent detix 
grands types de v'c'tatiCies satvanes ;II Nord et liibrt iti 
Sud. 

Quant lltpopulation de lhtC6te d'Ivoire. elle est de I'ordre 
de 10. 100.000 habitants (chiffre de 1984). Cette popuation 
est en niajorite riirale. soit plus de 67 ;i . Le tatlx de 
croissance de lIpoplation ivoirienne se situe -,'14 ')'par an . 

Les l)onnkes Economiques
 
L'sconomie de lht
C6te di'Ivoir'e est doinine par Il'agricul-

ture qui reste le nioteur do di.6eloppenlent colonlique et 
social dLIpays. Les productions agric(Oles procLIrent "II'Etat et 
aux popliations I'essentiel de leurs revellU;. L'agriculture 
fournit environ 25 ',*,du P113 et plus de 6() doI total des 
exportations de marchandises. Elle eniploie pros de 80 /( de 
lipopulationi active et les taxes sIr les cultures d'epoltation 
representent 30 1.i ties recettes publiques annuielles. 

Pour consolider et dkvelopper I'&conomie nitionale, la C6te 
d'lvoire a mis en plhce Lile politiqIle qui privilgie lIdiversi-
fication de Il'agriculture. Afin de proinouvoir ce secteur vital 
pour lhtcroissance ecoilomitLue tiLI pays. le goux'erneilent a 
mis en oeuvre tie strat'igie oriente -:rs les points suivants 
l'utilisation des jachires pour litter cont-e I'exploitation abtt-
sive de notre patrimoine forestier, litmodernisation de I'agri
culture par I'installation des jeliies agrciCliteurs. 
I'amri1iorataion de litproductivii. 

Cette iiouvel le agricul tore suppose done I'adoption des 
techniques agricoles modernes et ile utilisation accrue des 
intrants de production. en parlticulier. pour le cas de I'engrais. 
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La Production DGmestique d'Engrais 
La production dornestique d'engrais est assure par la 

SIVENG (Socit Ivoirienne d'Engrais). societ, d'dconomie 
mixte. ,Iparticipation de 'Etat. cr'se en 1965. La capacit6 
nominale de lItSIVENG 'tait de 60.000 T pour couvrir les 
besoins ivoiriens en engrais composs. Vers les aii, cs 1970, 
litCoil soi mat ion locale avait atteint 70.000 T. cC qIii avalit 
entrain' ledoLblement de lht tie production qILi 5taitcapacit 
pass,& ,' 120.000 T pour tenir compte ties exportations vers le 
Mali et le Burkina Faso. Actuellement. Ia coIsolnimation 
intrieure a blissI3 et se situe a 50.000 1 : lt production 
aniuelle de !iSIVENG. "IIlheure actuelle, se situe entre 
75.000 et 80.0 0 T dont 50.000 T pour litconsonliation 
locale et 25.000 i 30.0(03 poulr les exportatioll vers le Mali 
et leBurkina Faso. 

Les Importations (dEngrais 
Les importations d'engrais sont assures pir-detx socitt6ss 

prives :STEPC (Soci t, Tropicale d'Engrais et de Produits 
Chimiques) et AGRICENTRE. 

Les engrais inmport's sont les engrais simples tels que 
I'iire. ICchiorure de potassimn. le sulfate de potassiul, le 
phosphate tricalciqLI e. le kiesdrite. PIour satisfaire let,rs 
hesoins en engrais, lItPalnindustrie lit poccet Sodesucre 
dent par appels d'offres internationatx. 

AI niveau des importations. ilapparait trbs difficilI d'obte
nir des chiffres estimatif's des tluantits importes. 

La Politique duhGouvernenient 
JIlsqul""titledate trzs rcente. les prix des engrais ,taient 

suibventionn5s par le gouvernement SOLIS forme de paieinents, 
'5tablissaint lidiffdrence entre le prix de revient et le prix de 
cession uILX : cette subvention a et,paysans cependant, 
supprimnie. Afin de proltger lItSIVENG. societe locale 
productrice d'engrais, et dans le but i'attlnuer I'incidence de 
cette taxe stir lesecteur agricole, le goIivernelelt a illpose 
des taxes it l'importation ties engrais depuis 1987 et a pris des 
mesures compensatoires (lii tendraient i neutraliser I'effet de 
litaxe. 

L'Utilisation Des Engrais 

On distingue en C6te d'voire deux grands types d'agricul
ture correspondant Lideuix types de production : 

- les productions vivrires destin~es -I hi subsistance des 
populations locales et basdes sir des pratiques tradition
nelles : le secteur des petites exploitations 



- Les productions industrielles, destin6es I'exportation oil paysanne et son organisation, qui n'est pas tout I fait an 
ila transformation industrielle, et base sLIr les pratiques point, en principe. ce sont les socictes d'encadrement qui
modernes les plus avancdes : le secteur des agro- assurent le financeinent et ladistribution des intranis (engrais,
industries, pesticides, herbicides.. . 

Le Secteur des Petites Exploitations a) Le financenlent et lia distribution Lies intrants par les 
Le secteur des petites exploitations fournit liplupart des societes d'Etats et d'&conomie mixte. Ces socidteis ach&

produits vivriers et produit limajeure partie do cafe et du tent les intrants et alpprovisionnent leurs magasins rSgio
cacao (qui couvrent environ 2.700.000 ha) pour le niarchI6 naux afin d'assUrer lIa sdistribution des prod LitS Aipr

d'exportation.Les cultures sont souvent pratiquLes sir de 
 des paysans. Elles maitrisent toute ,i filire de leurs 
petites superficies et selon des mithodes traditionnelles. el producticns agricoles el entrent, ainsi. dans leurs fonds 
sont sou\vent associees atlhirime parcelle. II ' a cependant au monent de lacomniercializat ion. L'exemple de 
quClques projets i inportants de d6VcloppCient agricole, qui financement el de distribution ICpIlus rL&Issi est celii Lie 
sont bas~s sur les petites exploitations tout ellutilisant Line liCIDT. Eli effet, liCIDT maitrise oute li filibre du
 
technologie moderne. c'est lecas des pro jets Lie,izirrigu.6 colon :tout passe par elle die paysan lie 'eidre sonpetit


Entre autre, cc seclelr Si \Vaste et si important, coniprenant colon (uLI',I lhi ce
CIDT). C'est (Ilii explilue les reSsultats
 
les cultures de riz. de nianioc, d'ignaiiie. de plantain, de cal'6 tr.s iiit,.ressa 0ts obten us pI0rIla piIdutiCtion Cotnl
( ilire.
 
et de cacao, n'utilisc pas d'engrais. Les sols. en CCte
 
d'lvoire. soiit potirtant relativement pau'Vres, toutefis. axec b) Le finanicement ci hi distribution des intrants par les
 
les d6fricheients de t'orts vierges. Iesonus periodes tie Etablisseients Publics Naonaux (EPN

jachres. l'utilisation ies rsidis ies nrcoltes et lebon entre-
 Les EPN sriit dies societes d'cncad,'emciit des pa.vsans

tien des parcelles, tin taux stable miais faible Lieproduction , (en g hdral,. ellss ne 
prodisent pas el ls-m-nes. C'est
 
maintenu sans aNoir recotirs aux engrais. 11ItLt sigznaler quc lecas. par exemple, ieliSATMACI (Soci.tl d'Assis
dans cc secteur, setL IleiZirrigt,, ieil'ulilisation des i Nioder'isation die'Agricuhtur
h n,"icie tance Technique pour 

engrais qtui. en fait. soot gratuiteient offeris aux paysans par de lIa
C6te d'Ivoire) qiii encadire les prOdtLcurs iecal'.le gouvernenient. de cacao. de riz et de ma'i.N, et de liSODEPALM(SociSt, pour leDveloppenient et I'Exploitation dii 
Le Secteur des Agro-Industries Palmier aIHuile) qui encadre Surto1lt les cultivaleurs de 
11s'agit de liculture ,igrande I utilIisani sotvent les riz et de inafs. Ces socitt.s d'encadrcnellt ni'ont pas Lielchelle
pratiques agrinoiiques iodernes Ics plus a'anoes, dti tresorerie et Iiepeuent donC pas ser\'ir d'interniMdiairespahinier i huiIc. dticocotier, de I'hibvia. de Ia canne ,,sucre. entre les fournisseurs eiles paysans, i'tant pas assez 

de Ia banane. de I'ananas et dii coton. Ces grandes plantations organiseSs eux-memes. Elles prepareit les dossiers de 
sont I'oeuvre de puissantes socits d* tatitixte pour BNDA (3anqeCd*&tconoie crSdit les paysans affprs ielhi 

oI de societis privees. c'est lecas. pir exemple, de Nationale pourlI De vloppement Agricole) ei V'ie de
 
- PALMINDUSTRIE pour ICpalniier i liile el lecocotier. faciliter Ies dniarchI.0s itI aCIltisitioi Lies intrants.
 
- SAPH (Socict5 Africaine des Plantations d'Hlhv&a ) et Cependant. t.nt donn,5 qiIC liSAI'MACI et liSODE-

SOGB (Socit de Grand Bereby) pour I'h,5v'i PALM ne maitrisent pas licommercialisation des
 

- SALCI pour I'anans, produits agricoles. (les i\saiis veNiiden eux-niemes
- SODESUCRE pour sire.I leurs produits en slliVant soiI lifili rc officielle, soi- CI DT (Coipagnie lhiI\oirennelepour Ic veloppeinelt des fili~re paral l~e), liBNDATextiles) pour Ic CotOi, se trouve non-rcnibors3Sel el. par conseiIient. tie bMni"icie d' aiCuin prolit. Ainsi. 
A c6t6des plantations industrielles (Ili'elles exploitent ces a banluc i'accorde lus de paysns qui . dep prts aux 

socit s encadrent leS paysains poumr lIartalisation ieplanta- cc it. n'out plus accs iix eigrais. 
tions dites "villagcoises". 

Ici. I'utilisation des engrais est de r~gle et s'effectiie Le Prix des Engrais 
contormement -i de:; normes agronomiques gniralelnit La vente de hi plupart des engrais s'elfectue stir appels 
exactes quaIIt ax types d'engrais et aux doses d'application. d'offres internationaux. Les socictes nationales de production
En effet, ces socitdis travaillent eittroite collaboration avec et de distribution d'engrais (SIVENG et STEPC) repondent it 
des instituts de recherche. En g~nral. les programmes ces appels, entrainant ainsi oine 6galit6 du prix de vene de 
d'engrais sont Ltablis I partir d'analyses de sols. de tissis de I'engrais stirI marchle, bI.al au prix di niarch initernat ioial. 
plantes rcalisdes soil par ces soci6tis, soit par les instituts de E gunral. quand les prix Lies engrais iutllentent. lhi 
recherche. demande chute ininiMdiatement :cependant deptis hi suppres

stibVeltiOI,
sion de lia ioti S niiVOIIS pMS encore C(lState
Le Financement et la Distribution des Intrants aux d'effets n1giatifs sUr lidemande. El effet, hi CIDT. leplus 
Paysans important des clients de liSIVENG. it'a ps encore iiodifie 

Considrant le pouvoir d'achat trbs limit6 de lipopulation sa demande. tooiour's reste atLHOuLr de 40.000 T. 
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Conclusion 

Vu les grandes Superficies occupees par les exploitations 
agricoles (cafr. cacao et cultures vivriires) bMn6ficiant pas de 
l'utilisation des engrais. nous pouvons affirmner que la C6te 
d'Ivoire dispose d'normes potentialit~s de d6veloppement 
concernant le secteur des engrais. Un tel d6veloppernent est 
n6cessaire pour arn6liorer la productiN'it6 de I'agriculture et 
suffire ainsi aux besoins de consommation de la population 
locale. 

Le gouvernement doit donc mettre en place des dispositifs 
permettant aux paysans de payer les intrants. Pour cela, il faut 
red6finir de nouvelles strategies de commercialisation des 
produits agricoles. accroitre le r61e des groupernents voca
tion coop6rative (GVC), red6finir leur statut afin pour les 
rendre plus cr6dibles. Ces GVC, assurant la commercialisa
tion, pourront alors avoir accis aux cr6dits pour leu.'s 
membres. 

30 



Le R6le Des Engrais Dans le D veloppement 
de la Productivite Agricole au Ghana 

S.K. Dapaah et E. S.Otinkorang 

Resume 

La politique agricole du Ghana vise A: (1) promouvoir 
]a productivit6 des petits exploitants, (2) fournir Atous les 
Ghan6ens une alimentation dquilibrde, (3) 6quilibrer la
balance des paiements A travers une diversification des 
exportations, et (4) 6tablir des rapports r~ciproques entre 
l'agriculture et l'industrie. 

En 1983, le gouvernement du "Provisional National 
Defense Council" et lc Fonds mon6taire international se 
sont mis d'accord sur un programme A court terme de 
stabilisation mon6taire. Ce programme implique 
I'ajustement progressif des taux de change Ct un resserre-
meat fiscal accru. 

Quatrc-vingt pour cent de Ia production agricole est 
assurde par les petits exploitants dont le niveau de produc-
tivit6 est tr~s bas, parce qu'ils utilisent peu d'intrants, les 
engrais en particulier. Tous les probl~mes que connait le 
secteur des engrais se posent au niveau de l'importation et 
de ia distribution. A cause de ]a raret6 des devises et de la 
subvention aux engrais, le minist re de I'Agriculture se 
charge de l'dvaluation des besoins annuels, de 
l'importation et de la distribution. Aucune unit6 de
production locale n'existe au Ghana. Les produits
import6s sont ensuite r6partis dans les r6gions suivant les 
besoins, et compte tenu des schemas habituels d'utilisation 
et du niveau des stocks. 

Auparavant, l'importation, le transport et ]a distribu
tion des engrais accusaient souvent des retards. 

Les engrais ensachds sont import~s par le port de 
Tema, mais les mauvaises conditions de fonctionnement 
de cc port limicnt le taux de d6chargement. Les engrais 
sont achemin6s vers les ddp6ts int6rieurs principalement 
par la route. Mais le rdseau routier est g6ndralement
ddfcctueux et le t'.ansport par chemin de fer ou par voie 
fluviale est pcu d6vclopp6. Ces facteurs expliquent en 
partie pourquoi environ dix pour cent Aquinze pour cent 
seulement des utilisateurs potentiels ont accbs aux engrais. 

Sedon les prdvisions, la dcmande d'engrais qui se 
situait autour de 78 000 tonnes en 1988 passerait A100 000 
tonnes en 1989 et pourrait atteindre 107 000 tonnes en 
1990. La demande est d6terminde par le prix de vente des 
engrais que l'Etat subventitonne Apros de 42 pour cent. Le 
gouvernement projette de r6duire progressivement cettesubvention an cours des trois prochaines ann~es, et de Ia 

supprimer vers 1990. 

La privatisation du secteur des engrais au Ghana 
s'dtalera sur une p6riode de quatre ans-1987-1990. La 
suppression de la subvention se fera Acc m8me rythme, 
ainsi que I'instauration du march6 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 merchandise exports; it has
 
enployed 55% of the labor force. About 70% of the 

population (9.2 million) live in rural areas. In every 

respect, therefore, agriculture is the "prime-mover" of the 

Ghanaian economy, and it is in the agricultural sector that 

the battle for long-term economic growth and develop-

ment will be won or lost. 


The scope for efficient growth in agriculture is great 
because Ghana is endowed with an immense agricultural 
resource base, a relatively large and potentially competi
tive industrial capacity, an abundant supply of 
hydroelectric power (1070 megawatts), 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 herself and exporting her 
surpluses has in the past suffered as a result of a general 
decline in Ghana's economy. The GDP declined by 0.5% 
per annum between 1970 and 1982. Real per capita
income fell by 30%, import volumes fell by 65%, and real 
export earnings declined by 52%, falling from 21% of 
GDP in 1970 to 4% in 1982. The consumer price index in-
creased 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 13.2 million, and the per 
capita gross national product (GNP) was about US $390 
in 1985. 

The general decline in the Ghanaian economy was 
caused, in part, by inappropriate and uncoordinated 
economic policies, outmoded institutions, and unworkable 
procedures. The inappropriate policies included (1) the 
maintenance of a grossly overvalued domestic currency 
rate; (2) quantitative import restrictions, which protected 
noncompetitive systems of industrial and agricultural 
production; (3) excessive taxation of exports, which 
resulted in reduced production and foreign exchange earn-
ings; (4) maintenance of low product prices through sub-
sidies for the benefit of urban consumers, which resulted 
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in a marked decrease in domestic production; and (5) the 
uncoordinated fashion in which research, extension, and 
other institutions pursued their narrowly defined 
objectives. 

Because of these unfavorable domestic policies and the 
consequent disincentives to produce the crops for which 
Giana has a clear comparative advantage, there has been 
a decrease in the production of several crops, including 
tobacco, cocoa, cotton, rubber, and oil palm. The resultant 
highly distorted incentive structure has imposed high 
implicit taxation on some crops with a clear comparative 
disadvantage (merchandized rice and sugarcane). 

Agricultural Policy Objectives 

In recognition of the leading role that agriculture plays 
in the national economy, Ghana's agricultural policy is 
formulated to be a sub-set of national economic growth
policies that are concerned with the attainment of such 
broad economic and social goals as increased efficiency 
andproductivity, intenal price stability, external balance of 
payments, andpoliticalstability. 

Ghana's agricultural policy is to evolve a national 
agricultural strategy that is oriented toward development, 
enhanced productivity, and the promotion of competition. 
More specifically, the strategy would achieve the following 
goals: 

1. 	Promote increased smallholder productivity and 
ensure that all efficient farmers, fishermen, processors, 
and distributors as well as others in the agricultural 
sector earn incomes that are comparable to those out
side agriculture, thus making agriculture an attractive 
employment alternative to industry, trade, and 
commerce. 

2. 	 Provide all Ghanaians with adequate and nutritionally 
balanced diets at reasonable 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 agriculture will also create demand for 
industrial goods as the incomes of the farmers improve 
from increased productivity and marketable supply. 

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

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

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

3. 	 Increase export earnings from crops and animal 
products, including cocoa and nontraditional exports. 

4. 	 Rationalize and improve the performance of public 
sector expenditure in griculture. 

5. 	 Provide for sufficient research, incentive, and invest-
ment to ensure the implementation of national conser-
vation policy. 

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

The Government's strategy for the rehabilitation and 
further development of the agricultural sector is based on 
considerations of competitiveness, efficiency, and equity.
The Government's role in the sector will be rationalized to 
provide a suitable environment for competitive markets to 
develop and resources to be allocated efficiently. In order 
to achieve these objectives, the Government will identify 
and take appropriate steps to remove bottlenecks that 
continue to prevent farmeis, fishermen, processors, and 
distributors from taking full advantage of the improved 
macroeconomic climate on their own accord, 

Recent Policy Measures 

Given the continuing decline of the economy, it was 
necessary to take appropi ate trade, exchange rate, 
monetary, fiscal, and non-price policy initiatives. The 
Government of the Provisional National Defence Council 
(PNDC), which took office at the end of 1981, announced 

a series of fundamental economic reform measures in 
April 1983 and agreed to a short-term stabilization 
program with the International Monetary Fund (IMF).
The major measures under this first phase of the ERP 
have included the following. 

- Progressive exchange rate adjustments from C275 
US $1.00 in April 1983 to C185 = US $1.00 in March 
1988. The latest exchange rate represents an auction 
rate. 

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

- An additional C10,000 per tonne to be paid if the 
production target for the 1987/88 season of 230,000 
tonnes was exceeded. 

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

- The preparation and implementation of rehabilitation 
programs for key sectors, including cocoa, gold, tim

ber, milling, and transportation. 
- Increases in low pblic sector salaries by 40% in April 

1984 and 80% in January 1985 and by a doubling of 
salary levels on average in January 1987, with the 
objective of providing increased incentives in the civil 
service, particularly for the higher management levels. 

- The encouragement of private sector involvement in 
activities previously controlled by Government and 
attesp

parastatals. 

- Increasing interest rates to encourage saving and 
achieve a positive real rate of interest. 

Recent figures show that the economy has begun to 
respond, despite a slow start due to severe drought in 
1983. Real GDP increased by 10.7% in 1984, helped by a 
more normal rainfall, after five successive years of decline. 
A further increase of 5.1% in GDP was recorded in 1985 
bringing the GDP to only 5% (in real terms) below the 
production peak that occurred in 1974. The increase in the 
consumer price index fell from 263% in 1983 to 40% in 
1984, and a further decline to 10.4% occurred in 1985 
despite heavy exchange rate adjustments. It rose to 25% in 
1986 and to 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 service 
(including IMF) was about US $281 million in 1985, which 
was 43.5% of estimated export levels in that year, which 
amounted to US $391 million in 1986. 
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Agricultural output, accelerated by good rainfall, im-
proved incentives, and input supplies, grew at 10% in 1984 
and accounted for about 51% of GDP. Further growth in 
agriculture we.as about 4% in 1.985 and 2.5% in 1986. 

Despite some positive responses to the policy reforms, 
the country still faces the formidable task of achieving
food self-sufficiency and realizing the considerable poten-
tial for export. This is because the productivity of 
smallholders, who account for nearly &AJ% of agricultural 
production, is very low even for levels achieved in other 
African countries. The low productivity is largely attrib-
utable to the limited use of inputs (particularly fertilizer),
low availability of credit for purchase of inputs, and weak 
infrastructure. The Government intervention is a major 
contributing factor since the budget allocates little for the 
mobility of nearly 5,000 extension agents (90% of the 
budget gocs for their salaries), and the import of fertilizer 
and the purchase of seed by Government are almost 
-'•ways delayed because of the nonavailability of local 
funds and bureaucratic bottlenecks. The fertilizer for 1988 
is still to be received, and the Ghana Seed Company, a 
state owned enierprise, cannot mobilize C50 million for 
purchase of seed for the ensuing season. Ghana depends 
on food aid and commercial imports for about 15% ,fits 
needs. I,1987, when the rainfall was late, the deficit in 
food grains was accentuated, resulting not only in larger
imports but also in a steep rise in food prices; in turn, a 
highly inflationay situation developed, which had an 
adverse impact on the macroeconomic situation, 

Farming Systems and Cropping Across Ghana 

Ghana can be divided into four ecological zones, 

namely, coastal savannah, forest, transition, and northern 

savannah. These zones are fairly homogeneous for rainfall 

pattern and for agronomic and vegetation conditions, 

other factors that influence farming systems and input 

utilization. 


The transition zone is considered overall as the main 
cereal food-crop area. It is just about 180,000 ha, and 
maize, the principal cereal i!i 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 cereal is 
the most important source of income for 80% of the 
farmers. Fields are 70% monocropped and 30% inter-
cropped with cacsava, yam, cowpea, and groundnuts.
About 80% of farriers are aware of important rccommen-
dations on maize production. 

In the survey area, and possibly in the whole of the 
transition zone, more than 60% of the maize is planted 
with improved seeds, while fertilizer use is just about 40%, 

depending mostly on availability and farmers' cash 
resources.
 

Despite a crisis in spare parts supply, 50% of the land 
is prepared by tractors. The shifting system seems to be 
declining and moving to the areas close to the forest 
where yams and cassava are tie most important root 
crops. A good percentage of farmers (at least 50%) in this 
area can be regarded as following "improved" practices 
and are potential users of fertilizers. 

In the forest area, maize seems to be 25% 
monocropped aitd 75% intercropped. According to a sur
vey effected in the Central Region, there are areas where 
only 4% of maize land is cultivated with fertilizer. These 
low rates of utilization are explained by the use 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:ea is 43% compared with 
an average of 70% in the whole country. Nevertheless, in 
some areas where maize is more intensively grown, fer
tilizcr is still required. 

In the northern savannah, except in the western parts 
of the northern and upper regions, crop performance is 
poor because of a long history of field exploitation, 
drought, and deficiencies of major nutrients (nitrogen)
and microelements (zinc). As a matter of fact, drought, 
wind, deforestation, and continuous monocropping are 
destroying the agronomic structure of the land, and fer
tility is declining while topsoil erosion increases. 

The cropping system shows both permanent and inten
sive cultivation wi.zre the population density is high and 
shifting cultivation with long periods of fallow where the 
density is low. It appears that farmers in this zone are 
more aware of the benefits of fertilizers and have been 
using fertilizer for a long time because this input is essen
tial fo increased yields, when used in conjuncLion with 
other measures that improve soil structure and organic 
matter, such as reforestation and agroforestry. 

Fertilizer is especially needed in those areas (Upper
East Region) where population pressure (87 peoplckm 2) 
is higher than the national average (50 people/km ) and 
land shortage does not allow a shifting system. 

Yield Response to Fertilizer Application 
Data on yield response to fertilizer application on 

maize are available from a number of research institu
tions, including Ghana Grains Development Project 
(GGDP) which has been conducting research trials all 
over Ghana for 9 years. Reports indicate that growing
maize under appropriate technology and fertilizer use 
results in yield increases up to 532% compared with tradi
tional technology. 
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The contributions to grain yields of each recom-
mended component in the different zones are summarized 
ia Table 1. The 1981 trials showed that fertilizer enhanced 
yields by 54%-64% and thus was by far the most impor-
tant component in maize production, followed by
improved maize variety (22%) and agricultural practices 
(13%-25%). 

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

% Contribution 
Guinea Savannah Forest, Transition 
(Minor Season, (Major Season, 

Component 1981) 1981) 

Variety 23 21 
Two weedings 3 7 
Density 10 18 
Fertilizer 64 54 

Source: GGDP 

The general conclusion from the numerous fertilizer 
trials in Ghana since 1983 is twofold: first, technical 
response to fertilizer is higher in cases where good 
management techniques predominate than in cases where 
reasonably poor farm management exists, and in fact, 
good yields are often obtained with row planting, good 
weeding, and improved seed; second, different zones 
require different rates of fertilizer depending on the crop-
ping system and soil fertility. 

Fertilizer Requirement Rates 
In the forest and transitional areas, compound

15-15-15 or 20-20-0 should be applied after 2 weeks at a 
rate of 1 bag/acre (125 kg/ha), and 1 bag/acre (125 
kg/ha) of ammonium sulfate should be applied 6 weeks 
after planting; the quantity of major nutrients is equivalent 
to 45-19-19 kg/ha of N-P205-K20/ha. 

In savannah and well-cropped sites in transitional 
zones, either starter fertilizer (:ompound) or ammonium 
sulfate should be applied at a rate of 2 bags/acre or the 
equivalent of 90-38-38 kg of N-P205-K20/ha. Associated 
vith fertilizer, seed rates of 42,000/ha, row planting, and 
two weedings are also advised. 

Fertilizer Supply Related Problems 
Given an adequate and timely supply of essential 

inputs, adequate guaranteed minimum producer prices, 
and improved extension services (Lom6 Ill-Rural 

Sector Program, VORADE?-WB, NORADEP-West 
Germany, and others), Ghana has the potential for sus
tainable self-sufficiency in food production, with enough 
surplus for strategic reserves and some export. 

Ghana has a strong comparative advantage in a variety 
of annual and tree crops. The agronomic potential exists 
to nearly double yields on most crops. Improved technical 
packages exist for maizu, rice, and a number of other 
crops. If rainfall is adequate, use of fertilizers on local 
varieties can lead to a 20%-30% yield increase; if 
imprnved (fertilizer responsive) varieties are used, a 100% 
increase is achievable. 

Although average yields of 4.2 tonnes/ha of maize 
have been obtained from research and field trials, the 
average national yield in the last decade was only 
1 tonne/ha. Yields fell to 0.85 tonnes/h.! in 1983 because 
of widespread drought but increased to 1.18 tonnes/ha in 
1984 when rainfall was adequate. About 35% of maize is 
planted with high-yielding varieties, mainly La Poster and 
Composite 4.' Planting of higher yielding varieties is 
gradually increasing as more improved seed is being made 
available by the Ghana Seed Company (GSC). 

Input Supply System-The main issues of input supply 
relate to fertilizer importation and distribution. Because 
of the scarcity of fertilizers due to foreign exchange 
shortages and subsidies on the fertilizers, the Ministry of 
Agriculture (MOA) has been responsible for determining 
annual requirements (provisioning) and for importing and 
distributing fertilizers. There is no local production of fer
tilizers in Ghana. 

An increasing share of the import and distribuaon of 
inputs other than fertilizer, i.e., agricultural hand tools and 
agro-chemicals, is being handled by private sector trading 
houses. 

Fertilizer Procurement-The Crop Services Depart
ment (CSD) of MOA determines annual fertilizer 
requirements from consumption estimates submitted by 
MOA regional offices and the Farmers Services Coin
panics (FASCOMs) oper:,:ieg *i- ihe Volta and Upper 
East and West Regions. The actual quantities of fertilizers 
to be imported are determined by the foreign exchange al
located for fertilizer imports. Imported fertilizer is allo
cated to regions according to requirement submittals and 
consideraions of historical use patterns and inventory 
positions. 

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

1. Ghana Agricultural Sector Rehabilitation Credit 
Report-FA (1985). 
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Ghana (BOG) in respect of the IDA and certain other 
donor-aided import programs. In other cases, fertilizer is 
imported by the Ghana National Procurement Agency 
(GNPA) on behalf of the MOA. 

With the establishment of Government-owned 
FASCOMs, fertilizer distribution has been transferred 
from the MOA to these companies in the Upper East, 
Upper West, and Volta Regions. In all the other regions, 
the MOA continues to be responsible for fertilizer dis-
tribution. Delays in importation, transportation, and dis-
tribution of fertilizers hav been common problems over 
the past years, ivolviing also the fertilize- for the 1988 
crop season. 

Fertilizer is imported in bagged form through the Port 
of Tema. Poor port conditions limit vessel unloading rates. 
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 overseas port clearance opera-
tion. Fertilizer is discharged from vessels directly onto 
trucks for haulage to MOA national warehouses at Tema 
and Swedru and to MOA regional and district depots
from which it istrucked to subdistrict sales outlets. The 
State Transport Corporation (STC) and private truckers 
are hired to do this trucking. The FASCO "s do most of 
their own trucking. 

Road transport is the predominant mode of moving
fertilizer from the port to inland depots. Only limited use 
has been made of rail transport because few, if any, MOA 
storage depots are located on rail lines. Inland water 
transport via Lake Volta and connecting rivers is also 
limited but holds promise of expansion as new ports are 
developed and additional barg(. capacity is added. 

With few exceptions, road conditions are poor, par-
ticularly in the rural areas, 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 to 
village-levcl sales points. Because of the poor state of the 
roads, private truckers are reluctant (and often refuse) to 
undertake trucking in (he rural areas. This is particularly a 
problem in the more remote areas because MOA hks 
little transport facility of its own. 

Fertilizer Storage Capacity and Warehousing 
Network-The fertilizer warehousing 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 

(22,500 tonnes), regional and district depots (61,080 
tonnes), and retail outlets (30,100 tonnes); thus, existing 
total storage capacity is about three times that of the 1987 
fertilizer import. 
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Figure 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 capacities are estimated at about 29,150 
tonnes and 31,900 tonncs, 2 respectively. Some of these 
depots are government owned, but many are rented or 
borrowed (rent-free) from various government and other 
organizations. Most depots are in acceptable condition for 
fertilizer storage, but some are in need of extensive repair. 

Fertilizers are sold to farmers mainly at 
MOA/FASCOM village-level sales outl-ts. In the Greater 
Accra Region, they are also sold through 26 farmer
operated sales centers. Sales to parastatals, private 
organizations, and large farmers are generally made at 
national and regional depots. There arc an estimated 400 
locations at which farmers may purchase fertilizer. With 
the excepti'n of the specially designed FASCOM farmer 
service centers and the sales outlets built by the 
Ghanaian-German Agricultural D(;velopment Project 
(G-GADP) in the Northein Region, most sales outlets are
 
makeshift facilities. These includc rooms in MOA office 

2. Ghana Fertilizer Privatization Study-IFDC (1986). 
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complexes and other government buildings, private dwell-
ings, stalls, and huts. 

Tht. general flow of fertilizer from the port to the 
depots and sales outlets is depicted by the diagram in 
Figure 2, and the Ghana transport system is shown in 
Figure 3. 
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strategies are fully involved. As a matter of fact, the 
availability of fertilizer allows a permanent farming sys
tem. It is hardly possible to grow two or more successful 
crops without it; thus, farmers are forced to shift. The per
manent system brings many advantages in farming and 
social relations. Land preparation is lighter and easier to 
mechanize, agronomic and ecological conditinns are 
already known, and land improvements are easier to 
make. 

Other social impacts connected with a permanent 
farming system include the development of infrastructure 
facilities such as extension services, markets, shops, banks, 
etc., which help strengthen social relations -ind mutual 
cooperation among farmers. 

Farm size (all treated area) and improved techniques 
are strictly determined by fertilizer. Land and labor are 
quite easily available and do not seem to be major 
production-limiting factors, whereas capital is, overall, 
hardly ever abundant among medium- and smallholders. 

is why, when input and machinery use dccreasu be
cause of cash shortages, labor and land productivity fall 
and the farm size is reduced. 

facilities are difficuit to manage when 
smallholders cannot provide the necessary auarantees 
required by the banks and when fertilizer availability is 

because of a national shortage of foreign 

exchange, lack of transport, bad road conditions, and 
procedures. 

Demand of Fertilizer-Fertilizers have been used in 
Ghana in increasing quantities since 1963, when the 

Ah lhlegon.............-... FAO-FFHC Fertilizer Program was started on a ilot
 
Geltet Ac- Rlegion 

Ada: S1 -t,,Kassel..... 

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 Services Rehabilitation Project, and 
38,000 tonnes by the Dutch and Japanese Governments; 
the remaining 10,000 tonnes will be met from anticipated 
MOA stocks carried over from 197. This would allcw fer-
tilization of about 500,000 ha of land under important 
crops, representing approximately 15.0% of total area 
planted with important crops. 

Fertilizer Demand Related Problems 
At the farm level, the importance of fertilizer is not re-

lated to yield increase alone; rather, all the farmer's 

basis in the Eastern and Central regions. Imports jumped
from 1,314 tonnes in 1909 to nearly 8,000 in 1965, due 
mainly to involvement in large-scalc farmin,, and 
mechanization by the State Farms Corporation, UGFCC, 
and the Workers Brigade. However, owing to a number of 
problems, including lack of adequate facilities for fertilizer 
distribution and marketing, quantites used by small-scale 
farmers have been very small, ranging from 10% to 15% 
of the potential use. 

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
ton of fertilizers, they usually do not reflect farmer 
demand for fertilizers. Imports are of two main types: 
(1) compound granulated fertilizers and (2) straight fer
tilizers, chiefly ammonium sulfate, single and triple super
phosphate, and .iuriate of potash. These fertilizers are 
used 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 Typen 

--------------------------- (tonnes)---------------------------
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 10,00 10,000 10,000 - - - 30,000 

Subtotal 18,500 18,000 18,500 - - 55,000 

AFDB (ADF) 19S8 -  - -
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 
1990 

21,000 
23,000 

21,000 
23,000 

21,000 
23,000 

5,000 
3,000 

1,000 
500 

5,000 
4,000 

-

-
73,500 
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 fertilizer. 
difficult to make because of the following considerations: 

5. 	 Inadequate extension services staff and facilities fail to
1. 	For a variety of reasons, imported fertilizers usually provide information to farmers on improved tech

arrive late for use by farmers. niques; also agricultural research has not been able to 
provide many of the answers to problems such as use 

2. 	 Volume imported i. usually limited by funds available, of suitable seed varieties, diseases, weed and insect
and the fertilizer market is never saturated; thus, there control measures, and other cultural practices that 
is no way of assessing potential demand for fertilizers, promote increased fertilizer use. 

3. 	 Inefficient marketing and distribution of fertilizer Experience has shown that fertilizer use projections
result in significant lossns. have to be based on realistic assumptions and that the ex

isting conditions in the country must be taken into con
4. 	 Inadequate crop marketing systems, especia1 y for sideration. The demand projections in this paper are 

increase in food crops obtained through the use of fer- therefore "induced demand" projections and postulate 
tilizer application, result in decreased effective demand active government intervention to stimulate and influence 

39
 



Table 3. Fertilizer Imports During 1954-87 

5-20-15 3-25-18 Other
Year SA S3 TL2 MP SP MS Urea 15-15-15 20-20-0 10-20-15 DAP/CAN 2-24-11 Mixtures Total 

------------------------------------- (tonnes) ------------------------------------
1954 452 20 29 65 66 42 674 
1955 578 89 139 8 41 48 903 
1956 
1957 
1958 

1,560 
208 
620 

25 
9 

87 

56 
376 

66 

111 196 
4 116 
5 80 

95 
162 
115 

2,043 
875 
973 

1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 

596 
290 
633 
513 

3,000 
1,000 
1,300 
5,018 

182 

124 31 2 
45 210 107 
66 459 275 
47 1,595 2.5 

2,500 1,060 600 
1,100 192 1,200 

950 2,477 800 
275 - -

- 6 287 

247 
405 
400 

-

700 
300 

-

-
-

94 
-

1,540 
550 

165 
-

1,540 
950 
123 
161 13 

29 
257 

94 
455 
430 
2,50 
170 

13 

1,029 
1,314 
1,927 
2,894 
8,295 
7,122 
7,697 
5,429 

649 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 

150 
1,210 
3,140 
1,943 
3,352 
8,100 
4,150 
2,258 
2,557 
2,900 

13,739 
19,000 
17,980 

150 
2,300 

97 
460 
287 

1,500 
800 

1,025 
582 

6,700 
-

-

-

-

510 
72 
21 
88 

300 
200 
900 

-
780 

-

-

400 

-

225 
38 

179 
33 

"jo 
10 
5 
-

70 
-

-

500 

-

-

11 
92 

137 
48 

-
-

-

10 
-
-
-

7 
302 

5 

350 

3 
3 

33 
8 

10 
3 

2,000 
500 

3,671 
4,923 
5,787 

14,278 
6,000 

16,075 
36,626 

4,200 
15,896 
39,650 
39,600 

900 
510 

1,087 
544 

2,085 
3,418 
1,000 
1,475 
4,218 
4,000 
6,180 

124 
159 

930 

500 

3,000 

500 

4,300 
1,545 

1,480 

1,000 
300 

240 
2,000 

3,200 
5,255 
8,250 
8,626 

12,307 
16,931 
12,470 
22,241 
43,983 
26,550 
39,360 
58,650 
60,460 

1981 - - - - -
1982 14,000 - - - - 20,000 8,000 500 4,000 46,500 
1983 - - - -

1984 
1985 
1986 
1987 

13,600 
5,437 
8,500 

10,750 

-

-

400 

-

-

-

-

-

1,000 
600 

-
-
-

200 24,550 
21,362 

3,300 

3,200 
9,600 

12,750 
600 
400 

38,350 
29,999 
20,100 
32,200a 

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- evidenced by the lack of organization, incomplete records,
izers) and supplement their purchasing power through and difficulties in locating information on fertilizer 
credit facilities, requirements, imports, regional allocations, and 

inventories. 
Annual requirements are compiled by the fertilizer 

provisioning officer of Accra-based Crop Service Depart- Usually regional MOA requirements are compiled on 
ment of MOA, by MOA regional offices or, in the case of the basis of the district extension officer's requests, which 
the Volta and Upper Regions, by FASCOMs who act in are based on their personal "feeling" rather than on a 
place of MOA in these regions. According to an IFDC consideration of the real agricultural system, farmers' 
study, (fertilizer privatization study-July 1986) the situation, and the requirements and fertilizer response in 
fertilizer ;nformation system needs to be improved as different crops. 

40
 



The Ministry of Agriculture estimates that by 1990 the rather than through acreage expansion. The available
demand for cereals in Ghana will reach 1.3 million tonnes; evidence indicates that fertilizer accounts for between
634,000 tonnes of maize, 125,000 tonnes of rice, 272,000 54% and 64% of the total gain in grain yields in Ghana. 
tonnes of millet and sorghum, and the remaining 193,000 Over the 1988-90 period, therefore, only moderate 
tonnes made up of wheat and barley which are imported. increases in acreage under cultivation are anticipated for 

These demand estimates represent 31% increase over the various crops. 
the 1988 projected maize production of 484,000 tonnes, Increases in production are expected mainly from
73% increase over the 1988 production estimate of 72,400 increased fertilizer use, the use of improved varieties, 
tonnes, and 23% increase over the 1988 production esti- pr e aed farm manaeme pr a ties,
mate of 222,000 tonnes of sorghum and millet. Similar in- proper agronomic and farm management practices, and 
creases in roots and tubers, pulses, nuts, vegetables, and vastly improved extension services. 
fruits are expected by 1990. On the basis of these expectations, the demand for fer-

It is the policy of the Government to meet these tilizer in Ghana is expected to increase from about 78,000
demand increases over the next 2-3 years through tonnes in 1988 to 100,000 tonnes in 1989 and 107,000
increased productivity on existing lands under cultivation tonnes in 1990 (see Table 4). 

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

1988 1989 1990 
Area to be Fcrtilizcr Area to be Fertilizer Area to be Fertilizer 

Prjcctc Fertilized Requirement Projccted Fertilized Requirement Projected Fertilized Requirement
Crops '000 ha % '000 ha Type Tonnes '000 ha % '000 ha Type Tonnes '000 ha % '000 ha Type Tonnes 

Maize 600.00 20 120 20-20-0/ 30,000 630.0 25 158 20-20-0/ 39,5. 1 650.0 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. 26 20-20-0/ 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 20-20-0 3,125 525.0 75 37 20-20-0 4,625 530.0 75 40 20-20-0 5,000 
millet A/S 6,250 A/S 9,250 A/S 10,000 

Groundnut 170.00 5 8.5 S/S 2,000 178.5 5 9 S/S 2,250 180.0 5.0 9 S/S 2,250 

Cotton 11.5 100 11.5 15-15-15 1,438 12.0 100 12 15-15-15 1,500 15.0 100 15 65-i5-15 1,875 
!,438 20-20-0 20-20-0 

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

Tobacco 3.0 100 3.0 10-20-15 375 3.2 100 3.2 10-20-15 400 3.5 100 35 10-20-15 438 
Oil palm 30.0 60 18.0 15-15-15 2,250 31.5 65 20 15-15-15 2,500 35 70 25 15-15-15 3,125 

M/P 2,250 M/P 2,500 M/P 3,125 

Vegetabies 50.0 5 2.5 15-1!-15 321 53.0 7.5 4 15-15-15 500 55 7.5 4 15-15-15 600 
Cowpea, 32.0 5 1.6 SS 200 34.0 7.5 2.5 S/S 312 35 7.5 2.6 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 or, adequate
quantities of fertilizers available at the farm gate at the 
right time, availability of adequate levels of credit, proper 
marketing arrangements, and, above all, availability of 
other complementary inputs that will allow the farmers to 
obtain high yields. In the absence of accurate statistical 
data on these factors, the demand estimates here are only
indicative of the general direction of fertilizer demand in 
Gbana over the next 3 years. 

Fertilizer Prices 
Prices are determined and put into effect when fer-

tilizer imports arrive at the port and c.i.f. prices are 
known. Until 1983, prices were determined by MOA. In 
1984 prices were set by an Agricultural Commodity Pric-
ing Committee based 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 remained 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 are shown in Tables 5 


Table 5. 1988 Fertilizer S,"ling Price Determination 

Cedis/50-kg bag 

1. 	 c.i.f. (10-20-15 @ $290/tonne) 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, 


selling 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 expenses 4,167.16 

a. 	At the exchange rate of C190.00 = US $1.00. 
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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 been 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 efficiency of delivery. A study on 
fertilizer distribution privatization recently made the fol
lowing recommendations: 

1. That the process of privatization be phased over 4 
years. 

2. 	That the price subsidy be eliminated in step with 
privatization. 

Table 6. 1988 Fertilizer Selling Price Determination 

Cedis/50-kg bag 

1. 	 c.i.f. (Muriate of Potash @ $162/tonne) C1,539.00' 
2. 	 Duty (30% of c.i.f.) N/A 
3. 	 Sales tax (20% of c.i.f.) N/A 
4. 	 Bank charges (7%) 107.73 
5. 	 Interest 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, delivery expenses,
 

selling expenses (6%) 92.34
 
9. 	 Total local expenses 569.43 

10. 	 Total expenses (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 2,327.87 

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

http:2,327.87
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Table 7. 1988 Fertilizer Selling Price Determination 

Cedis/50-kg bag 

1. c.i.f. (15-15-15 @$162/tonne) C1,539.00a 
2. 	 Duty (30% of c.i.f.) 
3. 	 Sales tax (20% of c.i.f.) 
4. 	 Bank charges (7%) 
5. 	 Interest on bank loans (9%) 
6. 	 Transport and handling charges (8%) 
7. 	 Administrative and other charges (7%) 
8. 	 Inland freight, delivery expenses, 


selling expenses (6%) 

9. 	 Total local expenses 

10. 	 Total expenses (1+9) 
11. 	 Importers margin (7.5% on 10) 
12. 	 Wholesale price (11 + 10) 
13. 	 Retail margin (12% of 12) 
14. 	 Retail price without subsidy 

on local expenses 
15. 	 Retail price with 30% subsidy 

on local expenses 
16. 	 Retail price with 37% subsidy 

on local expenses 

N/A 
N/A 

109.73 
141.10 
125.40 
109.73 

94.05 
580.01 

2,147.51 
161.06 

2,308.57 
277.03 

2,585.60 

2,411.60 

2,371.00 

Table 9. 193 Fertilizer Selling Price Determination 

Cedis/50-kg bag 

1. 	 ,.i.f. (S/A @$102/tonne) C969.00a 
2. 	 Duty (30% of c.i.f.) N/A 
3. Sales tax (20% of c.i.f.) N/A
 
4, Bank charges (7%) 67.83
 
5. 	 Interest on bank loans (9%) 87.21 
6. 	 Transport and handling charges (8%) 77.52 
7. 	 Administrative and other charges (7%) 67.83 
8. 	 Inland freight, delivery expenses,
 

selling expenses (6%) 58.14
 
9. 	 Total local expenses 358.53 

10. 	 Total expenses (1+9) 1,327.53 
11. 	 Importers margin (7.5% on 10) 99.56 
12. 	 Wholesale price (11 +10) 1,427.09 
13. 	 Retail margin (12% of 12) 171.25 
14. 	 Retail price without subsidy
 

on local expenses 1,598.34
 
15. 	 Retail price with 30% subsidy 

on local expenses 1,490.78 
16. 	 Retail price with 37% subsidy on 

local expenses 1,465.68 

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

Table 10. 1988 Fertilizer Selling Price Determination 

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

Table 8. 1988 Fertilizer Selling Price Determination 

Cedis/50-kg bag 

C1,567.50a 
N/A 
N/A 

1. 	 c.i.f. (S/S @$165/tonne) 
2. 	 Duty (0% of c.i.f.) 
3. 	 Sales tax (20% of c.i.f.) 
4. 	 Bank charges (7%) 
5. 	 Interest on bank loans (9%) 
6. 	 Transport and handling charges (8%) 
7. 	 Administrative and othe" charges (7%) 
8. 	 Inland freight, delivery expenses, 


selling expenses (6%) 

9. 	 Total local expenses 

10. 	 Total expenses (1+9) 
11. 	 Importers margin (7.5% on 10) 
12. 	 Wholesale price (11 +10) 
13. 	 Retail margin (12% of 12) 
14. 	 Retail price without subsidy 

on local expenses 
15. 	 Retail price with 30% subsidy on 

local expenses 
16. 	 Retail price with 37% subsidy 

on local expenses 

109.73 
141.10 
125.40 
109.73 

94.05 
580.01 

2,147.51 
161.06 

2,308.57 
277.03 

2,585.60 

2,411.60 

2,371.00 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

9. 
10. 
11. 
12. 
13. 
14. 

15. 

16. 

Cedis/50-kg bag 

c.i.f. (20-20-0 @$163/tonne) C1,548.00a 

Duty (30% of c.i.f.) N/A 
Sales tax (20% of c.i.f.) N/A 
Bank charges (7%) 108.40 
Interest on bank loans (9%) 139.40 
Transport and handling charges (8%) 123.90 
Administrative and other charges (7%) 108.40 
Inland freight, delivery expenses, 
selling expenses (6%) 94.10 
Total local expenses 574.20 
Total expenses (1+9) 2,122.70 
Importers Margin (7.5% on 10) 159.20 
Wholesale price (11 +10) 2,281.90 
Retail margin (12% of 12) 273.83 
Retail price without subsidy 
on local expenses 2,555.73 
Retail price with .30% subsidy 
on local expenses 2,383.47 
Retail price with 37% subsidy 
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 a 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 sector. 

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

In the first year (1988), the plan was to introduce 
private retailing of fertilizers in the Volta and Brong 
Ahafo Regions. In the Volta Region fertilizers arc cur-
rently distributed through a FASCOM, which is essentially 
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 extension service. FASCOM and MOA would 
withdraw from retailing and instead sell to private
retailers from designated stores. The sellig price to these 
stores would be at a discount from the national uniform 
retail price to reflect a retailing margin. The retailers 
would be free to set their own retail price in the two 
regions. Farmer groups and cooperatives would receive 
the same terms as private retailers. The experience in 
developing a private ret tiling network in the two regions
in the first year would be used to develop a national 
private retail network. 

In the second 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 use as the basis for establishing their own retail 
prices. In areas where it is not possible for the 
MOA/FASCOM to withdraw from retail sales, for 
reasons of lack of retailers, cooperatives, or farmer 
groups, the retail price will provide for retailer margins 
based on the experience 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 wholesalers/distributors from central warehouses 
at Tema, Swedru, Kukurantumi, and Tamale. The price at 
each warehouse will reflect the cost at each location, 

Wholesalers and distributors will fix their own prices to 
the retailers who in turn will set their own retail prices. 
The existing general distribution system for goods con
tinues to function adequately up to the main towns, which 
are distribution centers, and therefore 1 year should be 
adequate to install a fertilizer wholesaler network instead 
of 2 years 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 sector will be permitted to 
import fertilizers that appear on an MOA-approved list,
which will be published. The announcement will indicate 
an estimate of existing stocks and anticipated stock as at 
the end of 1990. With this, the transfer of fertilizer 
procurement and distribution to the private sector will 
have been completed. 

The price subsidy on the local cost of fertilizer impor
tation will be phased out in 3 years. Estimated at 42% for 
1987 on the principle that the c.i.f. cost would be fully
recovcred, the subsidy will be reduced to 30% in 1988 and 
to 10% in 1989. In 1990 it will be eliminated altogether. 
Thus by the time the whole fertilizer delivery system is 
privatized in 1991, there will be no price subsidy, and a 
free market system will operate. 

To facilitate a smooth transition to full privatization 
within 4 years, the MOA is seeking the services of a per
son who has had at least 10 years' experience in the 
marketing of agricultural inputs in a commercial concern. 
He or she will head MOA's Crops Inputs Development 
Unit (CIDU) for a minimum period of 3 years. A senior 
MOA official with at least 10 years' experience in exten
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 years' ex
perience in selling agricultural inputs in the private sector,
 
to assist in the planning and implementation of the
 
privatization process. CIDU will set up a monitoring sys
tem based on monthly reports from extension officers to 
keep track of retailer development and sales. CIDU will 
be responsible for estimating demand and arranging for 
procurement, importation, and internal distribution prior 
to such activities being privatized. A Fertilizer Extension 
Advisory Committee will be set up in MOA to 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 bc completed over 4 years, including
the elimination of price subsidies in 3 years and the instal
lation of a free market pricing system. MOA's CIDU will 
oversee and promote the process of privatization. The 
series of actions that will be required to complete the 
process are indicated in the following schedule. 
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Schedule of Actions by MOA to Facilitate Privatization of Fertilizer Delivery 

Action 

1. 	 Appointment of key personnel to CIDU 

2. 	 Begin preparation of implementation plan for private retailing in 1988 
in Volta and Brong Ahafo Regions 

3. 	 Invite bids for 1988 supply 

4. 	 Evaluate bids 

Award bids 


5. 	 Announce 1988 prices with price subsidy not to exceed 30% 

6. 	 Launch private retailing program in Volta and Brong Ahafo Regions 
7. 	 import and distribute fertilizers 

8. 	 Invite bids for 1989 supply 

9. 	 Analyze performance and problems of private retailing in 2 pilot regions 
10. 	 Finalize plans for launching private retailing in other regions and make 

public announcement on privatization program 
11. 	 Award bids for 1989 supply 

12. 	 Announce 1989 Distribution Point Price with subsidy not to exceed 15% 

Expected to be 
Completed by Comment 

June 30, 1987 Yet to report 

July 30, 1987 Delayed 

August 31, 1987 Completed 

November 30, 1987 
December 31, 1987 Completed 

January 31, 1988 To be announced 
by end of April 

January 31, 1988 Delayed 

March 31, 1988 Slight delay 

August 31, 1988 On schedule 

September 30, 1988 On schedule 

December 31, 1988 On schedule 

December 31, 1988 On schedule 

January 31, 1989 On schedule 
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La Politique Des Engrais au Kenya 

Peter M. Amukoa 

R 	 sum 

L'agriculture reste la principale source de produits 
alimentaires et de devises pour le Kenya. Les engrais sont 
un des facteurs d6terminants pour l'accroissement de la 
production agricole. Tous les engrais dont le pays a besoin 
sont import6s; les statistiques r6centes montiont 
qu'environ 260 000 tonnes d'616ments fertilisants divers 
sont utilis6es chaque ann6e. 

Ii est important de noter que la consommation varie 
avec la pluviom6trie, c'est-A-dire qu'elle diminue pendant
les ann6es de s6cheresse. La majeure partie des fer-
tilisants est appliqu6c sur les cultures de rente: caf6, th6, 
ct canne Asucre. 

Ain d'augmenter Ia consommation d'ongrais, Ic 
gouvernement kenyan s'attache : 

1. 	Assurer une meilieure disponibilit6 des engrais. 

2. 	 Assurer des retomb6es 6conomiques int6ressantes 
pour les paysans qui utilisent les engrais. 

3. 	Assurer des cr6dits aux agriculteurs pour I'achat 
d'engrais. 

La raret6 de devises oblige le gouvernement A 
contrOler les importations faites par le secteur priv6. Des 
restrictions sont done en vigueur sur les types et les 
quantit6s Aimporter, et un plafond est fix6 pour les prix 
au d6tail. La politique gouvernementale favorise le 
d6veloppement d'un secteur des engrais priv6 et actif. 
Ainsi, toutes les importations autres que celles qui sont 
financ6es par l'aide sont faites par des soci6t6s priv6es et 
dcs coop6ratives. Les estimations des besoins nationaux 
sont bas6es sur les diff6rentes zones de culture et les 
doses d'application recommand6es. Cette m6thode 
pr6sente certaines insuffisances et des efforts sont engag6s 
en vue d'am6liorer la fiabilit6 de ces estimations. 

Des difficult6s sont apparues 6galement au niveau de 
la fourniture des engrais au lieu requis et au moment op

portun. Les prix des produits sont quelquefois annonc6s 
aprbs le d6but de la campagne, ce qui pose de s6rieux 
probl~mes aux cultivateurs, puisque ces prix varient d'unesaison/ Ai'autre. Des efforts sont entrepris pour lever cette 
contrainte qui freine l'utilisation des engrais, surtout dans 
les r6gions recul6es. 
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Fertilizer Policy in Kenya 

Peter 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 northeast, and Tanzania in the 
south. The equator cuts across Kenya at about midpoint.
The total land area is about 446,000 square kilometers, 
most of which is arid or semiarid. High- to medium
potential land amounts to about 20% and is located 
mainly in the southwest of the country. The altitude 
ranges from sea level to above 6,000 meters, which indi
cates climatic variations that allow for a wide range of 
agricultural activities. 

Kenya's population is around 20 million, and the 
growth rate is close to 4% per annum. In 1979, when the 
last population census was taken, an average Kenyan 
woman had eight children. In the early 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 exchange earnings. Over 80% of the popula-
tion lives in the rural area, and derives its livelihood from 
agriculture. 

Kenya 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 Pational self-sufficiency in food in years of 
normal rainfall. Food crops, whose importance cannot be 
ignored, include pulses, potatoes, cassava, wheat, sor
ghum, millet, rice, wheat, and oilseeds. 

Coffee, the main cash crop, has tripled in production
since independence and now is dominated by smallholders 
who account for over 60% of production. In 1985/86 the 
total coffee production was 114,000 tonnes-46,000 tonnes 
from estate farms, and 68,000 tonnes from smallholders. 
Tea production has, during the same 25 years, increased 
sixfold making Kenya the world's third largest tea cx
porter. In 1985/86 smallholders produced about 97,000 
lonnes of tea compared with about 46,500 tonnes from es
tate farms. Other important cash crops in Kenya include 
sugarcane, pyrethrum, cotton, a variety of horticultural 
crops and products, sisal, and cashew nuts. Milk and meat 
production has also expanded rapidly since independence, 

and the role of the small farmer has been significant here 
too. 

Table 1 shows the distribution of land to various 
agricultural activities in 1983/84. Only selected activities 
are considered. 

Table 1. Estimated Areas for Selected Commodities, 
1983/84 

Percnt 
Commodity '000 ha Total 

Milk (pastures)
Maize and beans 

2,408 
1,167 

44.6 
22.6 

Other starchy root crops 368 7.1 
Sorghum and millet 345 6.7 
Coffee 150 2.9 
Cotton 112 2.2 
Fruits 108 2.1 
Sugar 87 1.7 
Tea 82 1.6 
Potatoes and vegetables 80 1.5 
Sisal 56 1.1 
Cashew nuts 28 0.5 
Ground nuts 
Barley 

19 
11 

0.4 
0.2 

Pyrethrum 10 0.2 
Rice 9 0.2 
Tobacco 5 0.1 
Total 5,171 100.0 

In short, Kenya will continue to depend on agriculture
for food and for foreign exchange earnings for many years 
to come. Fertilizer is one of the most important factors ia 
increasing agricultural production. Government policies in 
agricultural development have therefore given it the 
recessary emphasis. 

Fertilizer Consumption in Kenya 

Table 2 gives the consumption of f(rilizer in Kenya
for the past 7 years, 1980/81-1986/87. All the fertilizer is 
imported. For the past few y.-rs, the estimated con
sumption is about 200,000 tonnes of assorted types. It is 
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Table 2. Fertilizer Consumption in Kenya, 1980/81-1986/87 

Stocks Plus Total 
Brought Imports Tonnage

Year Forward Available Forward 

1980/81 40.170 129,672 169,842 
19,/R2 ,701 206,667 247,368
1982/83 ii0,936 129,551 240,493 
1983/84 97,708 120,000 219,708 
1984/85 19,248 184,374 203,622 
1985/86 28,294 345,141 373,435 
1986/87 101,795 230,125 331,920 

interesting to note that the potential requirement is about 
600,000 	 tonnes or threefold the present consumption. 
There is thus a wide gap between what is consumed and 
what could be consumed. In 1984/85, for example, the re
quirement was 650,000 tonnes, whereas actual use was 
175,328 tonnes. This potential requirement is calculated by 
relating the targeted area to be planted for each crop and 
the recommended ates of fertilizer application per crop. 

However, we know that farmers, especially most 
smallholders, do not apply fertilizers at recommended 
rates and others do not apply at all for various reasons. In 
planning for fertilizer importation, we consider this figure 
together with levels of quantities 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 175,328 tonnes in 1984/85 was due to 
a drought period. But in 1985/86, when the weather was 
good, fertilizer importation was increased and consump-
tion rose to 271,640 tonnes. 

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 use the 
lion's share of fertilizer; coffee, tea, and sugarcane use 
about 60% of the total. The main food crops, maize and 
wheat, use about 26% 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 used on coffee, tea, and sugarcane and about 
20% on maize. 

Estimated 
Less Stocks Tonnage % 

Used (Decrease) Change 
(tonnes) ---------------------------------

40,701 129,141 
110,936 136,432 +5.6 
97,708 142,785 +4.6 
19,348 198,460 +39 
28,294 175,328 -11.7 

101,795 271,640 +55 
104,793 227,127 -16 

Table 3. 	Estimates of Fertilizer Use by Crops and Farm 
Size, 1985/86 

Type of 
Crop Estates 

Large 
Farms Smallholders Total 

Coffee 31,950 0 29,100 61,050 
Maize 
Tea 

1,500 
26,850 

23,550 
0 

21,450 
15,000 

46,500 
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 
Potatoes 0 0 3,750 3,750 
Rice 0 0 3,750 3,750 
Sunflower and 

rape 0 2,685 0 2,685 
Pineapples 3,000 0 0 3,000 
Irrigated 
crops 0 0 2,400 2,400 

Percentage 36 21 43 

Returns 	to Fertilizer Use 
Table 4 indicates average returns to fertilizer use per 

shilling used for fertilizer application on major crops, 
1980/81-1983/84. 
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Table 4. Average Returns to Fertilizer Use in Crops, 
1980/81-1983/84 

!0-9/81 1981/82 1982/83 1983/84 

Coffee 7.2 7.0 9.4 -
Tea 7.0 4.9 7.5 13.7 
Maize 2.5 3.0 3.6 3.0
 
Wheat 4.0 3.7 
 4.5 4.3 
Sugarcane 0.8 0.7 0.9 1.2 
Sunflower 1.6 1.7 3.4 3.0 
Barley 2.8 2.6 2.8 2.6 

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

Government Efforts to Encourage

Fertilizer Consumption 


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

1. 	 Making fertilizers available to the farmers. 
2. 	 Ensuring attractive returns to farmers when they 

increase fertilizer use. 
3. 	 Providing fertilizer education to farmers through 

extension. 
4. 	 Providing credit facilities and improvement in crop 

payment systems to enable farmers to purchase 
fertilizers. 

Fertilizer Marketing and Pricing 

Importation 
As stated earlier, all fertilizer consumed in Kenya is 

imported. The quantities imported since 1980/81 are indi
cated in Table 2. 

The imports are made up of fertilizer aid supplied in 
concessional terms by donors and those imported by com
mercial firms who get import quota allocations. Table 5 
shows the breakdown of aid and commercial fertilizers for 
1985/86 and 1986/87. 

The Government monitors and controls private impor
tation because foreign exchange to purchase fertilizer is 
scarce. So limitations are set on types and quantities to be
imported by each private firm. Maximum retail selling 
prices are also set by the Goveiament. 

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

Fertilizer Type AID 
1985/86 

Commercial Total AID 
1986/87 

Commercial Total 

DAP 
MAP 
TSP 
NPK 20:20:0 
SSP 
AS 
CAN 
ASN 
UREA 
NPK 25:5:5 + 5% S 
NPK 20: 10: 10 
NPK 17:17:17 
NPK 15:15:15 

28,500 
5,000 

-
38,349 

-

20,000 

16,600 
13,000 
21,000 

3,440 

39,038 
3,500 

15,900 
7,000 
7,000 

12,794 
20,700 
11,200 
22,500 
31,000 
19,500 
3,000 

200 

67,538 
8,500 

15,900 
45,349 

7,000 
12,794 
40,700 
11,200 
38,500 
44,000 
40,500 
6,440 

200 

20,000 
-
-

15,000 
-

-

25,000 
7,000 

-

5,000 
10,000 

-

-

145,300 
1,000 
8,000 
3,000 
4,000 
4,000 

23,000 
1,400 
8,750 

31,175 
14,000 
4,500 

-

65,300 
1,000 
8,000 

18,000 
4,000 
4,000 

48,000 
8,400 
8,750 

36,175 
24,000 

4,500 

NPK 15:15:6 + 4 
NPK 6:18:20 + 4 
SOP 
MOP 
Others 

-
-
-
-

2,000 
2,000 
2,100 
2,420 

-

2,000 
2,000 
2,100 
2,420 

-

-

-

-

1,500 
1,000 

40 
1,000 

184 

1,500 
1,000 

40 
1,000 

184 
Total 145,289 199,852 345,121 82,000 151,849 233,849 
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Because the Government policy is to encourage the 
development of an active private sectoi, all fertilizer 
importation, other than that with donor aid, is undertaken 
by private firms and cooperative unions. Also large organ-
izcd users may be allowed to in-port. 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 aidfertilizer. 

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

Price Control 
Maximum retail prices are set by Government for all 

fertilizer of a particular type. 

Problems in Stepping Up 

Fertilizer Consumption 


The examination of the fertilizer situation in Kenya 
has, so far, been very general. I would like at this stage to 
reflect a bit on problems, as I see them, in increasing national fertilizer consumption. Indeed, this is an important
tioinlofertilizersonsumtion. , tlittle.wors 

point of discussion by this workshop. 

Estimation of Fertilizer Requirement 
As pointed out earlier, estimation of the national fer-

tilizer requirement is based on the estimated crop area 
and recommended 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 section of the Ministry of 
Agriculture to survey first, the types and quantities of fer-
tilizers used by farmers and then the quantities of fertilizer
imported by all authorized importers 

Timing of Importations 
Sometimes fertilizer does not reach farmers when itis 

needed. Fertilizer importations should be timed according 
to seasons. For example, fertilizer for the long-rain and 
short-rain seasons should be made available to farmers at 
the beginning of each of the seasons. 

Seasonal Fertilizer Price Variations 
Prices of fertilizer in one season may differ from those 

in th'e next season depending on the price situation in the 
world market. This means that there should be at least 
two fertilizer price reviews per year. After all, unless there 
are subsidies, 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 sense, 

Another point that should not be ignored is the timing 
of the announcement of the price changes to farmers. 
Whereas it may look obvious that prices should be an
nounced before the seasons begin, such announcements 
are not always made. 

Fertilizer Prices Pc tndUnless subsidies, exi6st, domestic fertilizer prices tend to
be very high reflecting the usually high external market 
prices. Many fhrmers therefore lack sufficient funds to 
purchase enough inputs to meet their requirements. So 
the existence ofonrca situationn of low fertilizer consumption indvlpn atclryi u-aaa
developing countries and particularly in sub-SaharanAfrica can reasonably be explained by the inability of 

farmers, especial!5 smallholders, to purchase these high
cost feriilizers. 

One may then ask, why not subsidies? 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 achieve some kind of 
impact? And at what cost? 

Mineral fertilizers are expensive, and this is a major 

reason why most farmers (10 not use them or use very 
In Kenya, fertilizer prices have been determinedtaking into consideration transport costs from the main 

port of entry (Mombassa) to the main listrict centers 
based on the railway tariff. However, transportation 
charges for distribution deep into Cie rural areas have not 
been included. Profit margins for retailers in rural market areas are small. This has, therefore, tended to lead to 

limited retail distribution networks deep into the rural 
areas. Even attempts that have been made to pack fer
tilizer into smaller units of 25 kg ?.,Ad 10 kg may have 
failed to increase consumption for the same reason. 
However, an attempt is now being made to determineappropriate margins at each point in the marketing chain. 

Use of Organic Fertilizers 
Today, most recommendations on soil fertilization are 

based on the use of mineral fertilizers. Agricultural exten
sion staff have for the most part tended to either ignore or 
give little attention to advising farmers on the preparation 
and use of organic manure as a means of fertilizing soil. 
This is a serious mistake. It is a mistake that is also made 
by those who prepare and finance agricultural projects, 
especially where smallholders are involved. No project, at 
least among those I have seen, recommends organic 
manure or includes it in the package of agricultural 
production inputs. 

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

50
 



L'Offre et la Demande d'Engrais au Malawi 

J. H. A. Maida et E. S. Malinda 

Resume 

Les agriculteurs du Malawi, des petits exploitants aux 
grands plantcurs, sont bien conscientb du f:-'tque l'emploi 
des engrais constitue une composante ess,_nticIle dc toute 
strat6gie visant Aun accroissement soutenu de la produc
tion agricole par unit6 de terrain. Le gouvernement s'est 
donc r6solument engag6 A investir dans l'achat de cet 
intrant, bien que les ressources nationales en devises 
soient limit6es. 

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

1. 	Atteindre et maintenir I'autosuffisance en produits 
alimenta;res de base, particulirement le mas. 

d oper es exptatos agrdisoees en ue
d'augmenter les recettes en devises.de 

3. 	Accroitre les revenus des paysans afin d'am6liorer la 
qualit6 de vie en milieu rural. 

Les importations d'engrais ont consid6rablement aug
ment6 durant Ia p6riode 1978-1985. Elles restent cepen-
dant limit6es par le fait que le Malawi est un pays enclav6. 

L'utilisation des routes traditionnelles par les ports de 
Beira et Nacala au Mozambique a diminu6 Acau,,c de la 
guerre. Des routes d'emprunt par Durban en Afrique du 
Sud, Harare au Zimbabwe, et Tete au Mozambique, ont 
6t6 ouvertes mais elles demeurent encombr6es et 
coteuses. 


En 1983, le gouvernement du Malawi en coop6ration 
avec ADMARC, la Banque mondiale, et IFAD a cr66 le 
Small Holder Fertilizer Revolving Fund (SFRF). 

Les engrais achet6s par cet organisme sont vendus aux
 
petits agriculteurs par l'interm6diaire de ADMARC dans
 
1 1Od centres de distribution et dans beaucoup de petits
 
magasins saisonniers.
 

L'Etat subventionne les engrais pour qu'ils soient ac
cessibles aux petits exploitants; cependant, entre dix pour 
cent et vingt pour cent des prodUits subventionn6s sont 
d6tourn6s au profit des grands planteurs. 

En vue d'am6liorer l'approvisionncment et I'utilisationdes engrais aux environs de 1996, le Malawi se propose 
de: 

1. 	Mettre en place des services am6lior6s de vulgarisation 
et de cr6dit. 

2. 	 Favoriser l'emploi des engrais Ahaute teneur. 

3. 	Constituer des stocks de r(serve afin d'assurer la dis
ponibilit6 des engr"1s au moment n6cessaire et r6duire 
la subvention. 

Le gouvernement envisage 6galement de d6velopper 
l'utilisation des engrais grce A des mesures incitatives 
destin6es A assurer des d6bouch6s pour les produits 
agricoles et des rapports cot/prix plus avantageux. 
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Fertilizer Supply and 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 expanding with time. To meet the 
basic needs of the expanding world population, therefore,
concerted efforts must be made to increase and sustain 
the production of food, feed, and f'"r per unit area of this 
finite resource. 

The increase in crop production per uiit area, 
however, can be achieved if, inter alia, the synergism
provided by the interaction between the high-yielding 
varieties (HYVs) 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 varieties,
has 	observed that "If HYVs are the catalyst, fertilizer is 
the fuel of the green revolution" (Hignett, 1982). 

Farmers in Malawi, be they smallholder or estate 

farmers, are well aware of the fact that fertilizer is a vital 

component of strategies for expanding and sustaining crop

production per unit area. It is mainly for this reason that 
Malawi, since attaining her sovereignty, has hitherto 
remained committed to use her limited foreign exchange 
resources to purchase fertilizers. Fertilizer demand by
farmers in Malawi is, however, influenced by several fac-
tors, some of which are 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 policies, it is pertinent here to indicate 
f-om the outset 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 section that the 
national development effort is being, and must continue to 
be, concentrated..." (Developing Malawi, 1971) has led the 
Malawi Government to declare the following agricultural
objectives: 
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1. 	Attaining and sustaining food self-sufficiency 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 areas. 

The fact that Malawi has be- able both to attain food 
self-sufficiency in maize, which enabled the country to 
have a reserve that in 1985 exceeded 300,000 tonnes of 
stored maize, and to increase her agricultural exports 
from a value of 22 million Malawi Kwacha (MK) in 1964 
to 	 421.9 million MK in 1984 clearly indicates that the 
strategies adol 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 areas of Malawi after an absence of 
about 25 years are 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 achieved by Malawi 
since independence can be ascribed to the Malawi 
Government's policies which have (1) hitherto tended to 
favor an open economy and to stress efforts on agricul
tural production for export (Kydd, 1982), (2) until recently 
ben 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 maize and tobacco. 

Regardii.g agricultural production by the smallholder 
sector, the policy of the Ministry of Agriculture has, since 
independence, been aimed at supporting a gradual transi
tion from traditional to science-based methods of agricul
tural production, which entail the application, by the 
smallholder farmers, of the results of research and 
development, endogenously generated, and of com
plementary cultural practices. 

Fertilizer Supply 

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



Table 1. Imports of NPK Fertilizers 

Fertilizcr 
A y-

Type 1978 1980 1982 1983 1984 1985
 
------------------ (tonnes)-----------------


Tanzania 

AN and AS' 64,730 35,730 43,167 39,227 22,574 8,835 , '""a m 
CAN 7,767 5,426 8,228 38,090 26,152 27,798 t .r 
Urea 539 10,230 11,229 7,360 15,868 11,420 k 
Phosphates 7,142 14,876 15,192 21,339 7,%7 10,973 ... ,a,: " 

Potassium 1,550 9,553 7,524 9,694 3,301 8,421 I .. .,f/
 
NPK & NP 600 9 22,998 48 22,099 23,509 I . Uong we 

Lusaki Nacala 
a. AN = ammonium nitrate and AS = ammonium sulfate. Zambia-

Mozamblque 
.- .ZZmbabw Harare 

Summarized in Table 2 are types of fertilizers Beira
 
imported during the period 1978 to 1985. Imports of fer-.j
 
tilizers intto Valawi have, however, been adversely affected , ......
 

by exogenous factors which can best be understood by
 
reference to the geographical position of Malawi. , /- ....
 

" -i/'"." ' flaesburg' . 
'" " / , 'Swaziand 

Geographical Position and Fertilizer Imports o ."-Rl
 
Malawi, covering an area of 118,428 km2, is a South Africa ' - Roads
 

landlocked country (Figure 1) south of the equator. It is ---Boundaries 
about 900 km long and varies in width from 80 to 160 km.
 
It is bordered to the north and northwest by Tanzania, to
 
the east, south, and southwest by Mozambique, and to the
 
west by Zambia. Figure 1. Malawi's Import Routes.
 

Table 2. Type of Fertilizers Imported
 

Types ot 1978 1979 1(80 1981 1982 1983 1984 1985 
Fertilizer Tonnes Value Tonnes Value Tonnes Value Tonnes Value Tonnes Value Tonnes Value Tonnes Value Tonne Value 

Sodium nitrate 480 105,947 700 130,227 2.300 460,667 - 556 220,330 442 240,720
 
Nitrate 2,846 347,719 11,275 1,510,101 79 3500 813,431 125 23,017 14318 3,575,290 21 3,486
 
Ammoniu;m 

sulfate 61,884 7,697,724 11,961 1,494,449 35,142 4,648,866 79285 15,888,144 43,042 7,438,753 24.846 5,548,648 22,553 7,271,722 8,835 2,562101 
C..N 7,767 931,353 14,800 !,608,382 5,426 1,217,488 2A198 636,926 8228 2,052,728 36,152 8,623M86038,090 12,644,282 21,798 10,935,058 
Urea 839 208,120 3,420 583.115 10.230 2,422,264 7,678 2,326,949 11,229 3,613,479 7.360 2,426,546 15.868 5,416,087 11,420 5.729,403 
Nitrogenous 

fertilizers 20,362 719,36 :3,696 2,356,8 5 3,264 764,403 5.500 1,163.910 2,002 414.740 722 182,089 299 414,655 1316 995,756 
Superphosphate 

(single) 2,619 202,458 2.201 298,8 1,804 287,711 1,499 263,303 1,491 267,634 796 177ZS5 788 140,387 1,782 413,675 
Superphospnate 

(Double triple)3,173 440,544 7,809 1.241,669 10,721 2,29,622 9,,96 2,322,534 9,424 2,305,636 15,157 5,490,926 6,643 2,121,154 7,196 2,170,600 
Phosphate 

fertilizers 1.350 197,948 1,818 341,.206 2251 633,689 161 50,812 4,277 795,716 5,386 1.832,181 536 148,236 1,995 701,123 
Potassium 

chloride 750 80,351 2,300 256,209 2,553 583,488 2,500 557.631 250 52,326 4,098 1,151,198 1,165 399,448 3,658 1,733,931 
300 44,141 5,368 692,366 3,000 699,211 2,717 799,862 4,524 699,991 3,225 1,233,285 . 2,081 1,065,39 

Poltaic 500 50,422 5,874 1,107,409 4,000 897.402 1,420 434,428 2,750 951,646 2,371 1,055,803 2,136 1,010,688 2,682 1,215,689 
Fertilizers 

(other) 600 179,016 9 18 29,998 48 22,0995,188 4,205 8,239.277 51,460 8,504,332 23,502 9,603,008 

Total 103,470 14,205,139 81,222 11,650,819 80,000 116,672 25,262,215 117,340 26,854,943 115,098 31,658,901 110,198 37,774,482 92,707 37,366,429 

MKI37/torne MK143/tonne MK185/tonne M 216/tonne MK228/tonne MK27A/tone MK343ilonne MK403/tonne 
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Most of Malawi's traditional import routes have been 
through Beira 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-
ficulties left Malawi with no choice but to route most of 
her imports through Durban (South Africa) and Harare 
(Zimbabwe), and then via Tete (Mozambique) or Lusaka 
(Zambia), and occasional imports through Dar-es-Salaam 
(Tanzania) via what is now known as the Northern Cor-
ridor (Figure 1). 

The alternative import routes that Malawi is com-
pelled to use are very expensive. Their use, therefore, has 
been conducive to an increase in prices of fertilizers as is 
evident from the data summarized in Table 3. In 1983, the 
Malawi Government in collaboration with the Agricultural
Developmeit and Marketing Corporation (ADMARC), 
the 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 means of tenders it seeks worldwide. 

Table 3.P-" s of Fertilizers 

Year 	 20:20:0 AS CAN Urea DAP 
----------- (MK/50-kg bag) ---------

1972/73 3.45 2.75 3.30 - 
1973/74 3.45 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 9.00 10.50 - 

1982/83 12.60 10.50 13.00 - 
1983/84 14.50 12.00 14.00  -
1984/85 17.50 13.50 15.50 - 
1985/86 20.50 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-es-Salaam and Durban or free on rail 
(f.o.r.) South Africa. Quotations for overland transport 
are obtained from about 11 transport brokers/contractors 

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 seasonal outlets. 
The price charged is pan-territorial and is subsidized by
the Malawi Government. SFRF market prices are 
generally lower than OPTICHEM (see next paragraph) 
ex-factory prices and this, inter alia, has led to what is 
known as estate leakage, which is currently estimated to 
be 10%-20% of SFRF fertilizer. The benefits of subsidy 
are designed not for estates but for smallholders. 

OPTICHEM Malawi Limited procures fertilizers 
mainly through its parent company FEDMS in South 
Africa 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 
are sold ex-factory at commercial prices. A distribution 
depot in Lilongwe, about 362 km from Blantyre, sells 
OPTICHEM fertilizers at prices that reflect ex-factory 
price plus transport costs from Blantyre to Lilongwe. 
Relatively small quantities of OPTICHEM fertilizers are 
sold through Agricultural Trading Company, a distribu
tion company. 

The difficulties that attend imports of fertilizer into 
Malawi have compelled the Malawi Government to ex
plore ways and means of reducing transportation costs of 
fertilizer and ensu'ing an uninterrupted fertilizer supply.
To a landlocked country such as Malawi, imports of high
analysis fertilizers are much more attractive than those of 
low-analysis fertilizers because the former allow more 
essential elements (plant nutrients) per unit weight to be 
imported, and this results in lower transportation costs. 

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

During the 1985/86 cropping season, however, a deci
sion was made to replace both CAN and AS with urea as a 
source of N while diammonium phosphate (DAP) was 
imported instead of 20:20:0 for use by smallholders. It has 
been cautioned (Maida et al., 1987) that the substitution 
of S-free high-analysis fertilizers such as urea for 
S-containing fertilizers such as AS may be conducive to a 
reduction in crop yields due to S deficiency. Some 
proposals have, therefore, been made to assay the S status 
of Malawi soils. 
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----------------------------------- 

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 electrolysis of water, have shown 
results that are 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 coalas 

gasification processes.
 

While encouraging crop residue management and the 
use of organic fertilizers, the Research 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 
Department of Agricultural Research will collaborate with 
IFDC and the Department 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. 	Increasing "the proportion of smallholders using fer-

tilizer from 23% to 60% by 1996 by means of extension 

and credit facilities." 


Table 4. Total Uptake of Fertilizer by Smallholders 

Year 20:20:0 AS CAN Urea DAP 

1972/73 2,328 18,752 2,668 84 
1973/74 4,265 23,017 3,277 873 
1974/75 1,636 11,412 666 732 
1975/76 2,567 17,456 1,312 210 
1976/77 4,148 23,611 1,351 133 

1977/78 6,374 33,835 3,181 177 
1978/79 8,971 31,839 3,992 i13 
1979/80 9,170 35,239 4,166 202 
1980/81 13,469 43,630 4,748 240 
1981/82 10,619 42,508 2,789 673 

1982/83 22,928 24,845 9,912 74 
1983/84 21,813 3,232 31,964 - 
1984/85 26,107 5,444 36,965 37 
1985/86' 25,485 3,585 35,547 - 
1986/87* 21,925 6,699 32,422 5,444 813 

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

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

Fertilizer Demand 

Access to markets for farm products, remunerative 
price relationships, and the availability of goods and serv
ices that farmers may wish to buy for themselves and their 
families are some of the incentives that can be instrumen
tal in getting farmers to purchase increasing amounts of 
inputs such as fertilizer with a view to increasing the 
production per unit area of a given crop. 

To maintain food self-sufficiency, Malawi is now 
dependent on fertilizer, and it has been observed (Crown
Agents, 1987) that without fertilizer the production of 
maize on all available smallholder land would in 1987 be 
about 150,000 tonnes short of 1986 consumption. The 
Crown Agents have also noted that there "... is widespread 
awareness amongst smallholders of the positive returns to
fertilizer use ..." and that "... smallholders will attempt to 
allocate an increased proportion of income into fertilizer, 
despite other strong demands on limited earnings...." 

Total Total 
Other Material P205 N Nutrients 

(tonnes) ----------------------------------

1,353 25,185 466 5,136 5,601 
307 31,739 853 6,940 7,793 
401 14,847 327 3,234 3,561 
804 22,349 513 4,617 5,130 

1,293 30,536 830 6,200 7,030 

999 44,566 1,275 9,289 10,563 
873 45,788 1,794 9,570 11,364 
364 49,141 1,834 10,410 12,244 

2,361 64,448 2,694 13,201 15,895 
- 56,589 2,124 12,085 14,209 

4 57,763 4,586 12,414 17,000 
- 57,009 4,363 13,352 17,715 

501 69,054 5,221 15,993 21,214 
331 64,948 5,097 15,092 20,189 

- 67,575 4,759 17,521 22,280 

a. 	 1986/87 sales are provisional, and the figure for "Other" in 1985/86 includes some urea. "Total Nutrients" does 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 nutrient basis to reach 104,000 tonnes in 1978; this is 
an equivalent of about 29,714 tonnes NPK or 18,570 
tonnes N and 11,144 tonnes P and K. Total fertilizer im-
ports increased during 1978 to 1985 (Table 2); moreover, 
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 season. By January 29, 1988, the total quantity of fer-
tilizers sold was 71,000 tonnes, while those of N and P205 
were, respectively, 19,984 and 6,383 tonnes. It has been 
estimated that during the 1987/88 cropping season 74,000 
tonnes of fertilizers, including 21,195 tonnes of N and 
6,590 tonnes of P205 will be sold. Table 5 sunirarizes the 
estimated total fertilizer demand for the 1987/88 to 
1992/93 period. 

Policy Statements 
Fear of risks from factors that are beyond the farmers' 

control, factors such as market price fluctuations, is one of 
the 	disincentives to farmers in any country to increase 
amounts of fertilizers purchased with a view to increasing 
crop production. In Malawi, marketing risks have been 
reduced by establishing a policy whereby ADMARC sells 
inputs to smallholders and buys their surplus produce at 
pan-national prices; the prices are always announced well 
before each cropping season. 

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

1. 	Encouraging "Malawian traders to be involved in the 

marketing of smallholder crops other than cotton and 

tobacco."
 

2. 	 Delineating clearly "the various roles of the Gcvern-
ment, ADMARC, and the private sector with respect 
to marketing of smallholder crops." 

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

4. 	 Continuing "pre-announced fixed producer prices." 

5. 	Having "the price of maize fixed at a level where 
marketed production is expected to satisfy domestic 
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demand including the requirements of the strategic 
grain reserves with other crop prices determined by 
export or import parties, as appropriate." 

6. 	 Investigating "the case for offering specific price incen
tives for new crops as a means of encouraging 
diversification." 

7. 	Improving the "maize supply 'early warning' system 
and participating in a maize supply security system for 
the SADCC group of countries." 

8. 	Reviewing "the existing and possible alternative ar
rangements for selling tea and tobacco to assess the 
opportunity for improving foreign exchange." 

9. 	 Developing "marketing strategies in a range of 
specialist export crops including spices, tree nuts, fresh 
fruit, cut flowers and vegetables." 

Farmers everywhere 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 use 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 
are 	offered, especially when crop response to increasing 
levels of (he nutrients added to the soil is known to be 
economic. 

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

The credit policy in Malawi is to administer seasonal
credit through farmers' clubs. Membership to these clubs 
is decided by the clubs themselves, and the members to 
get credit are identified by each club's committee. Most 
members belonging to these clubs have more than 1 ha of 
land and are 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 are 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/& 1988/89 1989/90 1990/91 1991/92 1992/93 

Costs:20:20:0/CAN (MK/tonne) 
DAP/Urea (MK/tonne) 
%20:20:0/CAN 
Average price (MK/tonne) 

511 
551 

75 
521 

503 
543 

55 
521 

496 
536 
40 

520 

478 
518 
30 

506 

477 
517 
25 

507 

475 
515 

30 
507 

Existing Users 
Number ('000) 
Funds available (MKm) 
Fertilizer bought (tonnes) 
20:20:0/CAN (tonnes) 
DAP/Urea (tonnes) 

921 
28.0 

53,700 
40,300 
13,400 

949 
29.4 

56,400 
31,000 
25,400 

977 
30.9 

59,400 
23,800 
35,600 

1,006 
32.4 

64,100 
19,200 
44,900 

1,037 
34.0 

67,100 
16,800 
50,300 

1,068 
35.7 

70,500 
14,100 
56,400 

Very Small Farms (<0.5 ha)
Number ('000) 
Funds available (MKm) 
Funds/farm inc. incentive (MK) 
Small bags/farms (kg) 
Fert (DAP/Urea) bought (tonnes) 

272 
4.0 

25 
45 

6,100 

280 
5.0 

28 
45 

6,300 

289 
6.0 

31 
45 

6,500 

297 
6.6 

32 
60 

8,900 

306 
7.3 

34 
60 

9,200 

315 
8.0 

35 
60 

9,500 

Horticulturist 
15.15.15 1,000 2,000 2,500 3,000 3,000 4,000 

Smallholder Crop Authorities 
Total nutrient (tonnes) 
Total fertilizer (tonnes) 
20:20:0/CAN (tonnes) 
DAP/Urea (tonnes) 

1,001 
2,700 
2,000 

700 

1,051 
2,600 
1,400 
1,200 

1,104 
2,500 
1,000 
1,500 

1,159 
2,600 

800 
1,800 

1,217 
2,600 

700 
1,900 

1,278 
2,700 

500 
2,200 

All Users 
20:20:0/CAN (tonnes) 
DAP/Urea (tonnes) 
15:15:15 (tonnes) 
Total (tonnes) 

43,300 
20,200 

1,000 
63,500 

32,400 
32,900 

2,000 
67,300 

24,800 
43,600 
2,500 

70,900 

20,000 
55,600 

3,000 
78,600 

17,500 
61,400 
3,000 

81,900 

14,600 
68,100 
4,000 

86,700 

Northern Region 
20:20:0/CAN 
DAP/Urea 
Total (inc 15:15:15) 

9,060 
4,250 

13,310 

6,900 
6,940 

13,840 

5,260 
9,170 

14,430 

4,240 
11,660 
15,900 

3,710 
12,850 
16,560 

3,070 
14,280 
17,350 

Central Region
20:20:0/CAN 
DAP/Urea 
Total (inc 15:15:15) 

25,986 
9,268 

35,754 

19,920 
16,978 
37,898 

15,256 
23,472 
39,978 

12,304 
29,628 
43,432 

10,766 
37,018 
45,322 

8,992 

48,010 

Southern Region
20:20:0/CAN 
DAP/Urea 
Total (inc 15:15:15) 

7,254 
6,682 

14,436 

5,580 
8,982 

15,562 

4,284 
10,958 
16,492 

3,456 
14,312 
19,268 

3,024 
15,494 
20,018 

2,538 
16,802 
21,340 

Total 63,500 67,300 70,900 78,600 81,900 86,700 
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Table 6. Number of Beneficiaries of Seasonal Credit Tables 7 and 8 indicate the size distribution of 
smallholders, fertilizer use, and levels of yield obtained for 

Total Amount selected crops.
Year Number of Clubs Membership 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 <0.5 0.5-1 1-1.5 1.5-2 2-2.5 2.5-3 >3 
1987/87 8,045 206,409 18,289 

% of all 
Source: Field reports and records, Ministry of holdings 23.5 32.3 19.9 10.9 6.3 3.5 4.2 

Agriculture, Lilongwe, Malawi. 

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

Holding % of % of 
Size and 

Crop 
Area 

Fertilized 
Fertilizer 

Per Hectare 
Average Yields 

Fertilized Nonfertilized 
Area 

Fertilized 
Fertilizer 

Per Hectare 
Average Yields 

Fertilized Nonfertilized 
(kg) ------ (kg/ha) ------ (kg) ------ (kg/ha) -----

<0.5 ha 2.0-2.5 ha 
Maizea L 

M 
31.6 

8.4 
20 

252 
1,050 
1,314 

680 
635 

30.0 
27.1 

102 
114 

1,403 
1,668 

963 
694 

C 
H 

Tobacco 

45.9 
61.1 
16.8 

472 
544 
119 

2,674 
3,259 

0 

1,251 
68 

0 

49.6 
84.9 
69.3 

113 
155 
202 

2,669 
3,090 

0 

1,106 
850 

0 
Other 0.2 331 2,559 280 3.1 116 1,517 475 
0.5-1.0 ha 2.5-3.0 ha 
Maize L 

M 
C 
H 

Tobacco 

11.0 
11.0 
75.6 
62.9 
52.7 

128 
152 
199 
266 
199 

1,589 
1,304 
2,116 
2,767 

0 

782 
695 
890 

1,233 
0 

25.9 
32.4 
61.2 
83.8 
83.7 

104 
107 
165 
166 
214 

1,251 
1,611 
2,244 
2,864 

0 

1,097 
979 
750 

1,029 
0 

Other 3.8 198 1,996 380 0.4 192 155 471 
1.0-1.5 ha >3.0 ha 
Maize L 

M 
C 
H 

Tobacco 
Other 

19.3 
21.0 
34.4 
85.0 
74.3 

2.4 

100 
113 
167 
221 
207 
219 

1,305 
1,462 
2,265 
2,655 

0 
1,521 

833 
733 

1,108 
742 

0 
473 

39.7 
33.2 
57.9 
89.9 
88.5 

0.8 

61 
74 

140 
115 
122 
24 

1,518 
1,317 
1,023 
2,656 

50 
920 

898 
703 

1,248 
966 

0 
405 

1.5-2.0 ha Total 
Maize L 

M 
25.9 
15.8 

114 
101 

1,358 
1,450 

928 
741 

24.2 
19.0 

83 
116 

1,390 
1,436 

822 
706 

C 
H 

Tobacco 

65.5 
82.8 
80.5 

100 
218 
199 

2,048 
2,713 

0 

1,525 
1,129 

0 

52.7 
85.2 
77.6 

160 
163 
180 

2,040 
2,785 

10 

1,146 
912 

0 
Other 0.6 208 883 386 1.1 186 1,744 405 

a. L: "ocal, M: mixture, C: composite, H: hybrid. 
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Crop Response to Rates of FertilizerAddition 

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 yield
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 based on an economic evaluation of the relation 
between the soil test and the crop response to rates of fer-
tilizer additions. 
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Figure 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 
Agriculture which is organized into 8 Agricultural
Development Divisions (ADDs), 28 Rural Development
Divisions (RDPs), 180 Extension Planning Areas (EPAs),
and about 1,700 Sections from which field assistants carry 
out extension work. It is estimated that field assistants 
spend about 80% of their time on knowledge transfer and 
about 20% on crediL-related activities. A modified Train
ing and Visit (T&V) system of extension is used in 
Malawi. Field assistants receive a total of about 30 days oftraining per year. 

Credit, crops extension, land husbandry, livestock, and 
women's programs are all executed through a program of 
knowledge transfer. 
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Figure 3. Effects of Nitrogen Rates and Sources of
 
Fertilizers on Grain Yields of Maize
at Bvumbwe Agricultural Research Station. 
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Figure 4. 	 Effects of Five Nitrogen Levels on the Grain 
Yield of Five Maize Varieties. 
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Politiques et Programmes Des Engrais: L'Experience du Nigeria 

L. 0. Ologide 

Resume 

Le gouvernement du Nigeria est conscient du =61e cru-
cial des engrais dans Ic d6veloppement agricole. En ef-
fet, avec une population sans cesse croissante, la 
diminution de l'espace cultiv6 par habitant, et 
l'incfficacit6 de ]a jachbre et de la culture itin6rante, 
les engrais restent le moyen le plus sr de mainteair la 
fertilitd des sols et d'assurer de bons rendemcnis. La 
politique adopt6e par Ic Nigeria dans cc domaine a 
pour objectifs de: 

1. 	D6velopper des syst~mes stables et efficaces de 
production, d'achat, de distribution et de commer-
cialisation. 

2. 	 Epargner des devises par la r6duction des importations 
et l'augmentation de ia production locale. 

3. 	 Assurcr des b6n6fices raisonnables aux agriculteurs en 
r6duisant les cots et en augmentant l'efficacitu des 
engrais. 

4. 	 Favoriser une utilisation rationnelle des 616ments 
nutritias en lonction des besoins des diffrentes 
zones 6cologiques. 

Afin d'augmenter l'offrc locale, une usine de super
phosphate a 6t6 maisc en service ,AKaduna en 1976 et u.,euhsine'a mic ee snervien 1988.Kdusen 1976 e,usine d'am moniac-urde AhOnne en 1988. Jusqu'en 1976, 
l'achat des engrais dtait centralis6. En 1984, cette m6thode 
d'achat a t6 remplac6e par un syst~me d'appel d'offres 
international conforme aux proc6dares 6tablies par la 
Banque mondiale. Les contraintes li6es A la commer-
cialisation et A la distribution des engrais sont les 
suivantes: 

1. 	La difficult6 de fournir les engrais Al'endroit recuis et 
au moment ncessaire. 

2. 	Une formation insuffisante des agriculteurs A 
i'utilisation correcte des engrais. 

3. 	Lc manque de credits. 

4. 	 Un rapport d6favorable entre le cot des engrais et le 
prix des produits agricoles. 

Le gouvernement f6d6ral a commencd Asubventionner 
Ifs engrais en 19/6 Aun taux de 75 pour cent. Entre 1984 
et 1986, la subwntion a baiss6 A28 pour cent, mais apr~s 
1986, elle a rernon16 au niveau de 1976. Les problmes 
particuliers au Nigeili daiis Ic domaine de la commer
cialisation et de la distribution des engrais sont les 
suivants: 

1. 	Ls tarifs dlev~s du transport routier. 

2. 	Las lenteurs dans le r glement des droits de transport. 
3. 	L'inefficacit6 du .ransport routier et ferroviaire. 

4. 	 Les pertes dues Ala d6t6rioration des produits et Aunea vi e m n t to .
 
mauvarse manutention.
 

Bien que des progr~s aient 6t6 r6alis6s dans le secteur 
des engrais, beaucoup reste Afa;: pour am6liorer les per
formances agricoles. 
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Fertilizer Policy and Programs: Nigeria's Experience
 

L. 0. Ologide 

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

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

Government Policies 

The Government has adopted certain policies in order 
to promote widespread use of fertilizers. These policies
could be classified as follows: 

1. 	Supply policy- including procurement and production.
2. 	 Distribution and marketing policy. 
3. 	 Pricing and subsidy policy. 
4. 	Research and extension policy. 

These fertilizer policies have the following broad 
objectives: 

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

2. 	 To reduce imports and expand domestic supply to con-
serve scarce foreign exchange. 

3. 	To ensure that reasonable profits are earned by 
farmers by reducing costs and increasing the 
agronomic efficiency of fertilizer. 

4. 	To encourage balanced nutrient use consistent with 
agronomic requirements of crops in different 
agroecological zones. 

Fertilizer Supply Policy 
The country depends mostly on imported fertilizers in 

that local productiun provides only a small proportion of 

our national requirement. In order to reverse this trend 
and to satisfy the ever-growing demand for fertilizer, the 
Government is taking measures aimed at inaximum 
capacity utilization and expansion 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, 
leading to frequent shutdowns and, consequently, capacity 
under-utilization. Previous efforts to improve the plant's
production efficiency 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-urea complex with an annual capacity of about 
700,000 tonnes of products (urea, diammonium phosphate 
[DAP], and compound fertilizers). It came on stream in 
1987 and was commissioned in February 1988. It has 
produced over 60,000 tonnes of urea and 12,000 tonnes of 
DAP. The mixed fertilizer zomplex is yet to come on 
stream. The Onne factory is expected to make available 
over 300,000 tonnes of various grades of fertilizers for the 
domestic market in the 1988 cropping season. 

Procurement Approach 
Fertilizer procurement was centralized nationally in 

1976 with the creation of the Fertilizer Procurement and 
Distribution Department (FPDD) to collate state fertilizer 
requests from all agencies and subsequently arrange
importation. The main thrust of Government policy on 
fertilizer procurement is to purchase the best quality fer
tilizer at the minimum costs either locally or internation
ally. In 1984 the procurement approach changed to open
international competitive b*dding using the World Bank 
guidelines on procurement in order to ensure purchase at 
fair competitive prices. Although the Government is no 
longer funding importation with luans from the World 
Bank, the Federal Government still applies most of the 
Bank's guidelines on procurement in purchasing its fer
tilizer from the internation,,l market. 
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Fertilizer Distribution/Marketing Policy 
Modern distribution and marketing systems operate to 

resolve 	certain constraints that militate against the effi-
cient use of fertilizer. These constraints include the lack of 
fertilizer at the right time and at the appropriate place,
lack of knowledge about correct use of fertilizer by 
farmers, lack of credit, and unfavorable fertilizer/produ't 
price relationships. 

In 	Nigeria, the fertilizer distribution and marketing 
system 	 is funded, regulated, and supervised by the 
Government or its related agencies. This is essentially to 
ensure the timely availability of fertilizer at uniform prices 
throughout the country and to promote increased con
sumption through education and promotional activities. 
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 ends by making the fertilizer available to 
state government agencies and cooperative societies at the 
ports and to fertilizer factories, hich eventually take the 
pioducts to their storage depot and sale points. Coopera-
tive societies and commissioned agents are being actively 
involved and used by state governmcnts to sell fertilizers 
to 	 farmers at the grassroots level at uniform prices 
throughout the country. 

To maximize distribution efficiency, 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, however, 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 use or consump-
tion, but also has encouraged income distribution to the 
less privileged rural areas. The Federal Government be-
came involved in subsidizing fertilizer in 1976 when the 
procurement and distribution of fertilizer was ccrtralized. 
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 N 10.00/50-kg bag 
between 1976 and 1986. Although the Government plans 
to phase 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 use fertilizer, which is now 75% 
subsidized. 'Fable 1 shows the fertilizer price and subsidy 
rate from 1984 to 1987. 

Table 1. Fertilizer Price and Subsidy Rate, 1984-87 

Price % Subsidy 
Year Projected Actual Projected Actual 

1984 5.82 5.50 50 52.4 
1985 8.11 7.50 40 38.9 
1986 10.20 10.00 35 28.0 
1987 11.94 10.00 30 75-80 

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

Fertilizer Research and Extension Policy 
Fertilizer and extension programs focus generally on 

the development of a package of fertilizer recommenda
tions for the different crops in the various agroecological 
zones. These recommendations are designed to improve 
agronomic efficiency through the use of better varieties, 
fertilizer types. and management practices. To this effect, 
FPDD has initiated a fertilizer demonstration program, 
which will put in place a structure that allows continuous 
reevaluation of fertilizer recommendations through 
research and demonstration. It will also assist in the 
development of a database that allows agronomists, soil 
scientists, and economists to study the role of fertilizers in 
national agricultural developments. 

The program has its National Coordination Center at 
lbadan and operates through zonal coordinators in the 
five ecological zones in the country. In Nigeria, three 
broad ecological zones based on rainfall and vegetation 
could be easily recognized with respect to fertilizer use. 

1. 	The Rain Forest Zone has rainfall of 1,500-4,000 mm 
annually. In this zone, tree crops, oil palm cocoa, etc., 
along with cassava and yams are cultivated in the 
southern portion; grains such as cowpea and maize are 
also grown along with cassava and yams. r'ree crops 
require a fertilizer formulation of 1:1:2 (NPX); mag
nesium (Mg) is required to correct a deficiency. Potas
sium, also critically deficient, is required in large 
quantity within this zone; hence, 12-12-17+2MgO is 
recommended 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 require high levels of K 
and N, a formulation ratio that is close to 2:1:2 has 
been found useful. 

2. 	 The Middle Belt Zone has annual rainfall of 
1,000-1,500 mm. This area is the grain belt and covers 
the derived andi guinea savannah areas. The grain 
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crops are maize, sorghum, rice, soybean, and cowpea.
The States in this zone-Niger, Bauchi, Gongola, 
Benue, Kaduna, and Kano-consume most of the fer-
tilizers locally produced and imported. 

3. 	The Sahel Zone has annual ra&..fall of less than3. 	T e hasZone Shel ann al r .'-all of l ss han 
1,000 mm. Most parts of Sokoto, Katsina, Borno, andtharteofortKernno allwith 

the northern part of Kano fall within this zone. The 
major crops grown arc sorghu, 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 Middle Belt andhe in
lessthaainForet20 Z ne.result 
less than 20% in the Rain Forest Zone, 

1-roblems in the Fertilizer Distribution System 

Several problems militate, against the objectives of 
nicking 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 released compound the 
procurement exercise. In turn there are delays in the 
establishment of letters of credit, which must be in place 
before fertilizers are shipped. Even where the local cuir-
rency is available, the foreign exchange is not adeqate to 
im port the fertilizers at the critical period when m ost 
needed for application. These delays in turn affect the 
actual time of arrival of the fertilizers and quantities avail
able for effective use during any particular crop year. 

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

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

Marketing and Distribution Problems 
The problems of marketing and distribution could be 

classified broadly into logistics/distribution planning 

problems and transportation problems. The logistics
problems are usually caused by late arrival of vessels at 
the ports as a result of late establishment of letters of 
credit. 
1I1. 	High Road Freight Rate -Road is the major mode of

troreigtRte 	 ulRoadisern t is z ne. Th etransporting fertilizer to the ultimate Oe ofuser. O ver 80% 
of the fertilizer distrlbuted is by trucks. Since July 1987 
the road haulage cost has increased by 85%. This has 
significantly inercascd the cost of delivering fertilizers. 

2 	 D 
2. Delay in the Settlement of Transport Claims-As aof bureaucracy and the unpredictable nature of 

release of funds to Government agencies, including 

FPDD, transport bill of appointed fertilizer transport
firms are not promptly paid, and this adversely affects 
the supply of trucks at the ports. This often prompts 
the transporters to hold fertilizers in their private 
storage depot.,, in I!--port cities before they are moved 
to final destinations inthe states.
 

3. 	 Poor Performance of Other Modes of Transport-The 
rail performance has been very poor because of 
problems ranging from lack of spa' parts to insuffi
cient cargo haulage wagons and h ,h percentage of 
losses in transit. Waterway trar ortation 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 due to deterioration by 
poor handling are high. 
Table 2 shows the intermodal mix of transportation 
t e years 1984 -86. 

during the years 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 
Water 8,436 2,000 2,000 12,436 

Total 800,000 1,138,904 589,708 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 use in Nigeria has 
not developed as much as anticipated, and there is much 
to be done to improve the overall performance of this sub
sector of Nigeria's agriculture. It is hoped that by sharing
the experiences of other countries participating in this 
workshop, Nigeria shall b nefit immensely in the area 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 Senegal 
stimulatc] fertilizer use through subsidies, credit, exten-
sion, research, and official marketing channels for 
groundnuts. The repayment of credit by farmers was made 
during groundnut sales. From 1960 to 1980, fertilizer use 
doubled on the aveiage during each decade. From 1981, 
agricultural policy changed and governmem subsidies for 
fertilizers wer, reduced. During 1981-83, fertilizer use 
declined considerably, particularly on millf;t/sorghum and 
groundnut. 

In 1984, a new agricultural policy (Nouvelle Polifique 
Agricole: NPA) was instituted in the context of structural 

adjustment programs to promote the privatization of the 
fertilizer sector and to gradually eliminate government 
subsidies. 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 nature of the 
product and its domestic market. 

There is still a lot to be learned about how to develop 
a private domestic fertilizer sector. Research efforts 
should fecus on reducing the cost of fertilizer per unit of 
output aad increasing the use of locai raw materials for 
the production of mineral and organic fertilizers. 
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L'Engrais Au Senegal Situation Et Perspectives 

Waly Ndiaye 

Historique 

De 1960, annde d'indWpendance dIi S63njgal. itnos Jors. 
I'emploi de I'engrais a conMt, de nombreuses lIuctuations,. 
Considerant les objectif's d'accroissement Lie I production 
aigricole i inmpliquant I'augmen tati on tie I'utilisat ion Lie cC fac-
teu r de producto,. Ia politiquie gou Verne men talc, app le 
da s ce doiaine, a touours o etivi en favetr tiC !a diffusion 
de I'en grais seloi di\'erscs modalits tenant compte des 
contraintes sociales Ct &,,,nt1iiqlties dIi paiys. 

Les principales p&iodes I1arqIait i' vOIluti in lc tte 

Politique peuvent ,tre '&stil s COmllne suit 
de 1960 i 1980 
Ail tic pourvOir ItIl dveloppetment dII Secteur agricole. 

coustittIant Ia base dfe son colnomie. I'Etat sSnSaIlais ,i 
mis eii oeuvre tn lIIoeraniie Agricole (P.A.). chiare 
d'a',sirer I'apptovisionneIeit dIi nionde ruralNii facteturs 
de production (seinences. Cienrams. prodits pllytosani-
taires Iiatriels agric les.. pr tiui S' trin iries. i at,,riels 
d*'levage .... ). Daiis cC cadire. I'enerais b~htificiant i*tiiic 
subvention ,tatique importante, de ui1'inC quc les autres 
intrants. a t6$c5d. aix prodictcurs i tie.. prix extr~nie-
nient bas. Par ailIleurs. il ,tait distribi Licrtrdit. avant III 
saison des rlties. et son renihotir.,ement s'eI'l;.:,ait stir I 
rdcolte ar;achidiLre commercialisde. 

de 1980 -L1984 
E Vue de l'aillgement du poids tie lhisubvention sur le 

Trdsor Public d'une part. et d'amener progressiverilent le 
produc.etir II prenidre en charge le cotit rel et non par
paiement en dilfhr&d'autre part. I'Etat prit lC., Inesures ci-
aprs : 
0 lnstatiration d'ine retenue obligatoire stir I'arachide 
commercialise potir financer le Programme Engrais de li 
campagne suIivante. Cette mesure n'a pas pu tire appli(qIe 
durant Ia caInpagne 1981/82 (2 FCFA/kg d'arachide) 
mais elle I'a 6t,6 en 1982/83 el e n 1983/84 (5 FCFA/kg 
d'arachide) ;lIa 

Vente de I'engrais a comptant durant les deux der-
ni&res caipagnes prtcittes :1125 FCFA/kg en 1982/83 et Li 

50 FCFA/k Iannie suivante. 

Ces deux periode';. celle dii P.A. et celle d: l'aprs PA. 


prtsentent, neannliis. quatre caracteristiques ctiiiiiiis: 
* La garantie dI'approvisionnement ties cultures tie rento 
(arachide. coton), alors tihlei fotir ,ittre tI'uengrais aIx 

tc6rtiales e aUtres culttires vivriIres ii'tait pas assurte de 
maii itre sysiti ii at iquie 
* Ia subventioi et le credit constituaient les deux fonde-
nments de la politique cn iatitre d'engrais 

0 Iadistribution et lia commercialisation 6taient sous le 
monopole &itiqueet para-etatique ; 
0 lIa vente au producteur de I'engrais I Lit, prix unique. 
nalgr, lhidiffdrence de cofits rdsultant de it composition 
en 6lilents *ILI I *nutritifs et du couditionnement des 
engrais 
d 1984 nosourflOS 
En 1984. Ie Gouvern e e it , S nt~gaI a athpt. hi 

Nouvelle Politique agricole (N.P.A.) afin de rehacer 
l'agriculhure stir des hases garantissait tin d'eloppement 
socLio-iecononiiqti rtl ct durable Cmcrn ant Ia disiribi
tion et I.approvisiovnement eni eirais. li Nouvelle Poli
tit1 ie Agricole caractirise Iavoh tit Litt Gou yerne in nt Lise 
dleagzer de tout r6le. potiV .nI i icre pris par le sectenur 
priv6 (prodtictensiii aOLtres 0p1)a&t i rs &ccnv1iques). La 
stIppression gtadticlle de I subvention ics ilitralns. d .'s 
1986. West plus suppu)r-Ie parill' Tr'sor PIlblic. Des 
organis.aes dtovIatctis penveut., ce'oIis, da.iiS(I cadre tic 
programmes poncttels. apporte r leuir colt rib ut ioni 'I Ia 
subvention de I'engrais. C est ainsi. en 1984/85. qie 
!'U.S.A.I.D. a mis grattitent lit Ia dispositionI dI St1n
!,l 12 000 T di'engrais et finance depuis 1986 tin 

programme de subvent ions dtdgiess iVes pour I'eigrais 
portant sur trois ans : 1986/87-24 0(0 FCFA/Tonne. 
1987/88-16 000 FCFA/Thnne. 1988/89-8 000 FCFA/ 
Tonne. 
Depuis. les operaletrs coIIoIliiqIes priv',s et les produc

teurs privs (indi'idiels oU regrotipes par catgtorie socio
professionnelle) peuvent bMiiSficier Lie cette stibveition , les 
S.R.D.R. (Sociites R gionales tic Dv.loppement Rural) 
fiaiit exclies de ces ovant;,ges. 

Par ailleurs, durant ces premi&res annes de raise en 
application ie li NouvelIle Politique Agricole. le Gotiverue
melt. :oucieux de permettre aux prodUcteurs de disposer ties 
engrais Li des (c,,lIomiqu acceptables, a prisprix enuCnt 
d'autres mesures parmi lesqielles figurent notamient 

Ioi 85.05 exon&ant les engrais de toIites taxes. 
lIa libialisation progressi,'e des importations d'engrais. 

De cette ictrospective historiq:., caract&isant i',voIutioi 
de li politique do Stnigal en niaticre d'engrais. et aprs tine 
phast' assez longue de vtilga,-isation de cet intrant. phase 
importante qnui a perilis aI in,:rde rtral tic dcouvrir I'intr t 
de I'engrais. il se iltgag_ tie le Gtivernelent s'est orienta, 
de maniere progressive et dtermin,.te, vers I'application d 'tme 
notivelle politique des prix aux productetus vers tiiie prise en 
charge des circilits de distriblutioni et de commercialisation par 
les operateurs 6conoiulies priv. 

Les mestUres contraignantes, prises Licet effet, n'ont pas 6i 
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sans incidences sensibles, notanunt aLI niveau de hi 
coiwoimation de cet intrant. Les diffictlld~s dapp!ication de 
ces nesures ont dt accentudes par les aidhas clillaitltes et 
econontiuLes. interVenls it la fin do Prograine Agricole. 

Face ii de relies contraintes. les atiltorites si1iigalaises ne 
cessent de rechercher les v'oies el les nioens afin dapporier 
Ies solutions Ies i ieUx adapties II hi problem .titue de 
I'approvisionnCinCnt, de li demalnde du secteur des intrants 
agricoles en gdndral. et de I'engrais plus sp&ifiquemenil. 

La Problinatique ie L'Approvisionnement 

En Engrais 


Production 
Le SJndgal est Lill important producieur d'engrais a sein 

Lie lia CEAO (Coinininautt Econonin ti de I'AIrjitluc tie 
I'Ouesi). Celte produclion d'engrais s'tale stir deux piriodes 

-.La fabrication d'engrais avant 1984 : Dans le bill 
inciter d il pulsCr ICd6veIoppentcn do secilur agricole. 
g'Ice a I'*utilisation de 'engritais produit IOcaICnlelnl II 
partir die phisphates, I Sautit Iris s ndaIlises o111 Cl'd 
deux socits ai Cotirs des premiers Plans Lie IXVelop-
pement Econoloiiqte et Social (PIES)" li SI ES (1902) 
pour li prodUction d'encrais coiImplexes. en Ile d'al i 
menter le iiarchd inalais la SS[-(' ( 1968) don 
I'aciivitd pol'tait stir I'ilnpilrlatilon tie I'l e ci stir li 
production d'engrais prdsenlant ties caractditisliqucs dif-
fdrentes (engrais tlii ses potr les plodtiits inaraichers) de 
celles Lie ia SIES. II fatidrait sotlligner qtte lace it ill 
inarchd intdrieur ddpressif et aux exp Irtations sta tioll-
naires, li SIES s'est relrouec en siliotiOil tic sOLIS
activit6 de production. cOIdtiisaiit i Iiine dellrioratiOn dL. 
sa situation l ilallcre. 

Qtiallt IIhit SSEPC. face -ilt Isiol Lie li SIES et tlcs ICS eil 

1984. ses activitds ont etc iltCrrill pLIes et lhiConinercialisa-

tion des prodtuils finis. a etc attribudi& hl SENCIIIM. 


- La fabrication des engrais au S ndgai depuis 1984 : les 
ICS Crddcs en 1976. les ICS ont pour mission d'implan-
ter. alt Sdndcali.i ensemble ilndusirliel bast sir li 
transforlation et hi valorisation des phosphates. 

Diffdrents types d'engrais. conteni't cniile coilposailts 

principaux I'azote (N). le phosphoie (1P).li potasse (K) ei le 

sotiifre (S). sont fabriqu5,, principalement par \' ie chillique.
Des oligo-dl ments. iel., qtie le bore (13). sont incorporcs stir 
demande. 

Les engrais prodUits par It's ICS rdsullent de trois lOrliules : 
- les engrais simples : Le super phosphate simple (SSP), 

le super phosphate triple (T.S..P.) 
- les engrais binaires :les engrais NP (sans polasse). 

le phosphate fllo(I-allinlolnique 

(MAP). 
le phosphate diaminonique (DAP),
les engrais PK (sans apport d'azote)Ic 

- les engrais ternaires Ies engrais N.P.K. 
La fabrication des engrais destinds all Sndng'Al presente des 

probl mes pour les ICS ell particulier, car les prix sont fixds 
tardivernent en saison et les quaniitds par formltelie sont pas 
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connues comme tel est le cas pendant hi ptriode dI 
Programme Agricole. 

Ell 1985. lIa production totale d'engrais des ICS a 6i de 
87.000 tonnes. rparties ainsi 
- DAP 45.000 T 
- SSP 7.000 T 
- TSP 6.000 T 
- NPK + PK (0- 15-20) : 29.000 T 

Au S nd6aI. on uil ise , ei cencral. Ies six formules 
dengrais suivailtes 
- '-20-10 pour I'arachide et le nidb6 
- 14-7-7 pour le mil 
- I1-10-20 pour les produits nmaraichers 
- 8-18-27 pour le mais 
- 6-14-37 pour ICcolon 
- 18-46-() (DAPJ) pour le riz. 

El dehoi's du DAP. qui est exporte. les autres tormules sont 
spdcifiques au Sctiegal ei reprdscnteni des quanti s trs 
faibles par rapport -i lia capacitd de production, surtout eli ce 
tlii conce ine I'engrais pour Ies prodtlits maraic hers, qui. de 
plus. doit .Ire prodtit en coni'e-saison. 

illportations 
Malrd la l ralion d'uniit ds tie pItduoct ion. le Sdndgal reste 

till pays 1inporitateur dencrais. 
Les iniportations senecalaises d'engrais ot coni tine 

situation volant ell "denis tie scie" avec Line forte baisse 
entre 1968 et 1971 ct Liile nette reniontejtisqu'eCi 1976 avant 
dIacCiser tine i1mu'elle phase descedalite (Cf. tablea lifel) I 

Tableau 1. Evolution Des Importations D'Engrais Au S~n~gal 

import. Volume Valeur (en millions Prix moyen 
annes (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 
19711972 6.06914.374 82207 13,514,4 
1973 16.018 286 17.9 

17.158 639 37,2 
1975 48.054 2.114 44,0 
1976 49.315 1.158 23,5 
1977 14.728 1.234 35,5 
1978 31.464 789 25,4 
1979 41.421 1.276 30.8 
1980 21.655 860 39.7 
1981 28.317 1.543 54,5 
1982 
1983
1984 

N.D. 
N.D.
N.D. 

N.D. 
N.D.
N.D. 

N.D. 
N.D.
N.D. 

(Source MDR par compilation de donndes de Ia BCEAO et de la 
Direction des Statistiques) 
N.D. = non disponsible. 



Quant aux prix moyens, apr~s une baisse r6IguliIre jusqu'en En d'autres termes. liconsomnniaion d'engrais a douhl6 en 
1970, ils 6taient fortenient ell hausse jusqt 'en 1975 avant ie moyenne d'une diceinie 1I'autre. temoignant ainsi de Ia 
se stabiliser ii one large ftourcheue allant ie 23,5 FCFA/KG 1I confiance paysanne quant aux effets b6nt~liqoes de I'engrais. 
39.7 FCFA/KG. A partir de 1973, lIa crise du march6 petrolier L'examen des donnes historiques relatives -II'itilisation 
a &6 ressentie sur les importations. dont le rythme de crois- des engrais pernet de distinguer quatre phases 
sance des prix s'est fortenient acL '.rc jusqtLen 1975. Le prix - de 1961/1962 -i 1967/1968 : Ic volume est en nette progres
moyen en 1981 (54.5 F/KG) sep sble imputable aux fLctta- sion passant tie 14.006 tonnes it 63.00( onnes , 
tions d dollar. - de 1968/1969 ,' 1970/1971 : on enregistre Lie chute de 	 la 

Distribution consonlnlation, pass6e ie 63.010 tonles a 15.000 tones 
Dans l'analvse ies statistiques de distribution d'engrais au aoiSinat ainsi Ieniveau le plus has (1961/1962) 

S6116&11, nIous distinleueroiis "X g andes periodes : de - ie 1971/1972 It 1976/1977 : cette p6riode se caract~rise par 
une progression tr~s accentulUe (qlia pernis d'atteindre lelIa mise en oeuvre dI Prograihimie Agricole (P.A.). allant de 

l'indI.dpendance (1960) -i 1980: et celle allant Le 19801 it nos -de 1976/1977 -1 1980/1981 : lit consummation dWengrais
jours. caracttdrise par 1'application Lie p1lu;ieurs modes dd'approvisionnement en eigrais do nlonde rural (Cf. tableau aiorce o Vellechute(101 S'accentuera en 1980/1981 et 

en 1981/1982.nfe2). 
L'exploitation de ces donndes appelle dcux renlarques : 

1)ans le cadre du Programme Agricole Au cours de li p6riode 1961!!110( 6. 85 '14d volume,

Les perorlances tIu systmne de distribution soit prdsen- d'engrais consonml ont 6t6 consacr6s -i la culture arachi
tees dans le tableau ci-aprs pour l'ensemble dIi Sn61iial dirre seuleinent. Pendant les cinq dernieres annees do 
durant les deux d&ennies duI P.A.. c'est-ii-dire de 1960) i Programme Agricole de 1976 "11980, Ia part Lie I'arachide 
1970) et Lie 1971 it 1980. dan:; lIaconsonmation d'en grais ne reprsentait plus title 47 

. ce lui CO're p )Itd 'a Lin aCCloissenlllt ties volumes 
Ann.ic& I960/1971) 1971/ i)8() rdserv&s aux mr"s cultures. des c&'ales notamment. 

- La seconde remairatlue se rapporte !ILI.\ fortes variations des 
Distrihution inl,,cnle 32.454 64.371 volumes d'engrais fixvs pour li distribution (Isurtout ,t piirtir 

annuelle en Itnes 	 tie1976). L'analyse de C.Ises montre que le systniie de 
distribution. mis en Otuvie, ne permettait auctnement one 

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

Engrais (tonnes) 

Mil-sorgho 
Anndes Arachide mals Riz Maraicher Coton Divers Total 

60/6 1 -......
 
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 522948 106 - 42.121 
67/68 48.214 12.096 1.381 7,61 312  62.764 
68/69 25.891 9.645 1.26 t 492 648  37.884 
69/70 12.790 8.400 1.975 780 974  24.919 
70/71 6.490 6.199 494 66 1.574 - 14.82? 
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 
73/71 16.610 10.776 10.291 320 4.889 
 4.708 47.594
 
74/75 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.b00 - 6.300 - 47.200 
80/81 29.600 26.800 8.300 - 5.100 - 69.800 

Source-	 1960-1980 Division des Statistiques agricoles/Direction Agricultur 
1980-1981 Requfte de financement Programme Engrais 1997-1989-Dakar Juin 1986. 
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Tableau 3. Statistiques de Distribution d'Engrals de 1981/82 h 1986/87. 
(tonnes) 

Speculations 

Anndes Arachide 
Mil-sorgho 

mais Riz Maraichage C-ton Divers Total 
1981/82 
1982/83 
1983/84 
198'/85 
1985/86 
1986/87 

13.200 
1.500 

400 
11.000 
13.000 

14.900 
800 

1.800 
7.100 
7.100 
...-

4.200 
7.300 

11.700 
12.000 
12.300 

-
-
-
-
-

5.800 
8.500 
7.500 
8.900 
8.600 

-

-
-
-
-

33.100 
13.100 
21.400 
39.000 
41.000 
33.114 

Sources : 1981-1985 Requwtc de Financement Programme Engrais 1987-1989 Dakar Juin 1986 
1986-1987 Groupe dc Rflexion sur I'Engrais, Rapport final-Propositions pour larelance de laconsommation d'engrais au 
S&n6gal. Dcembre 1986. 

maitrise des quantits livr~es. II flallait attendre Ilafin de Ia 
conmiercialisation arachid iire potir 6tablir Ies comptes indi-
viduels de chaque cooperative, aVant de pouvoir determincr 
les capacitts d'endettement et de convotluer les Assenibles 
Gtiirales ies cooptratives pOLr eValUer les hesoins. Cc 
processus dtbntant en Avril, I'ONCAD poLivait alors proce-
der aux con1itandes. an transport et I laimise en place avant 
le diarrage des plies. 
Cette situation explitiuait les retards dais lidistribution et 


la digradation des stocks d'engrais cont111bibua lt ainsi i Ian'g-

mentation de Ia chare financitire de I*Etat. 


L'Apris Programme Agricole 
A partir de 1980/1981. ladistributiotn totale d'engrais 

s'tait considerablement rrduite dti fait LILie I suppression duI 
P.A.. s'e.st avt'rt tin1 vtritable "choc" en milieu pavsan.
 

En effet. cette distribtion (u1.i &tit de 50.000 tonnes en 

1980/1981. est tombe 1438.000 tonnes en 1981/1982. puts i 

18.000 tonnes en 1982/1983. Apr s tine 16gre reprise ai 
cours des trois nntes stivantes. lhdistribution dengrais 
seniblait avoir enltame ii Iloti\'eat Line tendance I lhibaisse 
(23.000 tonnes en 1986 et 20.00(0 tonnes en 1987). 

De I'analyse tILtableau nf3, se iapportant aux dointies 
statistiques dei ladistribntion d'enerai s Ldepuis l'arrt du P.A..a,,, d, 

se d6-,weni~l les observatlions sltilViteS :
sei d 
- Apr; PA.. chute deII suppression du Ill Ia distribution 

reste simarque. que le volIme d'engrais le plus 6ilevt ink 
en place, (41.000 tonnes en 1985/1986). n'atteint inlene 
pas le plus fLaible niveat, de distribution. reniaruli lors des 
neuf dernires anlnes de hi rise en oeuvre dLiP.A. 

- malgrt6 I'arr.t duiP.A., la part d'engrais alloui6e aix cuiltures 
de coton et de riz 'acess6 de croitre et a atteint des 
iiveauix records ai cotirs des trois dernires annes. 
En d'autres erities. lachute de la distribution d'engrais, 

apris I'arrt dU P.A.. s'est prodUite ati d6triment des cultures 
de mil/sorgho et dieI'arachide. 


Promotion 
De 1962 (date de cr6ation de la SIES) a 1984 (date de la 

fusion SIESICS), Ia commercialisation des engrais &tait 
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assur&e par liSSEPC. A coipter de 1984. Ia SENCHIM, 
filiale des ICS. assure la commercialisation des engrais it 
I'exportation et sur lemarcht local. 

La chronique des \'entes, exprittes en v\olume, entre 1967 
et 1987, est prisentI aI tableau nfe 4. 

L'examen du tableau 4. se rapportant ,'I'evolution des 
ventes , I'exportation et stir le larche inttrieur, permet de 
remlarqner LlUe. de 1967 ii 1987. Ie 'Olnle anntielm Lc moven des 
ventes d'engrais s'*levait '1 70.000 tonnes environ. (dont 
40.000 tonnes coulIIes stir le inarch local et 30.000 tolies 
export~ecs). La chroniqtie des ventes se caracttrise par de 

Tableau 4. 	 Evolution Des Ventes Sur Le March6 Interieur Et 
A L'Exportation (unit6 :tonnes) 

Ann6es Ventes locales Exportations Total ventes Productions 
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 
1974 
1975 

55.500 
84.000
81.000 

39.500 
29.000
18.000 

93.000 
113.000
99.000 

93.600 
113.50060.100 

1976 60.000 30.000 90.000 97.PFO 
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 3!.000 43.000 65.800 
1982 16.000 2.560 41.000 48.100 
19831 16.000 24.000 40.000 24.200 
1984 10.800 34.400 45.200 
1985 27.500 59.700 87.700 
198619872 14.60013.100 27.10060.500 41.70073.600 

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

210 premiers mois cc I'ann6e, 



fortes fluctuations All1luelleS till deavec hillilmn20.00() 
tonnes en 1967 et un maximm de 115.000 tonnes ell1977. 
C.tte fOrte variatiest prot'LqtitLe gradetot par lia 1de irr&gulrit 
des \,cites locales, (ihvolume oscille entre 10.000 et 87.1)0 
toniles) et. el noiridro incsiur. par li Vairialion des quaintiilS 
exportes qui, cxcept duranl les allnies de diliarraige, ont 
t de 18.000 tonnes pour Ie i\eM Ie plus has et 68.000) 

tollnes pour Ic li\ealinl.iximlm. 

Cependant. iio0ul pOovlis cliistlingocr eCix phases dins 

I'al]'sc LieIevolutio ll pitriotion ec elliraii: 
- les Veitcs el'lctudcs, paria ,SSFPC. dcL 1967 -i l183 et 

celles rtalis~cs par IlSENCHINI pour lia niinte p~iiodo. 

Ventes de hi SSEPC 
El=lles peventl rc sIuhdiMistcs ell Irois p'iodes. : 

- la premire ie 1967 7i1972. ILIcolrs de laqoluleC'. It 
denilinde interiCoIC se'st Sitte iuLtOur Le 36..00) tones elln 
ili'iiiie anlllluelle. s'oit Lin&cart de 24.0)0)) tonnes pill 
rapport an pri d 6(.1)0(lltl otIitinel .o tOnIeS:le s 
exportaitios. ,\C illtin[ ivau annli'l tiLonCll 2.5(0)0 

etolines. ol conlpei cc laihle voliUle. prCtliettai ainsti i 
It SSEPC de raliser till\ d0ltlllt.e llinsliOitsde 61 .0)0 
par in. 

- i deuxi~nie de 1973 -i 1)80, dutant laquolle lictliiinla-
tion lnatilliole denl'.rais iti'Ulllenl, ie tani elCSitiiCilca-

annies. des 'olumles non tiligeahles de ces types de'ng.,rais 
oni fait l'obiet d'exportotion.-Dtran liapriodo 1984/1987, 
ls valeutrs des vellte s ilI stir Ie m-'rch,1'exportation et local 
variaient entre 8 milliards et 3,5 nlilliardS le FCIA on\iirOti 

Pour I*annm§e 1987 11) preiers 1miS). a1lrS Lilo le \lumnle 
des ventes approchait Ic iaxiinunl ralisc en 1985. irespecli
vement 74.000iet 87.1))0) tonnes). Ie chilfire dt'aiCrc, repre
senltait. Lainl i lit.42 '1 ,ulelolk'nl iecelui r&iliS cin1985 : 
cci s'expliquc par la mod iliatiO slructlrClle 1a cOllpSi

tion des \enttes. ln CllCt. IC DAP.qui I'cl)cetaiIit )lus Lc 50 
';des ventes eil1985. a tc suiplat ii Ip-lNPK en 1987, 
(80 '4 des cnt dot It \ ilcur iuarclhindo oeeo\ iroln 50ilC, t 4 

1110Illn\to (L. Cllu )P
cLit, . 
Environ 70 '; lIIcliltre dalfaie,, est ialis, par dc', 

rccl.ecs d'c(portation, 3.3 MrilliardS eln ntl\l.nell lipt~ir 

priode 1984/1987). ahlersl UO Ie \on.t", localet ne rcprstn
enl (Lie.1 ''elm ton 1I .4 lilliald ieI TF\ el lovnne1. 
Celte situation e,,tJue i failtlet IC,l)10dtictio1i Lie)AI' Ct 
de TSP des ICS Se %Cnd\lellt a:II''lexriait ilprix sLilil'
iieiit tl prixlltiCr aU\ col", tilndiati-)Ii'cait I polr I 

AP va'ie dL 3i 41) dollars, I'S1ohnneo. iir,11 pttir Ie TSP. 
i avolisini leS 00 dothllars 'S ton1-.\oto0n',. ce antll. 
tlt'il IibasC ies pri\ ais'atii dtiunc simnplole tIdatiei &tahliC SMti 
[eotaItCin corrpondaulttiit des,, dtC'lais hieloi caiitLi, 

pi'cises. Pour unteic F) -hride ;iki,,. sIc ecrtsloi\ 
liVe, a\ec utnil.aintitil MI] tlot di I'ordrt.' ie7().1)()()soll tol,. qu'il eSt pllri LeptI.r quc .i,ILC I halorisoN(tl I 

exporlt'lions t 
dans tilne proportiontl intoindre. Dtrillt ccs liuit iiIS. Ie 
Voinle global toven des Vetlle, i I de loi'dre de 1001.0)) 
lonles. approchllant aiisi hi capacite tuininale le produc-
lion de liSIES. 

- quitullthi lroisil01c pi'iode. se dfiilinait aprs 'larrl dli 

tonlles ; les oli 4ailnletllt proI'restse. masi 

P.A. (-ipartir ie 198 11. Ie tla'cl inl&ieur a1 l1chi de 
mati re ilportitn , ivecIot_- (Liiel,1 Ltn I l'ordre de 
15.0 0 tolnnes cntre 1981 et 1983 : paralhlellint, les 
exportltions oilt. title iOullelles atissi. Si ei',gi'esspaiSSat de 
32.000 lonies ci iovntllenn aiuiielh. 11973/198 () -i26.000 
tonles eln\iron. 

Ventes par la SENCHIM 
Durant laipriode 1984/1987. ICni\'ea aintiel inoen des 

v\illes d'eiurais s'esl sittul atix environs de 62.00)) tlonnes, 
ma1iatitillI ainSi till net red&irrilT.ie des activilis pillrapport i 
aux ailees 11& d nlliIle moven11/11983. Cependint lt.cc atliltiel 
est cot forti piir Ics exporalitillsl trihoa it pour pls die 72 
'4 du votLilt- global de venle (45.1))) ttlileS). aliors tlU l.i 
detnande ilatitliale se siltie ipproxiiu;livemntit 'i 16.011 
lonlles soit till tiVeatu comparahle .i ,celui eiictistr entre 
198 1/1983. 

Li vetlle deugrais prt)duitS ItOCcleliellt portest titraLl'tre 
produits :i leDAP. leTSP. Ie SSP et ls etrais ternaires (CI. 
Tableul I111*5). 


De I'aialyse ieCCtahleai. lins re ili, (u-leDA. Ie 
TSP et IeSSP sotl des elgrais essentiollleillt destinLis 'I 
I'exportation. alors qtie les ltrliires. etIx . reprlsenlent pl's 
de 90 %4des \-intes locales. AtI cours des detix derni.res 

ailitlnliouI\e xor)telICS Itolits qlu'ollo 
Pour le's trnairos. I's pri\ :i l'x\lortatio. poritic,, C:i 

dollars coualts., sol ilnkriOris IOUX illtltnts tillatrlie-Iestirl 
marcW local. tmai, ccci ont \raiSoilallitntt dI i tes 
dilT-renties de oi'llUlation.
 

I rli-IIiioI 
s\strtie de prix expri ill oi FCF\ I(Cf. TablClU 6). 

Celle prkltici.e pour oll SCti.lRttelI ,Jaiis Ie 

la Politique dle Cr(dil et i)e Subvention des .grais 
Depuis ['ihdnpondance ,ll1990. I-Senti,_al a colnltu it 

trois svstertis de distriblitim d I ci-apiest1'erii'i, 

leI crdlit coop&iatif 'i prix ,,lhiltitlnllei 

litreterLnue at tir-ce piodlrO 'li stir ICplix lX rld'rlil
chide. aCc suhvetiion do prix de cession Le I eilg'ais 
lIa\en tiLt coMipal i prix suh\etittiolnl 

Le premier n\siClle cxistait avantl lrorainln dLjue
ent", itanlis Ilte Ios deLix att' res out \t Ie jour ti\c, cc 

prgillllle.
 

Le Cri~dit Coopratif 'i Prix suliition6 (1961-1980) 
Cc 'vslt.e a t iiilitut& laeIc cadre dtl'lIpolitiqite 

glohale de cr dil agricole a ppelo Ie "Progrannle Auricole" 
(P.A.). pOtlr ls lactetui " p tclLion ttle I'EtUii stilt~gailtis 
VoLilit plmti-ltloir. 

Cette ptlitiqio itilail eti JtI trilis itrelliireS : la BN)S. 
Ctl~ifill;iillnailtICCrttdil. IFONCAl) tili oXtilcait liptlitiqtlIe Ie 
cridit et ls coophiatityes qti htnt.li'iaioiint de cc crdit. 

Les prix de rtlrocessiton Ie IIeIlg'ais aiLIX pitOLItLIrs
 
iai t extr l .cint his et li Iotirnittire tlaitelecltle I
 

critdi. .tvec rebotlrsnIClt pir pri lveilleiit stir litvi]tlr dLe
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Tableau 5. Analyse Des Ventes Senchim 

Produns 1984 1985 1986 19871 
Q V Q 

DAP 
Export2 

Local 
17.826 

820 
1.670 

130 
43111 
2275 

Total 18.646 1.88 45386 

TSP 
Expert 
Local 

7.711 
72 

442 
7 

5142 
459 

Total 7.783 449 5001 

SSP 
Export 
Local 

.4656 
-

181 
-

7120 
190 

Total 4656 181 7310 

Engrais ternaires 
Export 
Local 

4175 
9965 

439 
1025 

4361 
24605 

Total 1414(U 1464 28966 

Total 
Export 
Local 

34368 
11857 

2732 
1162 

59734 
27529 

Total General 45225 3894 87263 

Unit,&: Q en tonne 
V en millions FCFA. 

10 premiers rnois 
2vaieur export FOB Dakar 

la rcolte pend:nt la p&iode de traite des cultures de vente. 
Ce systeme. qui at suscit en mlilieu rural une denMande 

croissante I\oir chap. distribution , a tid cependant ahan-
donnu par ;'Eat lmUr diverses ratisons 

- ha 13NI)S ateu ie scrietx prohicUes ie recouvremelt di 
crdit consenti aIIx ciopr ati\es par I'internndiaire Lie 
I'ONCAI) 

- I'ONCAD. deputis sa fusion a';ec les CRAl) Cn 1970. at 
eu, i Iaire face eis difficultds 'c gestio die stocks. lidos 
aux brusqucs 1ariation,.des (tliiltittsd'elgrais,iniiclles 
ail erre :i la disposition des co p&ateurs 

- I'ONCAD mailrisait difificilenient I, sitat,1iot de I'endet-
tement cooperatif. qui constittnait un grand malaise social 
quan it I'identificatiotn des, dhituers : 

- les coop.3rateurs accnsaient ]O'()NCAD di surestimer 
1'encours de leurs dels, de ,11&ne tLu'ils profitaicinl des 
mau\vais Ihivernages pour tie pa' payer les dettes 
contractdes. 

Ainsi. nii lit BNDS. ni I'ONCAD. ni les coop&atives ne 
trouvaiCt satisfaction dans cc svstcime de crdil engrais du 
P.A. 

v Q v Q V 

43(H) 
260 

4560 

3875 
2702 

6577 

361 
270 

631 

11595 
662 

12257 

678 
53 

731 

428 
35 

463 

2145 
1336 

3481 

155 
104 

259 

1325 
715 

2040 

78 
53 

131 

286 
10 

296 

o59 
27 

686 

31 
2 

33 

80H) 
27 

827 

28 
2 

30 

457 
2223 

2681) 

20462 
10501 

30963 

154t8 
943 

2491 

48856 
11678 

58534 

1923 
626 

2549 

5471 
2528 

7999 

27141 
14566 

41707 

2095 
1319 

3414 

M11576 
13082 

73658 

2707 
734 

3441 

Les systimes de distribution de I'engrais sous le 
"Programmed'Ajustement" 

Ces systnmes voient le jour avec a dissolution de 
I'ONCAD et la suppression du P.A. en 1980. La SONAR 
est alors crcde pour extcuter le programme "Facteurs de 
Production". 

Cette nouvelle politique, prtconise par I'Etat s6ndgaIlais, 
arrtait alors certaines mesures suivantes 

- En 1980/1981. vente de l'engrais avec subvention au 
prix de 25 FCFA au lieu de 80 FCFA, prix usine ; 

- en 1981/1982, en plus du prix subventionn6 de 
I'engrais it 25 FCFA. I'Etat opdrait une retenue de 2 
FCFA/KG sur le prix aux producteurs d'arachide ; 
c'est ainsi que le financement de I'engrais pour une 
campagne au niveau de lit production dtpendait de 
I'annde prdc.dente. 

- En 1982/1983. vente de I'engrais att comptant, en 
maintenant les px subventionns it 25 FCFA/KG au 
lieu de 110 FCFA/KG prix usine. En effet, ce nouveau 
systrne 6tait en rupture totale avec les deux premiers 
car l'investisseent "engrais" devait ,tre ddduit 
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Tableau 6. Prix Unitaire Des Engrals En Valeur Courante 

Marchd Mondial I Senchirn 
$ tonne $ tonne (F/CFA/kg) 

DAP1984 189 210 96.5 
1985 169 230 96,5
1986 169 25855W9 

1987 167 181 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 !31 47,9 
1987 109,7 36.2 

NPK Export 

1984 240 105,1 

1985 241 104,9 

1986 209 75,7 
1987 154.6 51.0 

NPK Senegal 
1984 232 108,1 
1985 197 90.4 
1986 235 '9,8 
1987 162 5:.6 

'Source :Banque Mondiale Commodity Prices. 

directement du revenu nion6taire paysan de It 
campagne ecoule et non plus d'une hypoth~se sur la 
production future. 

- En 1983/1984 et 1984/1985. r~tablissement du systrne 
de retenue ai lI source de 2 FCFA i5 FCFA et vente 
de I'engrais au prix subventionn, de 50 FCFA au lieu 
de 134 FCFA prix usine. 

- En 1985/1986, abandon de laretenue itla source 
(apparition du "commerce paralle des arachides en 
1984/1985) et vente au comptant de l'engrais au prix 
subventionn6 de 50 FCFA. 

- en 1986/1987, 1987/1988, 1988/1989, institution de la 
subvention d6gressive sur trois ans, financde 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 caractdrisde par ui, 
ddsengageinent de I'Etat (Ia NPA et la Politique d'Engrais). 
A travers cette politique, I'Etat voudrait resoudre : 

- le problme du financement du Programme Engrais 
soit directement, P partir de la filire arachidire avec 
une retenue sur le., prix aux producteurs, soit 
indirectement Apartir du revenu mon6taire individuel 
de chaque coop6rAteur, pour chaque canpagne, avec 
dtablissement de la vente au comptant 

- substituer la subvention des prix de cession de 
l'engrais, partir du Trdsor Public, par une subvention 
de I'USAID et de laCaisse Centrale . augmenter le 
prix de cession de l'engrais pendant cette p6riode de 
substitution. 

Ces d6cisions sont conjugu6es avec la dicision de 
privatisation, par I'encouragement des privds (O.P.S.,
 
commerqants. groupements des producteurs, sections
 
villageoises) occuper le svst~me de distribution laiss6 par
 
la SONAR dissoute.
 

Ce fut une rupture totale avec lesystbme 6tatique de
 
distribution en vigueur depuis l'ind6pendance.
 

La Problmatique De La Demande D'Engrais 

L'exarnen des statistiques de distribution d'engrais a fait
 
apparaitre que les quantits d'engrai utilisdes de 1960 ZI1980
 
ont beaucoup progress6. mais que cette progression a subi
 
d' importantes fluctuations d'ine anne ii I'autre. 
Parmi Ies facteurs importants Iinfluence sur le niveau de lit 
demande d'engrais. nous retencas 
- le prix de vente de I'engrais : 
- le niveau de subvention et de cr6dits 
- lIavulgarisation : 
- larecherche agricole. 

Le prix de vente
 
Le tableau 7 pr6sente le prix de cession des engrais de
 

197 1/1972 it 1984/1985. et son examen permet d'aboutir aux 
constatations suivantes :
 

les engrais sont r6trocedes aux producteurs atun prix
 
unique au kilo, quelque soit leur composition, et rnalgr6
 
le fait que leurs coots reels peuvent varier dans des
 
proportions 61evdes ;c'est ainsi que su lIamultitude de
 
formules destines a l'arachide, au rmil et au riz, leprix
 
reste le nime sauf pour I'ur6e et le10. 10.20 (Cf. tableau
 
8). 

- Le prix de cession a et progressivement relev6 passant 
de 12 FCFA/KG en 1971/1972 1150 FCFA/KG en 
1983/1984. 

- I'Etat appliqua la v6rit6 des prix en 1984/1985 et c'est 
ainsi que le kilo de I'Ure passa de 45 FCFA at91 FCFA 
et celui du 18.46.0 de 56 FCFA ai134 FCFA (pdrimtres 
irrigus du Fleuve). 

Durant la campagne 1986/1987, les prix de revient au 
producteur (transport + commercialisation) dtaient :60 
FCFA/kg pour I'urde et 91 FCFA/KG pour les engrais 
complexes. 

En ce qui concerne lacampagne 1987/1988, les prix ont 6d 
ddfinis par formule et par region en prenant compte des cofits 
de transports, de lItsubvention it 16 F/KG et des marges 
incitatives accorddes aux grossistes et d6taillants (Cf. tableau 
9). Cependant, les prix pratiqu6s par les SRDR ont it6 
infdrieurs aux prix preconises, rendant ainsi les opdrateurs 
priv6s potentiels h6sitants iA1'dgard de la filire. 
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Tableau 7. Prix Engrais De 1971 h 1983 En F CFA/kg 

Prix Ann~es 71 72 73 74 75 

Prix de cession des 
engrais F CFA/kg 12 12 16 16 20 

Prix de l'arachide 
(F CF,/kg) 

Prix du Mil/Sorgho 
(F CLKiA/kg) 

23.1 

17 

23.1 

17 

29.5 

25 

41,5 

30 

41,5 

30 

Tableau 8. Prix Engrais-P.A. (1977/1978) 

Prix de vente au 
D6signation Prix de r6trocession comptant 

Engrais-Arachide 
.6.20.11 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 
.7.21.29 25 24 
.4.17.24 25 24 
16.48.0 	 25 2413.5 . 13.3 . 0 25 24 
Sulf.te d.a13o e 25 24 
TSP 25 24 

Chlorure de potase 25 24 
Urde et perlurde 

46 % N 35 34 

Engrais Maraicher 
+ 	Toniate 

Gypse 4.98 4 
10.10.20 	 40 38 

Engrais fruitier 
Filler 7.26 7 
Chaux niagndsium 25 24 
Sulfate de potasse 25 24 

Le niveau de subvention et des credits 
11est certain que le m',:anisme sirnultan de credit et de 

subvention a 6t6 la cause essentielle de I'accroissement de la 
demande d'engrais. Environ 24.5 milliards ont 6td consacrfs 
Aila subvention de l'engrais ourant leP.A. (Cf. tableau 10). 

Les subventions de l'engrais ont pernis une politique itbas 
prix : 12 FCFA/KG en 1971, 16 FCFA/KG en 1973, 20 

76 77 78 79 80 81 82 83 84 

25 25 25 25 25 25 25 50 

41.5 41.5 41.5 45.5 50 70 70 70 90 

35 35 41 4) 4) 56 50 55 70 

FCFA/KG en 1975. 25 FCFA/KG de 1976 it 1982 et 50 
FCFA/KG en 1983. 

Le systne de subvention a tout de mrn e permis une 
importante utilisation d'engrais dans le monde rural. 

Avec I'application de la subvention dcgress ,,e 'tpartir de 
1986/1987. (suite ,tla faible demande d'engrais pendant les 
deux campagnes de 1984/1985 et de 1985/1986 et du fait de 
la libdralisation des prix de 1'engrais), on remarque it partir de 
la preii&re anne, qu'utne impulsion dans la denmande 
d'engrais utiliss Wa pas t6 rdalis&e. En elfet. levolume 
d'engrais Ltilis6 a fartenient haiss6. d6mnontrant ainsi quL !; 
subvention seule tiesuffisait pas il assurer Line augnientation 

de la distribution. 
Quant au cr6dit, dont le remboursement se faisait par 

pr61vements sur lavaleur de lircolte en periode de traite 
des cultures de rentes, ila t 6 suspendu par I'Etat pour les 
raisons suivaites : 
- entre 1970 ct 1980. letaux de recouvrement moven des 

credits, aicourt terme et iI long terme du P.A., au niveau 

national, a t6 de 60 %/, obligeant les auterit6," effacer les 
arrifrs de dettes. Les impayds entrent dans la dette 
ONCAD que I'Etat continue d'honorer enc.re jusqu',t 
naintenantmitnn
 

- la lourdeur pour leTrsor Public de fonds nicessaires it la 
nmise en place des cr6dits-engrais (0,33 " 6,5 milliards/an). 

Utilisation des Intrants Complmentaires
 
Engrais climiques naturels
 
Le phosphate produit au Sdn6gal appartient aux types de 

phosphate d'aluminium (29,5 %4et 28,5 c de P205), (ie 
phosphate de chaux. de phosphate de concenlr6 marchaild 
(37,5 % de P205 et 78 (7 BPC) appel6 phosphate naturel et 
utilis6 par les ICS pour liproduction d'acide phosphorique it 
54 rl de P205. 

II faut noter que les ICS utilisent aussi les particules de 
phosphate trop fines pour it comniercialisation (ies 
SCHLAMMS), de mnirn que lephosphosypse (I million de 
tonnes de rejets/an), .tforte proportion de S04C4, ,ventuelle
ment utilis6 conime aniendement agricole sur les terres sades 
sodiques. 

Le phosnhiate de hitr6gion sdngalaise de Matam (28,5 (4 
de P205) ,.-it tre utilis6 directement.
 
Des annendements calciques sont disponibles sur le tenritoire
 
s6n6galais et il s'agit en particulier du silicate de chaux (54 %
 
CaO), de coquilles broydes, de chaux mnagndsienne (45 %
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Tableau 9. Prix Maxima De Vente Des Engrais Au Producteur Par Formule Et Par Rgion 

Distances 

Regions (kin) 6.20.10 


Usine I.C.S. 0 61 931 
Saint-Louis 270 65 352 
Kaolack 189 63 246 
Fatick 145 62 102 
Tamba 490 71 072 
Kolda 675 75 882 
: iguinchor 440 69 772 
Thies + Dakar 146 60 152 
Diourbel 146 62 128 
Louga 200 63 532 

Unite :F CFA 
Prix au 27 janvier 

CaO). de calcaires phosphats (26 % Cao). et de chaux 
agricole (70 % CaO). 

Cotutne amiendernent organique, des 6tudes sont en cours 
sur un produ:z decouvert en 198 1.11s'agit de la tourbe faisant 
actuellement l'objet d'6tudes centrtes sur I'utilisation agli-
cole. Le but vise est d'arnender. en niatibre organique. les sols 
pauvres des zones cultivables proches de gisements. en Vue 
d'accroitre leurs rendements, lepouvoir de retention en eau 
des sols et de faciliter la solubilisation des phosphates

ntrl.1968/69naturels. 

Vulgarisation 
Cette annie, la campagne de publicitt dtait axle sur les 

modalites d'acquisition, sur les prix maxima par region, sur la 
subvention et sur leretour aux anciennes formules. 

La radio, avec 20 6iissions en franqais et en 6 langues 
nationales, l'dition de brochures de 2 types pour les paysans, 
(avec I ddpliant pour les prix regionalises et I'autre pour 
chaque type de culture), furent les supports de l'infornation. 

Les messages publicitaires, livres aux comnerqants, aux 
sections villageoises et aux cooperatives, insistaient sur les 
tnarges bentnficiaires intdressantes pour encourager les agri
culteurs Iinvestir dans l'engrais. Certes, cette demarche peut 
inciter ces operateurs economiques a investir dans la distribu
tion et dans Ia commercialisation des engrais, mais il s'agira 
surtout de convaincre les producteurs des rdelles possibilites 
d'arn6lioration du ratio 'btnefice/coft". 

Recherche Agricole 
L'ISRA (lnstitut Senigalais de Recherches Agrononliques) 

est charg6 des etudes en natire de Recherches Agrono-
miques au Sen6gal, sous Ia tutelle du Ministbre du Develop-
pement Rural. Sous sa direction, fonctionne leCentre 
National de Recherches Agronorniques de Batmbey (CNRA) 
avec des sous-stations L Nioro, Sinthiou Malnie, Louga et 
Darou. D'autres stations de recherches se trouvent a Sefa, 
Djibelor et Richard-Toll. 

Les premieres etudes sur la fertilisation rninerale 6taient 

Formules 
16.46.0 

8.18.27 10.10.20 14.7.7 (DAP) 

79 066 75 0() 64 184 80 000 
87 i14 81 950 68 214 80 300 
85 008 79 844 66 108 86 194 
83 864 78 700 6.964 85 050 
'.2 834 87 670 73 934 94 020 
97 644 92 480 78 7J4 98 830 
91 534 86 370 72 634 93 1( 
81 914 76 750 63014 83 100 
83 820 78 726 64 990 85 076 
85 294 80 130 66 394 86 480 

Tableau 10. Evolution Des Charges Du P.A. En Engrais 

Campagne Valeurs (en millions de FCFA) 
agricole Montant -LIPayer 


par lespaysans 


1965/66 372.8
1966/67 609.()
1967/68 828.0 
1967/68 828.1 

405.8 
1969/70 273.7 

1970/71 159.6
1971/72 413.0 
1972/73 550.2 
1973/74 528,3 
1974/75 528.1 
1975/76 1560.3 
1976/77 2356.1 
1977/78 1764.11978/79 1 6 
1979/8019780 519.61462,4 
1980/81 2513.9 

-

Montant subventionn 
par l'Etat Total 

326.8
47(0.357.7 

702,6
10179.31058,7 

557.7
367.4 

1358.7
818.2 

131.7 405.4 

171.4 
286.5 

331.0 
699,5 

991,9 1542.1 
869.5 1397,6 
949.0 1377,1 

4906.4 6466.7 
3827.8 6181?) 
2143.22 1 ,5 3907,331.1 
2811,51679,1 5331.13141.5 
4028.5 6542.4 

24528.7 

(Source :Etude Politique Agricole/S&n6gal (1985)-USAID. 

axees sur I'arachide et les creales de mnime type. Elles ont 
pernlis la dtfinition dieformules NPKS. tr.s peu concentr~es. 
pouvant accroitre de faqon significative et ii faibles coats la 
production agricole, et de familiariser lepaysan stntgalais i 
I'utilisation des engrais minraux. 

Plusieurs formules, tenant compte des situations &colo
giques et des caracteristiques des sols. avaient 6t6 ddfinies 
pour l'arachide, alors que pour le rail et lesorgho, uie 
formule unique 6tait 6tablie. Sous t'impulsion de cette poli
tique, la demande en engrais s'est accrue notamnient atpartir 
de 1961 pour atteindre en 1967, une production d'arachide et 
de rail de 60.000 tonnes. 

Face L ]a reduction des jachzres (voire leur disparition 
totale), Li la non-restitution des residt's des r6coltes et A 
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I'accentuation du d6s6quilibre min6ral. uie recherche sur !a 
ferdlisation rnin6rale a 6t6 ddfinie A partir de 1972. Cette 
recherche visait trois niveaux d'intensification : 
- le niveau FO : fertilisation 16cre oour les systmes de 

cultures quLi ne sont pas ou tr~s faiblement mcanisds ; 
- le niveau Ft : (semi-intensif) fumure min&ale forte pour les 

syst~mes de cultures semi-mncanis6s . 
- le niveau F2 : intensif) : fertilisation forte pour les sys-

t6mies de cultures m6canis6s avec application, 

Les principaux r.sultats de la fertilisation minrale des 
cultures pluviales 

Les premi,' res tudes. dbut&es en 1937 et axles inique-
ment stir le facteur engrais dars le but d'augnienter les 
rendements, ont tout d'abord abouti i cuie fertilisation dite 
"g,re" I partir de 1961. Elles pr~coni saient pour les 
cirdales Imi et sorgho)I ine seule forilnule itdominance azote 

14-7-7 et pour les arachides (Cf. T-l.a ci-dessous). 

haS 

LOUGA 1210-10 12 S 150 
TIVAOUTANE 1-14-S l0 S 150 
THIlES 0-0.3) 10 S 150 
IIAMBEY-DIOURIEL 
SINE-SAI.OUIM 

6-2))-I1) 
0-20-10 

, S 
S 

15) 
:50 

TAMIIACOttNI)A 0-20-10 , S 51} 
CASAMANCE 2-2-10 10 S 1501 

Cette proposition avail ti nlodifi&e conduisant iux points 
suivants : 

renforcement de hi fertilisation phosphat&e par rapport 
aux autres ,1dnments. tenant compte de li carence des sols 
6rod6s sinigalais : 

- pratique de li jachre pour limi'er., voire einpcher, la 
haisse du statut potassique du sol. vu Lile les doses de 
potassium inaient insuffisantes par rapport aux besoins 
de 'arachide. 

.n plus de cette fertilisation Ikg~re. li recherche a abouti ti 
ane fertilisation i trois iiveaux afin d'anener progressive-
ment les paysans i appliquer les tulnutres, -Icondition qu'ils 
puissent inettre en oeuvre I'ensenble des techniques culti-
rales &finies pour chaque stade. En effel, ces derniers, avec 
des movens ne leur permettant pats de passer i li fertilisation 
moyenne ou forte, et aidts par ]'achat par le prix unique 
appliqu6 aux cngrais NPK dans le pays, ont utilis des 
formules d'engrais concentres (9-18-27. 10-21-21). 

Des utudes sur la dynaiique de pdintration et d'application 
en milieu rural des th.'mes dtf'inis, nenes au Sud dIi Sine-
Saloum (1968) et dans tes rSgions de This et I)iourbel 
11970), ont rdvl les anomalies suivantes par suite de 

contraintes diverses s'exerant dans ces milieux : 
- Le tahour de dTbut cycle n'6tait en g6n6ral pats effectul 
- les rotations c&crales /lgummeinses n 'Otai t pas touijours 

suivies : 
- les doses d'engrais appliquIes 6taient nettement inf-

rieures i celle recommand6es (40-nd % de celles-ci) 
- I'amendement calcique n'6tait pas appliqu, ; 

les restitutions organiques n'6taient faites que stir le 
champs de case par parcage ou par divers rsi Jus prove
nant du inidnage et des cultures de case. 

L'6tude des bilans min6raux a mis en 6vidence un impor
tant d6ficit en K (exportation par les pailles). Ca et Mg. 

Quant aux travaux stir hi fertilisation potassique de l'ara
chide, et du mil, il ressort (tiLe : 

les effets de cette tumure ne sont significatifs quuitUX 
cours de Ia troisinle annde ; 
lia rdponse de l'arachide en K ddponld plus de Ia pluvio
nintrie que de celle du mil; elle est faible, voire nulle en 
anne sche, contrairement it celle du rim ; 

- dans hi zone central du Nord, tine fuinure phospho
azote est suffisante pour tin objectif de production d'une 
tonne/ha de mil en grain. Avec tin objectif sup&ieur ou 
6gal 12 T/ha. lapport de K devient rniccssaire (il faut 
alors 30 kg , de K20/hal 

- Da fuinure potassique sans restitution des pailles de mil oud'apports de mati&e organique. provoque tiLhilan potas

sique du systcnie arachide-mil d~ficitaire, avec tine dinmi
nution tr~s nette des dif'&entes tormes du K dIi sol (total 

mobilisable et &chaneable). 

Les Principauix R6sultats sur les Amend.'nents en Culture 

Pluviales 
Le phosphate de fond. recoiniand6 apr~s plusieurs travaux 

rialiss stir les phosphates naturels (tricalcique de Taiba brut 
et broy6, phosphal. baylifos. Schlans. scories, phospho
gypses etc...) consiste. lia preinire anne. a I'apport de li 
mise en culture pour Ft et F2 de 40(0 kgs/ha de tricalcique de 
Taiia (37 ' de P205) ,t de I.00 kgs/ha pour le, cultures ell 
submersion. 

Ce sstrnme de fertilisation. dans le but de corriger la 
carence initiale en P qLa.si gtnrale des sols du S6ingal. se 
fa isait grattlitement pour les paysans, it condition de mettre en 
application le. thenmes techniques. Cependant. il faut signaler 
qu'li "heure actuelle, les surfaces amendc~es restent trbs 
faibles. 

Depuis 1960. les travaux de recherche mends stir les 
amendements calciques visaient ii examiner les effets du 
calciun stir It neutralisation de I'acidit des sols. stir I'ali
imentation calcique des plantes et sur les rendements des 
cultures. L's resultats de ces Iravwux de recherche 'ont pats 
uft5 largement ditfusils en milieu rural. 

A partir d'uine estimation faite en 197 1- 973. il rdsulte que 
43.000 ha nucessitaient un chaulage immddiat dans les 
regions les plus affectdes dII pays. notanuuent les regions de 
This-Diourbel (25 '/ )Ie de Casanance continentale (50 ) 

Les produits tests pour le chautage sont : 
le silicate de chux ot, ciment Sococim (54 %4Cao), 

- les coquilles broyes.
 
li chaux magnlsienne (45 '4 Cao).
 
le phosphogypse (25 (7 Cao),
 

- li chaux agricole (76 / Cao). 
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Les conclusions tir6es des travaux sur le chaulage peuvent 
8tre r~sum6es ainsi : 

- I'aniendement calcique es' attribu6 pour des sols avec un 
pH inf6rieur ai5,5 ; 

- la chaux agricole est hitplus efficace, 
- l'amendement calcique est efficace pour I'arachide et le 

coton avec des effets significatifs sur les rendements ; 
- I'apport combine Ca et K amnlriore I'efficacit6 du chati-

lage et I'utilisation du K sur lecoton. 
L'apport de chaux (70 '; Cao) de 200 kgs/ia environ 

permet de corriger l'acidit des principaux sols concern~s. II 
faut renlarquer, par conitre, que listabilisation d . pH corrige 
est difficile, voir, impossible itraliser, sans apport de 
maticres organiques (fumier. compost) el cela 'i cause du 
faible pou\Vir tampon des sols : d'oi lebesoin de chaulage 
tous les deux ans, car aprcs cette p&iode, leplH do sol corrig3 
diminue notablernent tendant ainsi vers sa valeur initiale. 

Les amendements organiqlei., pour l'a1iioration ou le 
maintien du statut organique des sols, sont de deux sortes 
- Enfouissement de jach&re. d'engrais vert culive et de 
pailles de crdales apr~s les recoile, :ralgr tin accroisse-
ment di rendement de 40 i 81( '/;pour ICsoroho. Ic mil et le 
ma's, (en exp6rimentation), cette technique 'est pas passe 
.univeau des pavsans. 
- L'apport de ,:ati.e organittle rilIs ou moils evoluce 
(fumier, .ompost) :des et'ets tr.s Pi.sitifs sur les caractris
tiques chimiques. liateneur en matibre organique et le p1] des 
sols solt remarquLs et cet apport procure des accroissements 
importants (augmentation de 8) -u100 , 1. 

La Fertilisation Nfinmrale des Cultures Pluviales hMoin-
dre Coat 

L'analyse de IXvolution de liconsommation des engrais 
dans le ii,.nde rural. suivic rguli&rement par lirecherche, a 
nlontre it partir de 1976 Lne tendance I lhidiminution. qui 
s'est accentu&e par la suite en 1980. Celle situation a renforc 
lanicessit6 de It recherche sur des souces d'lments fertili-
salts moims coteuses et sur 1"0tude des techniques culturales, 
susceptibles de rnduire les diff&entes pertes min&ales et 
d'accroitre lifixation symbiotique de I'atote atmosphrique 
par les 1gumineuses. 

Signalon., que ds le dhut des recherches sur hlilise an 
point des formules de fertilisation. Line attention availt It, 
accorde i'L 'tiIisation des sources fertilisantes ,1mtoindre 
coot. C'est ainsi. qou'am partir des eftUdes sur I'incorporation des 
engrais NPK, lifabrication des types d'engrais suivants a t 

obtenue : 
lIa lateneur proviennent du P6.20. 10 dont 50 ',' de 
lIa8. I 27 dont Ic P proveuant du Phosphal reprdsente 10 
14 de son taux en P205. 

Promotion et Fixation des Prix des Produits Agricoles 
L'analvse comparative des prix intdMeurs pour les princi-

paux produits agricoles commercialis6s (arachide. coton, mil 
sorgho et tomate industrielle) par rapport au prix de cession 
des engrais (unique quelles que soicmn Ia formule et li 

r6gion), permlet de faire le rapport entre les prix de chaque 
produit et le prix de l'engrais. Ce rapport est tr~s significatif, 
car ilpermet de mesurer les termes ,de I'6change int6rieur, 
c'est-a-dire le nombre de kilos d'engrais permettant d'acheter 
un kilo de chacun des produits (voir les tablemiux II ,12, 13, 
14). 

Ce rapport permet de constater par sitvariation 
- deux p6riodes fastes qui auraient d encourager l'utilisation 

d'engrais (par exemple, pour I'.tachide en 1974 et en 1975, 
puis en 1981 et en 1982 :pour lecoton de 1965 t1975 et de 
1979 11982 , pour Ia toniate. jusqu'en 1982 :pour le rail en 
1981 et en 1982). 

- des pdriodes, oi cc rapport dcoUrage l'utilisation d'engrais 
(par exemple, pour I'arachide, lemiil et litomate depuis 
1983 :pour lecoton de 1976 ,11978 et surtout en 1983). 
I1 'est donc pas tonnant, que I'itilisation d'engrais, avec 

I'application de lipolitique des prix en realilt ait cotnu ces 
dernires anntes, uine diminutiit tres iniportante. Cepe idant, 
on ne pCou affirmer qu'il existe une correlation pour les annees 
antdrieures ,t1983. I1est vrai que pour cette p~riode, le 
facteur "modalitds de distribution" interfkrait fortement avec 
celiii do "'prix de cession". 

Perspectives Du Secteur Engrais 

Depuis lisuppression du P. A. (en aout 198tb, legouverne
ment a entrepris hi reorganisation de sa politique d'engrais 
dans lecadre du "programme - de Redressement Econo
mique et Financier" (IREF 1980/1985). Les premires orien
rations stratgiques ont et . couIIplItes par hit"Lettre de 
Politique de Du3veloppement nfe I". puis dans le cadre du 
"Programme d'Ajiistelnent 'i Moyen et Long Termes" 
(PAMLT 1985/1992). par liN.P.A. (Nouvelle Politique Agri
cole) et par lhi"Lettre de Politique de Diveloppement nfC 2". 

Ces changements sont con jugus avec lid&cision de priva
tisation de hi commercialisation des engrais, en encourageant 
les privs "ioccuper le systnme de distribution. Les change
melts out po.r caracteristique principale. It lib&alisation des 
importations de I'urtc i compter de 1986 ct ties engrais 
complexes -i partir de 1989 (dernire anne de mise en 
application de litsubvention dugressive). 

MalheureuscmenI. les changements de politique Wont pits 
encore eiissi -i relancer lidemande d'engrais par le monde 
rural. iii ,Irigler les problkies de distribution et de finance
mert anniiel d'un programme d'engrais. Les deux anncs de 
lih&alisation du marche de 1'engrais nont ni empche hit 
hausse di prix de cession de I'engrais au producteur, ni 
permis d'attirer dans le circuit Ln nombre ad&Iuat de priv&s, 
ni de relancer lIaconsounmatiov d'engrais. 
Ainsi, por les deux derni&res campagnes (1986/1988), le 
bilan se rtsume omme suit : 

- Bilan de la Campagne 1986/1987 
D'une nianire guni&ale, I'utilisation des engrais t''irant 

cette campagne a fortement baiss . Stir on tonmuge global 
de 35.583 tonnes, toutes formoles confondues, 23.114 
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Tableau 11. 	 Evolution Compare De:i Prix Au Producteur D'Arachide D'Huilerie, De L'Engrais Et Des
 
Quantitks Produites Et Utilises
 

Quantit6s 
Prix engrais Quantitds engrais Prix arachide Rapport prix arachides 

Campagne F.CFA/kg UtilisLCes (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 II 6.490 19.5 1.77 582.000
 
1971/72 12 12.598 23.1 1.92 
 Q85.394 
1972/73 12 22.426 23.1 1.92 570.010 
1973/74 16 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.g59 41.5 1.66 1.106.322 
1977/78 25 34.247 41.5 1.66 508.097
 
1978/79 
 25 36.700 41.5 1.66 1.050.641 
1979/80 25 22.915 45.5 1.82 672.886
 
1980/81 
 25 23.595 50 2.0 521.386
 
1981/82 
 25 16.250 60 	 2.4 866.624
 
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 
1IS5/86 105 5.075 90 	 0.86 590.460 
1986/87 64 7.085 90 1.4 821.830 
1987/88 N.D. - N.D.90 	 853.300 

N.D. : Donnde non disponsible 
Tableau 12. Evolution Compar6e Des Prix Au Producteur Du Coton Et De L'Engrais Et Des Quantit6s lProduites Et Utilis6es 

Quantitts 
Prix engrais Quantit6s engrais Prix coton Rapport prix de coton 

Campagne F.CFA/kg Utilisdes (M F.CFA/kg coton/engrais produiles (t) 

1965/66 12 N.D. 	 33 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 II N.D. 28 
 2.54 11.5(X)
 
1970/71 I1 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 16 4.830 
 34 2.12 33.077 
1974/75 16 5.676 42 2.62 42.099
 
19'75/76 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 2.72 41.007 
1982/83 25 8.694 70 2.8 47.060 
1983/84 50 9.587 70 1.4 30.460 
1984/85 90 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. : Donnde non disponsible 
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Tableau 13. Evolution Compar~e Des Prix Au Producteur Du Mil-Sorgho Et De L'Engrais Et Des 
Quantites Produites Et Utilis~es 

Prix engrais Quantitds engrais
Campagne F.CFA/kg utilis6es (t) 

1965/66 12 	 4.685 
1966/67 12 	 9.122 

1967/68 13 12.096 

1968/69 12 9.645 

1969/70 I1 8.400 

1970/71 11 	 6.199 

1971/72 12 	 10.485 
1972/73 12 16.435 

1973/74 16 10.776 

19"/4/75 16 	 24.909 
1975/76 20 28.201 

1976/77 25 30.644 

1977/78 25 19.328 

1978/79 25 ?3.133 

1979/80 25 	 !3.841 
1980/81 25 	 26.640 

1981/82 25 19.540 

1982/83 25 8.100 

1983/84 50 	 14.700 

1984/85 90 	 11.548 
1985/86 105 8.582 

1986/87 64 1.090 

1987/88 N.D. 	 N.D. 

N.D. : Donn6e non disponsible 

tonnes ont 6td effectivement distribu6es. Les contraintes 
ayant joud sur ce faible niveau de consommation des 
engrais sont les suivantes : 
* la vente au comptant ; 

0 le mauvals chix de la p6riode de distribution 

* 	 I'accessibilit6 g6ographique ; 
* 	 la non-participation cfreXive des priv6s pour assurer le 

relais de I'Etat ; 
* une publicit6 insuffisante. 

- Bilan de la campagne 1987/1988 


L'objectif global de ddpart pour cette campagne en 
matibre de distribution d'engrais a 616 arrt6 A 52.000 
tonnes dont 37.000 de NPK et 15.000 d'urde. Sur ces 
52.000 tonnes, 32.000 font l'objet de la subvention de 16 
FCFA/KG et le restant (20.000 tonnes) est vendu a prix 
courant. 
II faut signaler que cet objectif a 6td r6ajust6 A]a baisse par 
rapport a l'objectif th6orique estin6 auparavant As100.000 
tonnes. 
Les quantit6s distr., .- s aux agriculteurs par ]a SRDR et la 

CNCAS en fonction des projets de d6veloppement figurent au 
tableau nf 15. 

De ce tableau, on peut tirer quelaues remarques : 
- le taux de r6alisation par rapport A l'objectif initial de 

52.000 T est relativement faible : 38 % ; 
- Ia subvention accordfc aux priv~s (PS, commerqants, 

Prix du Rapport prix Quantitds 
mil-sorgho n'il- mil-sorgho 
F.CFAIkg sorgt.o/engr produites (t) 

N.D. 	 N.D. 560.100 
N.D. N.D. 
 423.500
 
N.D. 	 N.D. 655.000 
N.D. 	 N.D. 449.300 
N.D. 	 N.D. 634.700 
17 	 1.5 382.211 
17 	 1.41 582.741 

17.5 	 1.46 321.865
 
25 	 1.56 510.181
 
30 	 1.87 800.283 
30 	 1.5 616.393
 
35 	 1.4 507.185
 
35 	 1.4 420.067
 
40 	 1.6 802.000 
40 	 1.6 520.643 
40 1.6 545.072 
50 2 968.085 
50 2 585.23". 
55 	 1.1 352.512 
60 	 0.66 471.447 
70 
 0.66 949.570
 
70 	 1.09 633.730
 
70 	 N.D. 768.800 

SONADIS et syst~me coop6ratif), ne semble pas avoir 
dtd ddcisive, car les plus grand acqufreurs de cette 
subvention ont 6 les SRDR, : SONADIS, la SAED, la 
CSS et la SODEFITEX. Le :umul de leurs acquisitions 
repr(sentent 70 % du tota: des ventes et les r6gions ayant 
requ le plus d'engrais sont celles ob se sont installdes ces 
sociv:t6s. 

- le pourcentage des ventes au comptan et a credit reste 
faible dans I'ensemble, sauf pour les SRDR et les projets : 

* Ventes Acr6dit par UNCAS et SENCHIM : 1.228 T sur 
un objectif de 10.000 T soit 12 % ; 
0 ventes au comptant : 1.876 T dont OPS : 593 T sur 6000 
T pr6vues (9,88 %) ; conmerqants : 4.242 T sur 7.850 T 
(54 %) ; 
SONADIS : 10 T sur 5000 T (0.20 %) ; soci6t6s : 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 laquel;t IL subvention sera r6duite de 16 F a 8 F, 
l'objectif de con::omrnation d'engrais a 6t6 ramen6 de 
110.000 T (86.001' T d'engrais complexes et 24.000 T 
d'Ur6e) h 52.000 T (2/3 d'engrais complexes et 1/3 d'urde), 
car les conditions n6cessaires pour rfaliser ce piogramme 
n'6tant pas rdunies (en particulier la disponibilit6 du crddit). 

La faisabilit6 d'un prcgramme de lib6ralisation du corn
merce d'engrais rencontre des contraintes lides A la nature de 
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Tableau 14. Evolution Compar~e Des Prix Au Producteur De Tomate Industrielle Et De L'Engrais Et Des 
Quantit~s Produites Et Utilis~es 

Prix engrais Quantit6s engrais 
Campagne F.CFA/kg engrais utilisdes (t) 

1965 
1966 
1967 
1968 
1969 
1970 11 
1971 12 
1972 12 
1973 16 
1974 16 
1975 20 
1976 25 
1977 25 
1978 25 
1979 25 
1980 25 
1981 25 
982 25 
I,83 50 
Il84 90 
1985 105 
1986 64 
1987 N.D. 

N.D.:Donn6e non disponsible
 

la marchandise et aux caractfristiques de la demande. 

Cependant, ces contraintes peuvent 6tre levfes technique-

ment, par une nouvelle approche de fertilisation, et 6conomi-
quement, par l'6tablissement de prix relatifs en faveur des 
productions agricoles, stir une p6riode relativernent longue 
(de 5 t 10 aits). 

Cette nouvelle approche doit prendre en consid6ration une 
n6cessaire radaption des types d'engrais minfraux ct des 
modes d'6pandage en matibre de tormulation, compte tenu 
des changements climatiques observ6s. 

La conjoncture 6conomique nationale et internationale tie 
favorise gu~re la relance de ]a consommation des engrais sans 
un soutien par une source extfrieure au :Vect(Lr agricole. !1 
apparait donc n6cessaire d'envisager la cr6a'ion d'un fonds de 
soutien pour les prix agricoles et pour la sta.)ilisation des prix 
des denres d., consomnation courante. Ce fonds servirait, 
alors, "icrfer des prix relatifs pour le producteur.ll pourait 
8tre aliment6 h partir des rec.ttes des produits agricoles 
import6s et des recettes de !,ivente des produits distribu6s par 
l'Aidc Alimentaire Internationale, dont une partie sert actuel-
lement de fonds nour financer des projets de d&velonnement. 
Ainsi cc fonds permettrait, dans le contexte de ]a lib6ralisa-
tion, I'application des prix relatifs r6munfratvur afin de 
garintir I'autofinancement du d6veloppernent agpicole. L'aug
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Rapport prix Quantit6 de 
Prix du tomate tornate tonate industrielle 

tomate industrielle industrielle/ produites par les 
F.CFA/kg engrais paysans (t) 

7 0.63 
7 0.63 
7 0.63 

10 0.62 
13 0.81 
15 0.75 
15 0.6 
15 0.6 
17 0.68 
17 0.68 
17 0.68 13.111 
17 0.68 17.037 
21 0.84 23.800 
21 0.46 20.035 
23 0.25 23.073 
23 0.22 8.614 
30 0.47 30.!!" 
30 en cours en cours 

mentation des revenus mon6taires des m6nages ruraux,
 
entrain6e par cette politique de prix, pourra donc, non seule
ment relancer la consommation locale d'engrais, knais aussi 
favoriser l'6pargne n6cessaire i la cr6ation d'un march6 
d'intrants agricoles. 

A dffaut de cet appoi financier exteme, seul le cr6dit 
coop6ratif subventionr. pourrait relancer la consommation 
d'engrais en milieu rural. Cette alternative n'est pas de nature 
astimuler la participation active des priv6s dan, le commerce 
des engrais. 

Pour les autoritds gouvernementales et pour la recherche, la 
r6duction du coat de fertilisation devien, un objectif prion
taire devant I'accroissement des prix des 61hments composant 
les fertilisants. Des perspectives se trouvent dans la valorisa
tion agricole des ressources locales (min6rales et organiques) 
et donc dans la poursuite des travaux mends dans cc domaine. 
La fertilisation min6rale, n'6tant qu'un 616ment pour la d6ter
mination des rendements, des actions pour la r6g6n6ration de 
la fertilit6 des sols (amendements phosphats, calciques eL 
organiques) et une bonne application des techniques cultu
rales, est indispensable hmener ou renforcer pour I'accrois
sement de la production et la creation de prix relatifs pour le 
pioducteur rural. 
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Tableau 15. Repartition *Des Mises En Place Et Distributions 
D'Engrais (1987/1988) 

Socit6s 
Toutes formules 
confondues (t) 

%par rapport 
M.E.P. 

aux 

SED D 2 277 
MEP 4551 

SODAGRI D 190.2 
MEP k315.175) 

SODEFITEX D 11 271 
MEP 11 870.92 

SOMIVAC D 187.426 
MEP 1270.22 

PROJET D 260 
ALLEMAND MEP (260) 

SENCHIM D 1227 575 
MEP I 227 575 

SONACOS D 2 330 
MEP (6413) 

C.S.S. D 2 220 
MEP (2 200) 

SOCAS D 60 
MEP (60) 

TOTAUX D 2 " 398.82 
MEP (31 587.39) 

*Situation arrt&e i la date du 15/09/1987 

( ) donntes incompltes 

D : distribution 

MEP: Mise en place 

50.03 % 

60.29 % 

98.8 % 

45.6 % 

100 % 

100 % 

36.3 % 

100 % 

100% 

70.9 % 

Tableau 16. Consommation Toale Des Engrais Par Type d'Engrals De 1976 A 1986 

Types d'Engrais 

Azot6s 
Phosphat6s 
Potassiques 
Compos6s 

Total 

1976 

602,3 
3?( 
441,,' 

2.683,7 

4.113,8 

1977 

1.530,9 
570,8 
488," 

-. 911,5 

4./66,1 

:1,,8 

1.530,9 
570,8 
488,9 

3.911,5 

6.502,1 

1979 

1.354,2 
498.9 
339 .7  

6.009,4 

8.202,2 

1980 

1.914 
1.163,7 

632,8 
8.506,7 

12.217,2 

1981 

2.097, 5 

1.207,7 
660,1 

6.737,1 

10.702,8 

1982 

2.060,7 
864,4 
938,3 

9.385,1 

13.248.5 

1983 

2.507,9 
737,8 
626,4 

10.221,2 

14.093,3 

1N84 

2.374,5 
530,2 
948,4 

11.?/:,7 

15.114,8 

1985 

2.827,8 
616,9 

1.919,3 
17.557,9 

22.921,9 

1986 

3.290,3 
655,7 

1.4i3,5 
17.154,1 

22.513,6 

Tableau 17. Consommation Totale ies Engrais Par Type d'Engrais De 1976 A 1986 En Pourcentage 

Tpes d'Engrais 

Azotds 
Phosnhat6s 
Potassiques 
Composds 

1976 

14,'i 
9,4 

10,7 
46.8 

1977 

20,3 
15,2 
5,5 

59 

1978 

23,5 
8,8 
7,5 

60,2 

19;9 

16,5 
6,1 
4,1 

73,3 

1980 

15,7 
9,5 
5,2 

69,6 

1981 

19,6 
11,3 
6,2 

62,9 

1982 

15,6 
5,5 
7,1 

70,8 

1983 

17,8 
5,2 
4,5 

72,5 

1984 

15,7 
3,5 
6,3 

74,5 

1985 

13,3 
2,7 
8,4 

'76,6 

1986 

14,6 
2,9 
6,3 

76,2 
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Tableau 18. Consommation Totale En EI6ments Nutritifs De 1976 A 1986 (Tonnes) 

El6ments 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 2.514.9 2.629,2 3.673,8 3.906,4 
Phosphate P205 678,1 792,5 1.002,4 1.342,9 2.206,3 1.729,7 2.132,8 2.226,9 2.322,3 3.622,1 3.423 
Potasse K20 649,7 564.5 853,8 1.095,8 1.006,2 1.331.1 1.732,8 1.7',9 1.970,8 3.300,7 2.930,7 

Total 1.936,6 2.125,3 3.040,6 3.905,5 5.343,1 4.966,4 6.094 6.460,7 6.460,7 10.596,6 10.260.1 

Tableau 19. Consummation Totale Des Engrais En Pourcentage D'El6ments Nutritifs De 1976 A 1986 

EI6ments Nutrit. 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 

Azote N 31,4 36,1 39 37.5 35.9 38.4 36,6 38,9 38 34,7 38,1 
Phosphate P205 35 37.3 33 34,4 37,1 34,8 34,5 34,5 33,5 34,2 33,3 
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 

1-1.1-1,1 -1.1-0,7 1-0,8-0,7 1-0.9-0,7 1-1-0,7 1-0,9-0,7 1-1-0.8 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 

AlthoghlTogo produces and exports a large amount of 
rock phosphate, it imports phosphate as well as other fertil-
izers. primarily from Europe and more recently trom Senegal 
and C~te d'lvoire. Since 19/3, fertilizers have been heavily 
subsidized, and imports each year absorb large amounts of 
foreigli exchange. But since 1983. fertilizer inports have 
been financed throt._ih bilateral aid. The imports are lax-
cxempt and are done t11ra0n1g 1 tenILeris. The collectiol of 
fertilizer coln su nipt oil aiid stock data presents a nmIbiher of 
diffictllties, making thle preparation of orders aItedious prOc-
ess. It takes a.ibotln 6-7 nlontIi s fioni the litnle inorder isplaced 
to the time a farmer actuallxy receives the order. This is an 
excessive Mtln11lil of tinle and should be reduced, 

Fertilizers are packaged iil 50-kg bags anid transported by 
ship to Loii. Losses due to rain and paor hamdling pro-
cedures occlit' luring the unloading process. he transporta-
tion of lertilizer,. froti the seaport to vire houses is handled 
by the SEMI) (Service des Engrais et Nlovens de Productiotn). 
The tralisportat am fromu warehbou ses to arteas where fertilizers 
are to be used is cZirried out bv diflerent projects. government 

agencies. and parastatals. 
While the use of"fertilizers had been enicouraged through 

subsidies, there is now a tendency to increase prices to reflect 

the real cost of fertilizers. Two issues arise in Ihe context of 
fertilizer pricing: (a) either crop response ito fertilizer use is 
not high enough to make the use of fertilizer profitable at 
existing crop prices and the real cost o fer'tilizers, or (b) crop 
prices are too low to make fertilizer use profitahle . If the first 
situation prevails. research has to be continued in order to 
find wavs and meains of increasillsg crop responise to fertilizer 
use. If' the iller case is ill order, so ile refo)rIiims in pricing 
policies for export crops have to he examined. Considering 
food crops. whose prices are detemined by dolliestic supply 
and demiii and conditions, efforts have to be initiated to ilmproxe 
the efficiencx of tile marketing systeni iniorder to increase 
producer prices while reducing prices at the consumer Ix\el. 
Oi the other hand, data are heing collected to help fix food 
crop prices at a level the government believes will stimulate 
protduction, bit Withoutm any significailt leati\'c impact oil 
'C;od con suni ptiO. 

Finally. reeardinga credit padlicy, so i le 1*0ni of credit pro
graM could ftc ilit ate iicreased hertilizer purchases. Since
farners iaxe abused credit ii the pst, griiping them iito 

cooperatives with access to credit would stimu,late fertilizer 
use. 
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Probl'mes Relatifs A L'Utilisation Des Engrais Au Togo
 

Yao K. Atchou 

11est d6sormais 6tabli que les engrais constituent la pierre 
angulaire du processus de d6veloppement -rfricole dans le 
monde. S'il fallait en effet classer les facteurs de production, 
les engrais viendraient directement aprs l'eau, consid6r6e 
comme le premier 616ment dans la vie des hommes et des 
p1antes. 

Cette importance, ou mme cette d6pendance vis-a-vis des 
engrais, est apparue trs t6t dans les pays d6veloppds obi 
l'agriculture devait subvenir aux besoins d'une population 
devenue nombreuse, grace aux progrs scientifiques et a 
[id ustial istlol. 

Dans les pays en voie de d6veloppement ei spicialement en 
Afrique au Sud du Sahara, la n6cessit6 de l'utilisation des 
engrais a comnmenct s'imposer il y a envi-on Line quinzaine
d'arin6es, non seulement pour r6pondre aux besoins d'tne 
population sans cesse croissante, mais surtout pour s6dentari-
ser et intensifier une agriculture encore itincrante. L'intepsifi-
cation de 'agriculture permettra de mettre fin aux 
d6frichements annuels ou bisannuels, qui accMlrent le pro-
cessus de dtsertification menaqant i'ensemble de nos pays, 
car les programmes de reboisement coutent excessivement 
cher et ne sauraient rparer les dommages caus6s. 
Ce pr6ambule, sur le contexte africain d'utilisation des 
engrais. nous aidera ,Icomprendre les problkmes relatifs it Ia 
demande, ii l'approvisionnement, et a I'utilisation des engrais 
au logo. 

Probi~mes D'Approvisionnement 

Sources d'Approvisionnement 
Le Togo ne dispose pas de structm~e de fabrication 

d'engras. II est donc oblig6 drmperter toute la qtantitd 
d'engrais n6cessaire pour son agriculture. La majorit6 de ces 
importations proviennent essentiellement des pays d'Europe.r 
Cependant, depuis quelques ann6es, des pays d'Afrique, 
comme le S6ndgal et la Cte d'lvoire, fournissent une bonne 
partie des engrais et des pesticides utilis6s. 

Le Financement de I'Importation des Engrais 
Au Togo, ou les engrais sont fortement subventionn6s, leur 

importation repr6sente d'6nornies sorties de devises. Le gou-
vernement a institu,5 la subvention aux engrais depuis 1973 et 
le Service des Engrais et Moyens de production se voit doter, 
chaque anndc, d'imporiants moyers financiers pour la 
commande. 

De 1973 '1 1982, cette subvention se chiffraih Ienviron 
4 milliards 200 millions de francs CFA. Pendam cette pdrio-
de, tous les types d'engrais 6taient c6dds aux paysans A 15 
FCFA le kilo. 

De 1983 Anos jours, le financement de l'importation des 
engrais a bdndfici6 du fruit des relations bilatdrales. Ainsi, le 
gouvernement de la Rdpublique F6d6rale d'Allemagne par le 
KFW et le gouvernement japonais assurent une par'ie des 
importations la Banque Mondiale et ses organes sp6cialises. 
comme la Caisse Centrale de D6veloppement Economique, 
assurent l'autre partie. 

L budget de l'Etat intervient claque annde pour complkter 
l'ensemble de ces aides extdrieures pr6citdes, notamment 
pour les rubriques suivantes 

- le paiement des charges portuaires et de la manutention 
- le transport du port de Lomn aux leux d'utilisation 
- les autres charges. 

Ces financem,nts sous formes de dons devront permettre 
au pays de constitUer des r6serves financires en vue de faire 
face aux importations. Dans cette optique, ces "dons" sont 
vendus et leur prix de cession est fix6 par 'Etat. La somme de 
la subvention actuelle de I'Etat est la diff6rence entre le coat 
r6el de revient et le prix fix6 par l'Etat. Par exemple, cette 
ann6e, lia tonne d'urde. CAF Lom, cofte environ 62.000 
FCFA ; les frais de transport de Lore6 "iDapaong s'lvent t 
14.400 FCFA (24 x 690 I-m) ; les frais portuaires et de 
manutentio sont approximar ,ement de 7.009 FCFA, portant 
le prix de revient "t83.400 FCFA la tonne. Donc Ia subvention 
est de 18.400 FCFA la tonne. 

L'Approvisionnernent 
L'approvisionnement des engrais au TOGO se fait confor

m6rner, t a la d6marche sui ante : 
- Appels d'offres interrationaux ou consultation dans cer

tains cas; 
- dpouillenient des pus idiudication 

- 6tablissemient dlu m~arch6;
 
- etie du march;
 
- sign edu mach
 
- conde p rendis
 
- reception de Ia marchandise; 

- paiemcnt au fournisseur. 

1) Preparation de la Commande 
La preparation de la commande est la phase qui pose 

le plus de problmes au Service des Engrais. En effet, 
il faut centraliser les besoins des orgdnismes, collecter 
les donndes sur Ia consommation pour l'ann6e en cours 
(ce qui est parfois pas impossible, car sur le terrain, 
l'utilisaticn de.; engrais continue jusqu'a aoft
septembre, alors que nous voulons les chiffres aux 
m~mes dates), collecter les donndes sur le:; stocks 
(meimes probl~mes qve pr6cddemment). 

84
 



Les chiffres de consommation et des stocks permettent 
d'analyser les besoins et de les appr~cier a leur juste 
valeur. 

2) Commande 
Apr~s avoir arr 16 les chiffres sur les besoins des orga-

nismes et terrin6 l'6tablissement des cahiers de charges, 
la proc6dure d6crite 'i-dessus est entam6e. pr~para-De lia 
tion de la commande it la r6ception des marchandises au 
port autonome de Lore6, 6 it 7 mois s'coulent (Cf. 
planning du circuit des intrants). Nous pensons que cc 
temps est trop long et qu'il faudra trouver un moyen pourle r~duire,.eFDdn 

3) Rception et )istribution 
Les engi .uis sont souvent transportcs en cale et condi-

tionnds dans des sacs de 50 Kgs. Le plus souvent. les cales 
des navres sont dtanches, nais au d~chargenient. les satcs 
subissent assez dc dommages (d6chirures, pertes etc..). 
Tres souvent, a cause des retards que nous accusons, les 
pluies s'installent et mouillent les sacs. MCnie s'il s'agit de 
doubles sacs (sacs, tiss6s de polypropylene pour les sacs 
ext6rieurs et polythylene pour les sacs int6rieurs), lIapluie 
arrive toujoiurs a les ptn6trer. 

Les experiences, i lia mon-r6ception des commandes, 
trent que le transport en conteneurs est plus adquat, mais 
se r6v~le trop coOteux. 

La distribution des engrais commence ds le d6barque-
ment au port de Loe6. On distingue deux types de 
distribution, ou mieux deux niveaux de distribution : 

- lidistribution primaire :du port de Lon vers les 
niagasins centraux des organismes ; 

- La distribution secondaire :des inagasins centraux 
vers les utilisateurs (pr6fecture, sous lr--fecture, 
zones). 

La distribution primaire est assur6e par le SEMP tandis 
que la deuxieme incombe aux organismes utilisateurs eux-

memes. 

Prix Des Engrais Et Des Produits Agricoles 

La politique de fixation des prix et des autres moyens de 
production est l'une des mesures incitatives du gouverne-
ment en faveur de l'agriculture (tableau I). 

En observant a structure des prix, on constate, en effet 
qu'ils ont 6t6 6tablis pour susciter et encourager l'utilisa-
tion des engrais. Les prix ont d'abord 6t fortement sub-
ventionn6s, et devenant, par cons6quent, int6ressants pour 
le paysan. Apres l'engouement ains:cr66, il a paru ,,_us 
normal d'augmenter progressivement ces prix de faqon A 
tendre vers les coOts r6els de revient. 

Actuellement au Togo, alors que nous somnes encore 
loin de vendre les engrais Aileurs coots r6els de revient, des 
inqui~tudes cominencent iapparaitre. Une 6tude faite par 

Tableau 1.Evolution Du Prix Des Engrais 
(en FCFA par kilogramme) 

Tout type Engrais Engrais 
Ann6es d'engr is vivrier coton 
1973 A1980 15 - -

1981 h 1982 - 35 45 
1983 40 60 
1984 1il985 50 100 
1986 ,t1988 65 It) 

le FED dans a region des Savanes (Extreme Nord) attire argo e avns(xr~eNr)atr

toute notre attention, car si les prix des engrais augnientent 

davantage, les paysans de cette r6gion ne pourront plus 
utiliser d'engrais, faute de rentabilit6. Cette 6tude soulevetin probktme important :dile pose. d'un c6t6, Ia question

Ln du ircuit Ia se de i uetion 
de Planning du Circuit lisuppression de lasubvention, etde I'aut~t, celle de lit r~duction des prix des en-rais itun 
nmveau inf~rieur aileurs coots reels. 

Fixation des Prix des Produits Agricoles 
Le probl e pos6 au chapire prc6dent (prix des 

engrais) appelle deix tentatives d'explications 

a) suit les facteurs de production : (eau, engrais, sol, 
semences) ne permettent pas des rendenients pouvant 
rentabiliser l'engrais . 

b) soit le prix auquel les r6coltes sont vendues ne perniet 
pas de rendements financiers assez importatits pouvant 
rentabiliser l'engrais. 

Si le deuxi6me cas a motiv6 I',tude, il faut recannaitre 
qu'il est bien difficile de maitriser cette situation. En effet, 
si on peut fixer les prix pour les produits de rente (cafd, 
cacao, coton... etc) il est difficile de les fixer pour lemais, 
le sorgho, I ignane, le ni6bO et les autres produits alimen
taires dont ',es Frix sont r~gularis6,: par Ia loi de I'offre et 
de Ia dort 'ne. 

Au desla 

Au Togo, des efforts sont entrepris afin de recueillir des
 
616ments statistiques fiables pouvant aider legouverne
ment i fixer le prix des produits vivriers. C'est dans cet 
optique que le journal national "ITa Nouvelle Marche" 
public des relevds de prix Je produits vivriers dans les 

centres et les marchs importants du pays. 

Credits 

On pourrait penser que a vente i crdit des iitrants de 
production pourraitCtre n atout qui favorise I'utilisation 
des engrais. 

Au Togo,i'exp6rience a montr6 que dans ledomaine des 
produits vivriers, vendre les engrais cr6dit dolt &re exclu
 

prourts rais acddoer 
pour les raisons suivantes 

Les paysans prennent lecr6dit comme un cadeau du 
gouvernement , 

- quand les mesures addquates sont prises pour lerem
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boursement, le paysan 6, que la mauvaise saison ou 
le manque de main d'oeuvre, causes de r6coltes 
d6sastreuses. Ds lors, le vulgarisateur ne peut plus 
rtclamer le remboursement aices paysans affirmant ne 
ricr avoir i manger. 

Une des solutions envisages actuellement est de 
regrouper les paysans en une coop6rative et cette dernire 
sera responsable du pr:, contract6 auprbs du Credit Agri-
cole. Lit aussi, la situation n'est pas sans risque, car nous 
connaissons les problmes que pose le recouvrement du 
Crdit Agricole dans le monde entier. 

Utilisation D'Intrants Compl6mentaires 

II est s- avent conseill6 aux iavsans l'utilisation 
d'engrais organiques (fum; ', des feuilles vertes enfouies 
etc...) Cependant, en pratique. il se pose de nombreux 
prob~mnes : soit les paysans ne trouvent pas assez de 
fumier ou nont pas les moyens d'enfouir les herbes , soit il 
y a du fumier et il est fastidieux de I'pandre. L'engrais 
organique industriel qui constituerait la solution satisfai-
sante n'a pas encore fait son apparition au bgo 

II serait important de trouver des moyens de rsoudre le 
probltme des engrais organiques, afin que la st6rilit6 de 
certains sols qui ne peuvent plus rpondre aux seules 
fumures min6rales soit co. rigte. 

Recherche Agronomique 

La recherche agronomique a progress6 au Togo. 
LIRAT, I'IRCT, IIRCC, lIaDRA etc... ont travaill5 et 
continuent de travailler pour lt drve.oppeinent de 
'agriculture.par 

Cependant, dans le donaine de> engrais, il existc une 
certaine iner.ie. Nous ne notons aucune 6volution dans lI 
recherche sur les engrais. L'engrais entre dans les proto-
coles d'essais comme tous les autres &1ments(eau, sol, 
semence etc...) et est consid6rd comme un facteur djH' 
complbtement maitris6. Cependant, il est encore aplique 

tpar exemple au Togo 
Nous devons souligner 6galement qlie miime si certains 

organismes de rcherche sont parvenus it d6terminer de 
nouvelles doses d'application, ces rdsultats ne sont pas 
connus du Service des Engrais. Je voudrais poser, it cc 
niveau, le problme de circulation de l'information. Mme 
aa niveau de I'IFDC, ce sont plutft les chercheurs qui se 
retiuvent au moment de faire le point sur les divers essais 
et r, -us n'avom; pas l'impression d'tre associ6s ' cet effort 
de ,Iflexion. 

des normcs d6su Wtes :.50 kgs/ha). 

Ainsi, dans le soucis de rentabiliser l'utilisation des 
engrais, les autorit6s du d6parteinent de I'agriculture atu 
Togo. ont demand6 r6cernment aux chercheurs de penser A 
'6tablissernent d'une carte p6dologique qui indiquerait par 

type de sol et par region la dose ad6quate Aappliquer afin 
de pallier aux insuffisances et d'6viter les gaspillages. 

Politique Incitative En Faveur De 
L'Utilisation Des Engrais 

Elle a .t suffisamment d&crite dans les pages pr6c6

dentes mais. il convient ici de rappeler quelques points 
importants : 

- La subvention : I'Etat consent d'6normes sacrifices 
financiers pour acheter les engrais. Le prix de cession 
fix6 pendant longtemps h 15 F/kg montre que I'Etat a 
support6 la totalit6 des coats ; 

- la cr6ation d'un service devant s'occuper spicialement 
des problnes d'engrais est une preuve de Uimportance, 
attach6e it cc secteur . 

- l'exon6ration de la taxe douaniere pour les engrais et 
plusieurs autres moyens de production : 

- la part du budget national, consacr6e au d6veloppennent 
rural, d6montre les efforts inlassables du gouvernement 
pour la prmotion de I'utilisation des engrais. 

Historique De L'Utilisation Des 

Engrais Au Togo 
L'introduction des engrais au Togo se situe vers les ann6es 

60 grace "tI'action des services agricoles de 1'Npoque. C'est 
I'interdiaire de jenes, o appelait alors la jenesse 

pinni dre e j. quo elitators a usse 
piontire agricole JP.A.), que cette initiative a pu se 

Quelues annes aprs. il y eut on projet, P!UDiTGG 
72/020, Str Ia vlgarisation, ia promotion et i commerciali
sation des ngrais en vue de I'augmentation delIa production 
agricole exng par I FA. Par Ia suite,Il Service des 
agrio a6t6 par h o P r d e 
Engrais a tt6 cr6I poor s'occuper de 

- L'61aboration ct de la definition de la politique en 
mati~re d'engrais ; 

- li diffusion des th~nes techniques au niveau des 
utilisateurs; 

- hi comimande, de la rLeption et de la tenue des stocks 
- la gestion des ressources financires provenant de diver

ies sources : (budget national, dons, et contributions 
6trangres). 
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Annexe: 'hbleaux Supplimentairies 

Tableau 2. 	 Evolution De Prix Des Engrais 

Prix de cession
 
Prix de revient aux paysans Pourcentage de
 

Annes FCFA/KG FCFA/KG1 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 83,3 
1981 87,09 35 et 45 59,8 Ai48,3 
1982 90,80 35 et 45 61,5 A 50,4 
1983 104,95 40 et 60 61,9 , 42,8 
1984 108,73 50 et 100 54 A8 
1985 122,42 50 et 100 59,2 18,3 
1986 131,28 65 et 100 50,5 i 23.9 
1987 99,53 65 et 100 34.7 A0 

'De 1973 A 1980 tous les ,ngrais ont it6 ctdts aux paysans A 15 
FCFA/Kg. 	A partir de 1981 on a mis une difference entre les engrais 
utilisds sur Iccoton (plus chers) et ceux destin~s aux autres cultures. 

Tableau 3. 	Evolution De La Subvention Aux Engrais Depuis Son Institution En 1973 
(en millions de FCFA) 

Quantitd CoOt de revient Part supporte par CoOt r~el de la 
Ann~es (en tonnes des engrais les utilisateurs subvention 

1973 2.200 66,1 32,7 33,4 
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 ; 3.250 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 1.160.8 642,2 
1987 19.972 1.987,8 1.592,7 395,1 
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Tableau 4. 	 Evolution Des Importations D'Engrais Au Togo Tableau 5. Financemnent Des Engrais 
De 1972 A 1987 en millions FCFA (1983 - 1987) 

Valeur FCFA Coot moyen Valeur Iotale Aide Aide Gouvernement 
Arne Tonnage (l(XX) FCFA) (FCFA/tonIle) Armlle tes importatiorns hilal&ale muhtilat~rale togolais 

1972 2.100 39.000 1(8.857 1983 596.7 - 596,7

1973 2.200 56.5(X) 25.682 1984 1.466.2 801.3 664.9
 
1974 2.X)O 149.700 51.621 1985 2.652.6 1.025.4 
 1.627,2

1975 5.405 380.8(X) 70.453 1986 1.565 605 960
 
1976 6.450 375.200 58.171 1987 1.736 736 1.(X)

1977 4.800 384.030 80.006
 
1978 8.740 441.152 50.475
 
1979 8.630 458.642 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 15.1(X) 1.466.217 97. 1(X) 
1985 24.150 2.652.575 109.837 
1986 13.764 1.564.839 113.691 
1987 19.972 1.736.114 86.927 

Tableau 6. 	 Evolution Du lPrix De Cession Des Engrais Aux Cultivateurs 
(FCFAIKG) 

Ann e Engrais vivriers et autres Engrais colon 	 Actes r.glemrentaires 

1974 15 	 15 Dcret 11074-6 du 15/01/74 portant 
° 
application Ord. 11 14 du 12/04/73 

1980 

1981 35 45 Arrrt interniinist6riel
 
n' 16/MI)R/NIE[ du 27/02/81
 

1982 35 
 45 	 Arr~t interiuinistericl 
° 
n 02/NIl)R/M.F du 19/03182 

1983 	 40 60 Arrit interministriel
 
n0 031MDR/NIFE du 25/14/83
 

1984 50 
 100 	 ArrWte interminikt&iel 

n' (}4/NIDR/NIEI du (3/04/,,4 
1985 50 	 100 Inchang6
 

1986 
 65 100 	 Arraid intermninistriel 
n" 131MDR/MCT/MEF du 07/08/86 

1987 65 	 (00
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Tableau 7. Consommation Totale D'Engrais Par Utilisateur En Tableau 8. Consunmation Tutale En Elements Nutrififs Par 
1986 (en kilogramnies) Utilisateur En 1986 (en kilograninmes 

Lillisateur, Azote P205 K20 Total UF 
Autres 

Type d'Engrais D R D R SO to CO Organismes Total D R I) R 772.412 718,801 480.230 1.971.443 
SO to Go 1.570,014 1.076.030 1.304.487 4.417.131SA (AS) 7.150 0 35.521 105.671 Autres Organisnes 1.563.431 1.028.200 1.089.938 3.681.575 

UREE 709.153 1.279.122 1.196.318 3.184.593SS1 0. 75 28 .6 2SSP 	 3. 5( 4 7. 47otal 3.9(6457 3.423.037 2.u30.655 1().260.149130.575 283.622 33.650 447.847 

TSP 167.425 0 39.611 207.036 
PN (PR) 0 0 9X)
900) 

DAP 0 0 328.847 328.847 
KCI 75.025 630.45) 648.011 I. S3.4 6 
K2SO4 20M) 0 59.77) 59.970 
PK 	 0 0 0) (0 
15-15-15 1.407.726 1.451.411 1.183.813 4.042.950 
20-10-10 0 ( 2.758.762 2.758.762 
12-22-12-SB 1.805.551 6.37(0.881 1.80)4.150 9.980.582 
10-20-20 36.45) 0 6.500 -2.950) 
Divers 0 0 0 0 

Total 4.402.255 10.015.486 8.095.853 22.513.594 

Tableau 9. 	Csonmmation l)'Engrais ir Produit El Par Culture 
(en iilograrnmes) 

Arachide Caf Canne 
Organismes Mats Riz Sorgho Haricot Coton Cacao Palmiers Fruitiers i Secre Divers Total 

SA (AS) 37.495 26.5(15 14.835 1.298.851 12.588 2.250 204.000 12.000 115.671 
UREE 850.824 829.824 131.723 475.029 1.:00 30.042 63.200 3.184.593 
SSP 442,095 1.4() 4.352 447.847 
TSP 
DAP 

50.690 18.806 15.000 116.290) 1.450 
328.847 

1.5() 3.300 207.036 
328.847 

PN(PR) 900 911 
KCL 
K2S04 
15-15-15 
20-10-IC 

89.800 
1.47(1 

2.148.928 

4.961 

294.735 

500 

946.287 

5.(W) 
2.4() 

14.351 

1.243.725 
1.050 4.(X)) 

2.708.012 
9.550 

35.3(X) 
600.(1)0 

9.5(H1 1.353.486 
15.750 59.970 
30.W1O 4.142.95(0 
50.7501 2.758.762 

12-22-12SB 9.980.582 9.980.52 
10-20-20 5.5() .(X)O0 36.45(0 42.950 

Total 3.183.8(17 474.831 1.108.345 581.135 12.545.1(18 3.531.324 10.650 13.444 804.000 220.950 22.513.584 

Total Th 3.183.81 474,83 1.108,35 581,13 12.525.11 3.531,32 10,65 73,44 804,00 22(.95 22.513.59 

DIVERS piturages, pantes ornetentales, cultures maraich&es, igname, ponrnie de terre. 
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Tableau 10. Consommation En Elements Nutritifs Par Culture 
1986 (en kilogramnmes) 

Cultures Azote P205 K20 Total UF 

Mais 
Sorgho 

Riz 
Arachide 
Coton 
Caf/Cacaa 
Parlmiers 
Fruitiers 
Canne a sucre 
Diverses 

722.007 
109.495 
205.651 

,.253 
1.795.141 

821.951 
1.939 

14.292 
183.840 
49.887 

3-46.622 
52.861 

148.843 
144.265 

2.196.052 
423.018 

1.433 
1.560 

WL000 
18.383 

377.919 
47.187 

142.243 
6.553 

1.944.430 
272.80 

1.433 
17.650 
W (X.) 
30.440 

1.446.548 
209.543 
496.737 
153.071 

5.935.623 
1.517.770 

4.805 
33.502 

363.840 
98.710 

Total 3.906.456 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 l)'Engrais Par Produit, Par Region Et Par Utilisateur En 1986 
(en kilogramnmes) 

Regions 

Maritme 
Plateaux 
Centrale 
Kara 
Savanes 

D R D R 

463.530 
1.070.109 

855.016 
1.1 13.7M0 

899.9W{) 

SOTOCO 

1.517.951) 
2.738.517 
I. 150.378 
2.2(H).091 
2.408.550 

P I) R N 

2.9IX)1.400 

S R C C 

3.517.131 

Divers 

394.503 
1.077.078 

106.850 
13.15) 
85.741 

Total 

2.375.983 
11.304.235 
2.112.244 
3.326.941 
3.394.191 

Total 

10,55 
50.21 
9.38 

14.78 
15.08 

Total 4.402.255 
19,55 

10.015.486 
44,49 

2.901.401) 
12.89 

3.517.131 
15,62 

1.677.322 
7.45 

22.5 13.594 
10.1) 

100 

T,bleau 12. Consommation En Elements Nutritifs Par Region Et Par Utilisateur :Azote (T) 

Regions 

Maritime 
Plateaux 
Centrale 
Kara 
Savanes 

D R D R 

93.6 
222,2 
142.6 
!Q7.7 
116.3 

SOTOCO 

149.7 
449.2 
244.1 
426.7 
3().9 

P1) R N 

351.1 

S R C C 

105.1 
817,7 

Divers 

239,5 
32.6 

3.5 
13.' 

Total 

348.4 
2.979.7 

419.3 
627.9 
431,1 

, Total 

8.92 
53.24 
10.73 
16,07 
11.04 

Total 772.4 
19,55 

1.570,6 
44,49 

351.1 
12.89 

817.7 
15.62 

3 14.6 
45 

3.906.4 
100,00 

IM 
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Tableau 13. Consommation En Ements Nutritifs Par Rgion Et Par Utilisateur : 1205 iT) 1986 

Rdgions 1) R D R SOTOCO P 1)R N DiversS R C C Total % Total 
Maritime 52 244.8 34.4 331.2 10.49
Plateaux 168.3 168.3 440.8 424,6 109,1 1.311.1 41.51
Centrale 144 179,3 5,6 328,9 10,41
Kara 175.5 .64.2 1.4 541.1 17.13
Savanes 179 455 12.2 646,2 20.46 
Total 718.8 1.411,6 424.6440.8 162.7 3.158,5 1()

22.76 44,69 13,96 13.44 5,15 100,0(0 

Tableau 14. Consommation En Elements NuItri.,ifs Par kegion Et Par Utilisateur :1K20 (T) 1986 

Regions 1) R D R SOTOCO P 1) R N S R C C Disers Total '. Total 
Maritime 69.1 352.3 44.1 465.5 15,88
Plateaux 1001 412.6 622 272,8 133.6 1.541.1 52,58
Centrale 102.1 114.1 12.4 218.6 7.46
Kara 121.7 21)7.6 0.7 330 11.26
Savanes 87.4 283,9 4.3 375.6 12.82 
Total 480.4 1.360.5 622 272.8 195.1 2.93.8 100 

7 16.39 46.42 21.22 9.31 6.66 100(OO 

Tableau 15. Consummation Totale En Elements Nufritifs Par Region El Par Utilisateur (T) 1986 

Regions D R D R SOTOCO P D R N S R C C )isers "ltal Gi Total 
Maritime 214.7 746,8 183.6 1.145,1 11.16
Plateaux 4901.6 1.294 5 1.413.9 1.515.1 482.2 5. 196,3 50.65
Centrale 388.7 527.5 51,6 966.8 9,42
Kari 494,9 998.5 5.6 1.499 14.61
Sa.1afiw 382.7 1.039.8 3(1.4 1.452.' 14.16 
Total 1.971.6 4.607.1 1.413.9 1.515.1 752.- 10.260.1 100 

7 19 .22 44 .90 13 7h 14 .77 7.33 10(.00 
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Tableau 16. Evolution de Tcrme de I'Echange Entre les Produits Agricoles et les Engrais 

Annees Prix aux Producteurs des Principales Prix de I'Engrais R. C. V. 
Cultures (FCFA/kg) Rapport Valeur/CoOt 

Riz Pour Pour Riz 
Coton Mais Sorgho Paddy Coton Vivriers Coton lais Sorgho Paddy 

1977 60 79.3 73.4 67 15 15 6,4 16.9 7.8 14,3 
1978 60 35.4 45 55 15 13 7.2 7.5 4.8 11.7 
1979 60 37.2 46.4 57.4 15 15 8 7,9 4,9 12.2 
1980 601 68.4 68 61,6 15 15 8.8 14.6 7,2 13.4 
1981 65 95.5 83.8 86,7 45 35 4 8.7 3 H 7,9 
1982 (5 99.8 97.3 98.5 45 35 4 9.1 4,4 9 
1983 75 104 1I1I I I0 60 40 3.5 8,3 .1.4 8.8 
1984 90 75 89 97 1(H 51 2.5 4.8 2,8 6,2 
1985 105 50 59 62 100 50 2,9 3,2 1,9 4 
1986 105 73 76 80 100 65 2.9 3.6 1.9 3.9 
1987 105 69 63 75 100 65 2.9 3.4 1,5 3.7 

N. B. :Prix Moyen Annuel i la Production en FCFA/KG pour les%ivriers. Prix d'Achat au\ producteurs fix,)par I'Etat pour Ic colon. 

l'humning I)u Circuit Des Intrants 

Janvier Fevrier ,ars Avril Nai Ain Juillet Aout Septembre Octobre Novem e Iecemnr,1 .

besoins des orgilniswdes paIrCentrylisation (es
SENIP 

2 Vcrification, contrele par SENIP ; tablissement du cahier (les 
Charges 

3 Appel (I'ofre-Adjudication- Cninioanide 

4 Arrivse des intranf's au Port de 1Iome et Transport vers I'extrieur (rgions 

5 l)istrihution dans les ones 

6 (Rcupration des fonds) 
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La 	Politique Des Engrais en Zambie 

Kabeta Muleya 

Resume 

La consommation d'engrais en Zambi; a 
ccnsid6rablement augment6 au cours de la p6riode 1977-
1987; mais la production locale reste limite. Le pays
possde une usine d'azote jui a Wt6 mise en service en 
1970. La plupart des produits fertilisants sont importds. 

Les agriculteurs zambiens emploient principalement 
los engrais composes qui incluent (1) les composds azot6s 
Abase d'ammoniaque, (2) les composes Abase de phos
phore, (3) et les compos6s Abase de potassium, et (4) ie 
soufre en tant que sulfate en association avec d'autres 
charges. 

La production d'azote i '6clielle industrieliz a corn-
mcnc6 en Zambie en 1981, et s'est centr6e sur des 
mdlanges NPK avec du soufre. L'usine produit dgalement
l'acide sulfurique, Ic sulfate d'ammonium, et 
l'ammoniaque. Les trois ddp ts de phosphate de 
Chilembwe, Nkombwa, et Kaluwe combin6s ont des 
rdserves de 23 000 millions de tonnes. La prdvision de la 
demande d'engrais e-- Zambie pose trois grands 
problmcs: 

1. 	Un intervalle de dix-huit Atvingt mois s'6coule 
habituellement entre le moment o commence 
l'op6ration et cclui de l'utilisation de l'engrais. 

2. 	Le manque de donn6es fiables sur les stocks locaux. 

3. 	L'absence de proc6dure d'actualisation des pr6visions 
l'approchc des enchcres. 

Les principaux problmes lis A i'achat des engrais 
sont les suivants: 

1. 	Plusieurs moL; -tn~cessaircs pour mener A terme 
les op6rations d'achat. 

2. 	 Les devises sont limit6es, ei Fautorisation pour les 
d6penscs en devises arrive tardivement. 

3. 	Cette proc6dure fastidicuse compromet la r6gularit6 
des importations et de la distribution. 

4. 	 Des moyens de transport ne sont pas toujours dis
ponibles au port. 

5. 	 Le National Planning and Cnntingency Committee ne 
se rdunit pas r6gulierement pour planifier les achats 
d'engrais. 

Une fois les engrais achet6s, surgit le perp6tuel 
problkme de pertes. Par cons6quent, les moyens de 
manutention et de transport doivent 6tre am6liords. Les 
facteurs qui freinent la distribution des engrais sont les 
suivants: 

1. 	La lente circulation des produits A l'int6rieur du 
syst~me coop6ratif. 

2. 	Le manquc do formation des agents charges do a 
vente des engrais. 

3. 	 L'abscence de motivation de la part des coopdratives 
pour acheter et livrer les engrais suffisamment t6t au 
d6but de la campagne. 

La politique des prix en vigueur fondde sur le systcme
de subvention et d'uniformisation des prix a cependant
favoris6 une utilisation accrue des engrais. 
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Fertilizer Policy in Zambia 

Kabeta Muleya 

Introduction 

Geography 

Zambia occupies a tropical high plateau between eight 

and eighteen degrees south latitude in Central Africa. 
Most of the land lies at an altitude jf 915 to 1,500 m. 

Mantled with thickly accumulated debris and mostly 
covered with second.jry woodland of stunted, mixed 
deciduous and evergreen trees, the surface represents ages 
of gradation interspersed with periods of uplift accom-
panied by warping. Wide shallow basins with lakes, 
swamps, and grassy plains and isolated hills and ridges 
break the monotony. In the west, unconsolidated Kalahari 
sands were deposited by wind ingreat depth. Certain 
areas also developed as part of the Rift Valley system. 

Climate 
The climate of Zambia is modified by the altitude and 

does not present extremes. 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 are ihree distinct seasons: cool and dry
from May to August, hot and dry from September to 
October, and rainy from November to April. 

In the Zambezi Valley, less then 250 mm of rainfall a 
ar is not uncommon, but most of the plateau receives 

about 750-1,000 mm of rain. The mar, influences on the 
weatbr are the intertropical Convergence Zone and the 
Antarctic airflow across the south of the African 
continent. 

Soils 
In Zambia, six soil groups have bce-1 identified. The six 

broad categories of soils can be distinguished on the basis 
of soil suitability fertilizer-soil conversion ratios and 
weather as applied to rainff.d maize crops. 

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 
nutrients are leached. The main constraint is lack of ade
quate moisture in most seasons, but sunshine is not 
restrictive. 

Medium Potential Areas -This ar -a includes the acid 
arable soils of Northern, Luapula, North Western, and 
Copperbelt Provinces occurring within the high rainfall 
zone. The fertility status of these loam and clay soils is 
very low; for a crop, such as maize, to be as productive in 
these areas as in the high potential areas, more fertilizer 
and lime are required. Sunshine may be restrictive during 
the growing period. 

Low Potential Areas -These soils have severe to very 
severe constraints. Sand soils found in Western Province 
are rather infertile. They have a very low nutrient reten
tion capacity and are subject to severe drought stress. Fer
tilizer use may be uneconomical to adapted crops, but use 
of organic manures is probably cheaper. 

The drier and hotter valleys (Luangwa and Gwembe) 
have a wide variety of soil types. Constraints include lack 
of adequate soil moisture, alkalinity, and erosion. Frost 
may be another problem. 

Unsuitable Areas -Floodplain soils occurring along 
the Zambezi, Chambesh;, and Bangwelu areas can be 
relatively fertile but are often very acid. In farming sys
tems involving grassland pasture and paddy rice, nitrogen 
fertilizers are very important. 

Land Use 
Of the approximately 9 million ha of arable land, only 

1.4 million ha is being cultivated. 

"igh Potential Areas-This category includes the rd-
dish clays found in the Kabwe-Mumbwa-Mazabuka-
Chongwe-Petauke areas, and constraints are nonexistent 
to slight. These soils are productive on a sustained basis 
and are responsive to inputs suci as ferli:.zer. Limitations 
may include slippery topsoils and occasional droughts. 

Also included are clay soils, with sandy topsoils, oc-
cupying large areas in Southern, Eastern and Central 

At Independence in 1964, Zambia inherited a dualistic 
economy that was heavily dependent on the mining in
dustry. There existed, on the one hand, a small but highly 
mechanized and efficient agricultural sector, characterized 
by large-scale commercial farmers, and, on the other 
hand, a pool of small-scale farmers who were largely 
neglected in terms of research and extension efforts by the 
centrally controlled organizations. Practically all commer
cial farms are situated in areas with good infrastructure 
facilities such as railway and class I roads. 
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Fertilizer Supply aiid Distribution, 

Issues, and Constraints 


General Considerations 
A 	number of factors influence the perfornance of 

agriculture in a country. It is self-evident that agricultural
performance is closely connected wi,', the quality of land. 
Good-quality land ensures high yield per land unit. 
Zambia has vast good quality land. A, o, biological, 
chemical, technical, and sociological factors do influence 
the performance of agriculture. The introduction of high-
yielding varieties of seed, application of fertilizers in right
quantities, and proper preparation of land, among many 
other factors, will determine the yield to be obtained per 
unit of land area. 

Before the 1950s, the use of all forms of inorganic fer-
tilizers was uncommon in Zambia. Good land husbandry 
and conservation practices were mainly being encouraged
during this period. In the 1950s, chemical (inorganic) fer-
tilizers were introduced in the country. A number of 
experiments on experiment stations have confirmed that 
chemical fertilizers are important in increasing crop yields.
As 	a result of this confirmation, the use of organic fer-
tilizers has dramatically declined over the years as farmers 
adopted the use of imported chemical fertilizers. 

Fertilizer Imports 
In 	 Zambia, fertilizer consumption has increased 

substantially in accordlance with its increased 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 total quantities required in tbe 
cou.-.y. Thus, a sizabie quantity uf the fertilizer consumcd 
is imported annually. As is the case with some food grains. 
Zambia also receives aid in the form of fertilizer. Impor-
tant fertilizer aid donors in recent years have been the 
Netherlands, Norway, Japan, Italy, and Austria. Appcndi; 
B shows fertilizer imports. 

Local Production 
Zambia has only one fertilizer product.on plant, 

Nitrogen Chemicals of Zambia (NCZ), which is state 
owned and operated. The plant was built in 1969 but com-
missioned in 1970 to produce initially ammonium nitrate 
(AN), principally for the manufacture of explosives for use 
in the mining and civil engineering industries. Currently, 
ammonium sulfate (AS) is a raw material 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 to total national fertil-
izer supply has increased from 15% in 1977 to 18% in 
1987. 

Type nf Fertilizers Used In Zambia 
Zar-:an farmerb use compound fe-i;er mainly. The 

major fertilizer compounds used are as fo!;'jws: 

1. 	Nitrogen comapounds, which are ammonia based. 

2. 	 Phosphorus compounds, whose main component is 
phosphate. 

3. 	 Potassium con~pounds, whose main component is 
potash. 

4. 	 Sulfur, which is normally a sulfate in association with 
other carriers. 

The percentage nutrient compositior of the most 
important fertilizer compounds is shown in TabkL 1. 

Table 1. Percentage Nutrient Composition of Fertilizer
 
Mixtures
 

Mixture N P205 K20 S 

C 6 18 12 10 
V 4 18 15 !0 
R 20 20 0 10 
X 20 10 5 10 
D 10 20 10 10 
AS 21 - - 24 
Urea 46 - . 
AN 34 - -

NCZ began commercial-scale production of co.npound 
fe-:ilizers in April 1981. The NCZ plant is capable of 
prodtncing all the compound fertilizers used in Zambia It 
;- focusing production on compounds R, X, C, and D, 
which represent most of the country's con.-ound fertilizer 
requirements. They are also the products containing !he 
lowest proportion of imported components. NCZ 
prcduces AN, sulfuric acid, AS, anid ammonia. 

Ammona-based fertilizers are r "oducea at NCZ using 
local coal fiom the NlXmba deposit. Surveys have revealed 
a number of phosphate re-,k deposits in ihe countn,. 
These are located at Chilei.ibwe, Nkcmbwa Hill, ard 
Kaluwe. The estimated reserves at the three locations 
combined stand at 23,000 million tonnes. The deposits at 
Kaluwe are low grade with a P205 content of 2.5%-5.5%. 
The Nkombwa Hill deposit is average gradt. .i.f an 8% 
P205 content. For Chilembwc deposit, the P205 conten' 
varies from 8% to 23% with an averag value .;f12%. 
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Fertilizer Marketing It can be argued that the process of fertilizer selectioi 
Fertilizer procurement, in its widest sense, entails and forecasting has a number of shortcomings. 

selecting the fertilizers suitable for farmers, determining 
the quantity of fertilizers that will be required (demand 
forecasting) and the source of supply (locally manufac-
tured versus imported), and ordering fertilizers for 
delivery to the distribution system. 

Fertilizer Selection 
In Zambia product selection is largely predetermined 

by research recommendations carried out at the Mount 
PMakulu Research Station. There are generally 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 are also two com-
pounds that contain boron ("C" and "V") for use on 
tobacco. All compounds recommended for basal applica-
tion contain 10% sulfur. Two straight nitrogen products, 
namely, urea and AN, are used for topdressing. Fertilizer 
products are normally packed in 50-kg (net) woven, 
ultraviolet-resistant polypropylene bags. 

Demand Forecasting 
The process of determining how much of each 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 need them. Demand forecasting in Zambia is hierar
chical. Deciding how much fertilizer will be required 
begins at the local cooperative society level. At this level, 
the society and the local extension employees meet to 
determine the level of fertilizer sales and the quantity of 
each type of fertilizer required. The society employee does 
not normally have information related to production yield 
and marketing figures for farmers. The fertilizer figures to 
be arrived at are based on the estimates of the extension 
workers. 

From the cooperative societies, fertilizer estimates are 
submitted to the district union for consolidation and 
evaluation. After consolidation and evaluation by the dis-
trict agricultural and cooperative officers, all consolidated 
district recluests are passed on to the provincial National 
Agricultural Marketing Board (NAMBOARD) office. 
The provincial extension and union officials and the 
NAMBOARI) Manager mcct and agree upon the 
volumes and Ivpc:' of fcrtili 'crs to be ordered for the 
province as a The agre-d-upon figure is then sub-Tihve 
mitted to NAMB()ARD Headquarters. At the Head-
quarters, the staff members evaluate the requests for both 
the types and volume of fertilizers. 

First, the length of time between the beginning of th 
forecasting process and when the fertilizers are used is 1 
to 20 months, a very long-range forecast. 

Second, the lack of solid data at the local society depo 
level represents a problem in putting together an accurat( 
forecast that meets the needs of the farmers. Estimate! 
must be made on the basis of the best guess of the depo 
official and the local extension personnel. 

Third, there is no procedure for updating the forecas 
as the time for tendering fertilizer approaches. Only onc 
forecast is made, and no attempt is made to update it ai 
the grass-roots level once it is passed to the districi 
cooperative union. 

Fertilizer Procurement 
After the demand forecast has been completed, thc 

process of fertilizer procurement starts. The institutions ii 
Zambia that play a role in the procurement of fertilizer, 
are NAMBOARD, the Bank of Zambia, the Central 
Supply and Tender Board, the National Contingencc 
Committee, and a number of transpoiters. 

Because fertilizer has to be imported, it is NAM-
BOARD that requests bids for the supply of the coin
modities by foreign companies. Once bids have been 
received, NAMBOARD opens and ranks them in accor
dance with their price and terms. The ranked bids are sub
mitted to the Central Supply and Tender Board for 
approval. When bid approval is received, NAMBOARD 
applies to the Bank of Zambia (Foreign Exchange 
Management Committee [FEMAC]) for foreign exchange 
authorization for the tender. Normally, this process takes 
a long time. When authorization is gri.nted, NAM-
BOARD contacts the National Contingence and Planning 
Committee 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 handle the fertilizer once it is at the ports. 

Experience has shown that the existing fertilizer 
procurement process has a number of flaws, including the 
following constraints: 
1. It requires many months for the process to be 

In Zambia, there is a National Fertilizer Committee, completed. 

which has a final say in accepting or rejecting the 2. There is limited foreign exchange for purchase of fer
requested provincial quantities and types of fertilizers tilizer, and foreign exchange authorization comes late 
submitted. in the procurement process. 
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3. 	 The numerous steps in the procurement process 
hinder timely importation and distribution of 
fertilizers, 

4. 	 Transport at the ports is not always available when 
needed. 

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 are costly. The delay in fertilizer procurement is 
attributed to the complexity of the system for procurement 
of 	 fertilizer. NAMBOARD is the main actor in the 
procurement process, but prompt action by this organiza-
tion is inhibited by the large number of clearance meet-
ings and authorizations that must be executed before the 
order for fertilizers it placed. 

Surely the complex inter-institutional relationships, of 
which the fertilizer supply and marketing system consists, 
have impeded and made difficult timely and accurate 
decisions so vital to the efficient operations of the 
procurement process. There is need for an organization 
structured solely to manage the procurement of fertilizers. 
To be effective and efficient, fertilizer selection 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 cleared at the port, the organizations 

that are responsible for ensuring that this commodity 
reaches the farmer are NAMBOARD and the various 
provincial cooperative unions. 

Title to fertilizer is normally held by NAMBOARD 
until it is purchased by the cooperative 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-es-Salaam, and, until recently, East London, whose 
services are no longer used. When fertilizer is cleared, it 
moves by rail or road. 

From Dar-es-Salaam, some of the fertilizer is directly 
moved to NAMBOARD regional warehouses. 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 directly as 
above is transported to Lusaka Central Depot owned by
NAMBOARD. It is from this point that the fertilizer is 
moved to NAMBOARD's warehouses in Copperbelt, 

North-Western, Western, Luapula, Eastern, and Southern 
Provinces. The product is purchased by cooperative 
unions from regional NAMBOARD warehouses. The 
cooperative union in each province then moves the fertil
izer to district depots where it is stored in preparation for 
transportation to the local rural depots and/or temporary 
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 Petauke. From Lusaka, the 
fertilizer is dispatched to other parts of the country where 
it is stortd at NAMBOARD depots for sale 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 are based on the forecasted 
volume requirements from the various districts. 

As stated earlier, fetilizer used in Zambia is packaged 
in 50-kg lined plastic pocket bags. The distribution path
through which the 50-kg bags pass results in a large num
ber 	of handlings. Studies have shown that most pockets 
will be picked up, carried, and set down several times 
before they are opened for use by the farmer. The mul
tiple handlings put stress on the packaging material and 
may cause damage before the bags reach the final user. 
The chances of damage are increasuA when it is necessary 
to handle every bag at each point in the physical distribu
tion network. The fertilizer is hand-moved more than 20 
times from the exporter's warehouse operations at the for
eign port to the farmer's field in the country. 

The number of times the fertilizer is hand-moved con
tributes significantly to fertilizer losses and the financial 
cost of those losses in the distribution network. It is esti
mated that there are fertilizer losses up to 20% from the 
original volume ordered. This shows that there is need to 
re-examine the present handling, storage, packaging, and 
transportation systems for fertilizers. Whatever fertilizer is 
lost represents loss of valuable and scarce foreign 
exchange. 

In order to reduce fertilizer losses caused by several 
handlings while the product is ii transit to the farmer, a 
number of measures can be instituted: 

J. 	 Delay bagging of the product until it has been moved 
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 techniques 
used in warehouses. 
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It 	 is clear that delaying bagging will call for more 
equipment and trained personnel. As for shortening the 
distribution channel, more efforts should be made to 
transport fertiizer directly to regional NAMBOARD and 
Cooperative dis'rict depots where practicable. Current 
ways of storing ferlilizer are likely to cause damage to fer-
tilizers. NAMBOARD keeps large quantities of irtilizer 
during the months before p!anting. Fertiiizers 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 applied when fertilizer is marketed. 

Transportation of fertilizer within the country is 
another constraint. Fertilizer is moved to district depots 
from NAMBOARD provinck:l warehouses. Normally, this 
exercise is characterized by poor timing in the delivery of 
the 	product, which causes delays to the farmer in obtain-
ing his fertilizer. Many cooperative unions do not pur-
chase the fertilizer in advance so that itcan be transported 
to 	 the rural depots at the time maize is purchased and 
hauled out. This is a result of inadequate funds by 
cooperative unions and the lack of sufficient storage 
facilities at the rural depots. The cost of transporting fer-
tilizer could be significantly reduced if fertilizer could be 
moved to the 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 earliest possible opportunity. 

There are a number of factors that hinder the timely 
dispatch of fertilizers from NAMBOARD provincial 
depots to the rural depots: 

1. 	Farmers' requirements do not trigger the flow of fer-
tilizer through the cooperative system. The fertilizer 
moves at the order of the provincial cooperative 
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 earlier 
in the season. 

Presently, the procurement arid wholesale activities of 
fertilizer are disjointed. NAMBOARD does the fertilizer 
procurement, whereas cooperatives do the wholesaling. 
The two activities are not guided by accurate information 
from the users of the fertilizer, the farmer. There is need 
for information to flow smoothly between ,AMBOARD 
and the farmers; unfortunately, the cooperative u:ions do 
not provide the needod link between NAMBOARD and 
the producers. 

Fertilizer Response, Pricing, and Credit 

Fertilizer Response 
In Zambia, four categories of farmers are recognized: 

traditional, improved small-scale, medium-scale, and com
mercial large-scale farmers. These farmers differ from 
one another in management practices. Management levels 
play an important role in determining the level of yield 
response to fertilizer application. 

As pointed out earlier, the soils of Zambia differ in 
terms of fertility; soils are divided into sand, sandy loam,
and sand clays. The soil type affects productivity as well as 
the rate of fertilizer application per unit of area. 

Small-scale farmers produce more than 70% of the 
maize produced in the country. According to the present 
records, maize accounts for virtually 90% of fertilizer use. 
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 response to increasing rates of application of 
each individual nutrient or in combination on a farmer's 
field form the basis of farm planning. Advisory Sheets 
containing fertilizer recommendations are published by
the 	Research Branch of the Department of Agriculture. 
The recommendations consider three levels of soil fertility 
(low, medium, and high) for nitrogen, phosphate, and 
potash. Varieties, seeding rate, plant population, time of 
planting, and expected yield are considered on the sheets. 
The nutrient requirements for each fertility status and the 
fertilizer application rates are given in Table 2 and Table 3 
for 	maize and irrigated wheat, respectively (see Table 1 
for percentage nutrient composition). 

Table 2. Maize Nutrient Requirement 

Fertility 
Status N P205 K20 S 

------------- (kg/ha) ------------

Low 160-180 70-90 30-40 20 
Medium 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 
to 300-400 "D" or "R"plus 200-400 urea kg/ha. 

Expected response to the fertilizer rates in Tables 2 
and 3 is shown in Table 4 for different categories of 
farmers. 
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Table 3. Irrigated Wheat Nutrient Requirement 

Fertility 
Status N P205 K20 S 

------------- (kg/ha) ------------

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 urea kg/ha. 

Table 4. 	 Expected Response or Maize and Irrigated 

Wheat to Recommended Fertilizer Rates 


Improved 
(Small 

Traditional and Commercial 
(No Medium (Large Top 

Crop Fertilizer) Scale) Scale) Commercial 
------------ (kg/ha)----------------

Maize 900 3,600 6,000 8,000 
Wheat' - 2,000 4,000 6,000 

a. 	 Irrigated. 

Small- and medium-scale farmers produce less maize 
per kilogram of fertilizer compared with commercial 
farmers for the fertilizer rates shown in Table 2. This is 
explained in part by the following factors: 

1. 	Small-scale farmers depend on oxen or hand cultiva-
tion, which requires the onset of rains before cultiva-
tion. Also, oxen are generally out of condition after 
winter grazing and need the first flush of grass to 
regain strength for plowing, 

2. 	 As a result of the late land preparation, the maize crop 
is planted late, which leads to lower yields. 

3. 	 Small-scale farmers do not use herbicides, and they 
suffer labor constraints during the optimum period for 
weeding. 

4. 	 Inputs such as fertilizer and seed arrive late, and this 
seriously affects production efficiency. 

A number of measures have been taken to improve 
fertilizer use efficiency in the following areas: 

1. 	To encourage winter plowing where oxen are used. 
This allows early planting and helps to conserve soil 
moisture for early germination, 

2. 	 To plant appropriate varieties for specific location and 

planting period. 

3. 	 To ensure timeliness of inputs such as seed and 
fertilizers. 

4. 	 To improve provincial and district recommendations, 
using soil analysis as a guide. 

5. 	 To encourage more intensive production, which 
reduces labor constraints for weeding. 

No amount of good fertilization will increase crop
yields if soil preparation is neglected. While some crops 
could still survive under rough, cloddy conditions, the 
majority will require a properly prepared seedbed to give 
good germination. 

During the last few years, plant breeders have come up 
with improved varieties of crops able to realize higher 
yields than the open-pollinated ones. The hybrid varieties 
are able to use fertilizers more efficiently than the open
pollinated ones Crops that are not adapted to an area 
may not respond profitably to fertilization. Fertilization 
should be timed with the growth periods requiring 
nutrients. It is no use applying more fertilizer when the 
crop does not require it for its growth. Timely distribution 
of fertilizer is paramount to ensuring maximum efficiency 
in use. 

Most farmers in Zambia plant their maize with the 
first rains. Delayed planting reduces crop yield. Delayed 
planting may lead to inefficient use of fertilizer, especially 
N which interacts with water available during the growing 
season tW give maximum yield. Additional fertilizer may 
not lead to increased yields when water is a limiting factor. 

Recommended fertilizer levels assume that enough 
nutrients are being supplied to each 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 
recommended, and vice versa for high fertilizer levels, in 
order to maximize yields at each fertilizer level. 

Returns from proper fertilization and other inputs may 
be minima! if diseases and pests prevail on the crop. It is, 
therefore, es'cntial to have a sound disease and pest con
trol system in place. Also, unweeded fields have been 
shown to give little or virtually no returns even when fertil
ized because of competition prevailing between crops and 
weeds for the limited nutrertts. 

None of these practices alone will maximize the 
benefits derived from fertilizer use. A package approach is 
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essential to maximize yields. In considering yield levels, it 
is important to take into account the iole of light in plant 
growth. Lack of light during the vegetation period affects 
yields. Heavy cloud cover for weeks during the rainy 
season prevents high levels of assimilation. In Zambia, 
sniall-scale farmers hardly apply herbicides and pesticides; 
this affects productivity per unit of area. 

Fertilizer Pricing Policy 
In Zambia, the objectives of fertilizer pricing policy 

have been to increase fertilizer use by all farmers, espe-
cially small-scale producers, in order to stimulate 
incea.ed food production. To achieve these objectives, 
two instruments have generally been used: 

1. Subsidies. 
2. Pan-territorial pricing systems. 

The price subsidies take two forms. There is a price 
differential subsidy to reimburse NAMBOARD and its 
agents for retailing feitilizer at a price lower than the 
average of the ,mpored and locally produced product. 
Alsc, 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 price which 
reflects neither 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 negative impact the uniform pricing 
has in providing an incentive to move the fertilizer effi-
ciently and effectively through the distribution system. 
Prices should be structured in a manner that provides 
incentives to marketing and supply organizatior.s to move 
fertilizer efficiently through the system in a timely way. 

Under the present arrangements, unions minimize 
costs by delaying purchase and movement of fertilizer 
until the latest possible time. This approach reduces 
inventory, maintenance of storage facilities, and accept-
ance of financial responsibility for the products. The 
restitution payment by the Government will be the same, 
no matter when the cooperative unions move the fertilizcr, 
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 ones. This would definitely 
encourage the movement of fertilizer in a timely fashion, 
and the early arrival of fertilizers at the farm gate would 
be very rewarding in terms of increased yields. The 
present arrangement forces the movement of fertilizer at a 
non-optimal time. 

The second constraint of artificially, depressing fertil
izer price throughout the country has resulted in a ten
dency to encourage the liberal usc of fertilizers 
throughout the country. This approach is good where 
agronomic co*cuntions are similar. This is not the case in 
Zambia, which nicans that a high degree of fertilizer effi
ciecy is not obtained at the national level. 

The subsidies have put a substantial financial burden 
on the Government budget. Therefore, they have been 
gradually reduced with measures introduced by the 
Government. 

Vertilizer Credit 
In Zambia, credit to farmers is provided by both 

private and public institutions. Two private sector banks, 
Barclays and Standard, are active in the field of agricul
tural credit, and their business is with both commercial 
and small-scale 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%/year. There is a state commercial 
bank, the Zambia National Commercial Bank, which 
extends credit to farmers of all categories. 

After the dissolution of the Agricultural Finance Com
pany (AFC), the Lima Bank was established in 1986/87. 
This is a parastatal agency whose responsibility is to 
extend credit to farmers. Annual disbursement stands at 
K150 million. It is too early to evaluate the performance 
of this bank. 

There are also credit cooperative organizations in exis
tence in Zambia. In 1979/80 they extended credit of 
K65,688,000 to agriculture. In 1983/84, credit to 3gricul
ture increased to K154,870,000. 

Organic Fertilizers and Lime 

Over the past years, dramatic increases have taken 
place in fertilizer consumption. in order to bring about 
this increase, subsidies had to be paid to make fertilizer 
affordable by as many farmers as possible, particularly the 
small-scale ones. In general, areas of production are 
remote in Zambia, and thus costs of transporting fertil
izers and farm products are a major constraint. Therefore, 
other alternatives to inorganic fertilizers need to be 
considered. 

Green Manures 
The practice of green manure has virtually disappeared 

from all farming systems as being uneconomic in spite of 
the fact that farmers appreciate the benefits. 

For most farmers, to prepare land and purchase seed 
only to plow under in March/April for the following 
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November/December planting is unattractive. It isargued 
in some 	 cycles that avcrage crop production would be 
lower because no crops wculd be produced in the season 
of grz a manure. Unless the number of farmers has 
increased, or a larger area is cultivated, there would be a 
shortfall in producton. 

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 generally lower in productivity than the 
high-input systems but still significantly higher than tradi
tional systems, and they can be more permanent. 

Crop Rotation:; 
Rotations involving cash crop legumes are an 

economic alternative to grcen manuring. Groundnuts are 
a case in 	point, as am soybeans Soybeans are grown by 
both small-scale and large-scale farmers in Zambia. 

Intercropping 
This practice is being encouraged because trials have 

shown an increase in productivity per unit arez and a 
greater degree of insurance to farmers against drought, 
pests, aad diseases. Examples of intercropping are maize 
with beans and cowpcas with sorghui.;, etc. 

Animal Manure 
The beneficial effects of using animal manures have 

bcn well demonstrated in Zambia. This is also acccpted 
by the farmers. Wheie animals gra:,e crop residues, the 
manure is automatically returned to the fields, thus 
enhancing soil fertility. In Zambia, large animal herds are 
found only in Southern, Central, aind Western Provinces. 
I-lcvcver, farmers are neglecting deposits of kraal manure 
mostly in favor of inorganic fertilizers. The aim should be 
to reduce overdependence on agrochemical farming 
because a high-input, fertilizer-based technology involves 
expensive imports of fertilizer products. 

Agricultural Lime 
Surveys have identified local deposits of limestone in 

most parts of the country. These deposits have not been 
exploited, and consequently there is virtually no lime avail-
able in rural areas for small-scale farmers. Mso, a large 
and unsatisfied demand exists in the commercial agricul-
tural sector. Large areas of Zambia have naturally acidic 
soils in the virgin state, and even those more fertile soils 
become acidic with more intensive crop production. 

The rainfall does affect the degree of development of 
Zambian soils. In the northern and north-westerr regions
of Zambia where the rainfall approaches 50 inches per 
year, the soils are strongly leached, have a low base 
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saturation, are strongly acid, and have a clay fraction con
sisting of kaolinitc. 

As with fertilizer, the Dcpartment of Agriculture has 
established recommendation rates for lime applications 
for each 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
 
Maize and Irrig:ted Wheat
 

Maintenance 
Lime 

Soil Texture Critical pH Requirements 
(kg/ha) 

Maize 
Sands 4.4 500-1,000 
Sandy loams 4.6 1,000-1,500 

Sandy clays 4.8 1,500-2,000 
Irrigated Wheat 
Sands 	 4.6 500-1,000 
Sandy loams 4.8 1,000-1,500 
Sandy cla,'s 5.0 1,500-2,000 

The chemical composition of soils reveals a wide varia
tion in the nced for application of agricultural lime. By 
renewing or improving the soils of Zambia, the application 
of lime is a measure to conserve natural resources. Soil 
acidity caused by fertilizer application restricts crop yields. 
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 
extension workers operate. There is one extension worker 
for each 500-600 farm units. There are also a number of 
research stations at both regional and district levels. Apart 
from extension 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 recognized that frtilizer use increases crop 
production. To ensure efficient nutrient use. fertilizer use 
recommendations 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 are 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 e:amined the micronutrient 
status of some Zambian soils and the associated 
micronutrient deficiencies in crops. Overall, these 
research studies are somehow remote from the current 
realities of smallholder farming as they assume that there 
are not mote pressing issues that require attention, e.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 Lima Fertilizer Program" has been 
instituted. The program is designed to improve extension's 
delivery of information about fertilizei to small-scale 
farmers. It also piovides a database of fertilizer use by 
small-scale farmers. 

So far, fertilizer marketing organizations do not play a 
role in any fertilizer educational efforts with farmers. Fer
tilizer marketing organizations should sponsor demonstra
tions, field days, and farmer meetings. A substantial 
amount of fertilizer is being wasted. There is need for 
improved marketing management skills. There should be 
on-the-job training for all extension workers and fertilizer 
marketing organizations on fertilizer inventory manage
ment, varehousing, and handling. It is hoped that these 
measures will lead to the provision of fertilizers in 
required quantities and in a timely fashion to the farmers. 
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Appendix A. Fertilizer Consumption by Type ror the Last 10 Yearsa 

Commodity 1978 1979 1980 1981 1982 1984 1985 19861983 1987 
--------------------------------- (tonnes) --------------------------------

Compound 
A 480 150 58 4 18 6 6 .34 
C (6-18-12) 6,000 4,300 5,400 6,900 4,2C) 2,300 2,500 5,000 3,300 6,800 
V (4-18-15) 3,600 1,30 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 34,00 27,000 38,900 49,000 
D (10-20--1i) 30,000 28,000 29,000 36,000 33,000 43,0Y 22,000 58,000 42,000 64,000 
12-24-12 - -  - - 723 214 47 -

Nitrogenous 
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 1,000 60 1 
Urca 28,000 42,000 57,000 65,000 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 

Phosphate 
SSP 300 140 500 300 100 150 130 150 400 150 
TSP 1,600 1,600 2,000 2,000 600 700 300 800 1,500 600 

Potash 
P/S 60 60 80 200 60 60 200 80 7 7 
P/C 90 150 150 200 40 100 50 W0 2 14 

Mixed TSP and SSP - - - 12 90 600 8 150 
Lime mixture - - - - - - 440 125 9 100 
Gypsum and other 470 2,000 200 7,000 7,000 2,000 6,000 6,000 3,000 3,500 

Totals 130,200 145,250, 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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Appendix B. Fertilizer Imports From 1977 to 1987a 

1977 1978 1979 1980 1981 1)82 1983 1984 1985 1986 1987 

Imports-Commercial 
..--. ------------------------------- ('000 tonnes) ------------------------------

P/S 
C (6-18-12) 
V (4-18-15) 
R (20-20-0) 
X (20-10-5) 
D (10-20-10) 
Urea 
A/N 
N/S 
SSP 
S/R 
TSP 

-
10 
3 

29 
-

11 

1 
--

6 
6 

2.8 
3 

11.5 
-

-

-

-
.7 

-
-

-

-

-

-

-

-
-

-
-

5 
-

-

-

21 
54 

-

-
-
-

-

6 
-

30 
29 
45 
35 

-

-

-

7 
2 

30 
30 
60 
60 

-

1 

-

3 
3 
-
-

40 
75 

-
1 
1 

-

-

-
74 
54 

-

-

-

-

-
12 

-

24 
15 
5 
-

-

.8 
6 
.2 

13 
32 
31 
28 

Subtotal 66 18 80 145 190 123 128 - 56 112 

Imports-Aid
FMP 
S/A 
X 
R 
Urea 
CAN 
B/C
C/C
V/C 
TSP 

-
-

30 
-

50 
-
4 
-

-
-

-

21 
11 
73 

-
60 

-

2 
-

20 
36 
40 

-
1 
-

--

35 
43 
13 
-
-
-

. 
16 
-

-

20 
10 

-

11 
-

. 

-

42 
25 

2 

30 

-

-
-

24 

49 
-

10 
4 
2 

15 

58 
-

29 
3 

10 

Subtotal 84 175 97 91 16 30 11 69 30 89 116 

Tot'd 150 193 97 171 161 220 134 197 30 145 28 

a. Figures are rounded. 
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Appendix C. Fertilizer Production at Nitrogen Chemical of Zambia (1977-87 )a 

19-7 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 
------------------------------ (000 tonnes)--------------------------------

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 

a. Figures are rounded.
 

Source: National Agricultural Marketing Board Report, 1988.
 

Appendix D. Subsidies oai Fertilizer in Millions of $Z, 1980-84a 

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 are rounded, 
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Appendix E. Fertilizer Sales by Province (1981-86)a 

1981 1982 1983 1984 1985 1986
 

('000 tonnes) ------------------

Zambia 
Total sales 212 213 163 134 200 390 

Central 
Total sales 56 52 36 35 50 94 
% of national 26 24 22 26 25 24 

Coppcrbelt 
Total sales 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 sales 15 21 18 12 48 
% of national 7 10 12 13 6 12 

Northwestern 
Total sales 2 2 2 1 2 2 
% of national .9 .9 1 .7 1 .5 

Southern 
Total sales 78 59 37 39 46 83 
% of national 37 28 23 29 23 21 

Western 
Total sales 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, Problemes Lies 
i I'Achat, In Demande, et la Politique Des Engrais 

Emmanuel Sakala 

RWsum6 

L'agriculture jouc un r6le crucial dans I'6conomie du 
Zimbabwe. Elie contribue pour pr s de 15 pour cent au 
Produit Intiietur Brut, 54 pour cent de ia creation totale 
d'emplois, A6 pour cent des emplois dans Ic sectcur 
structur6, et 41 pour ceow du total dcs exportations. Le 
scctur agricole compt e 4 500 grands plantcurs occupant 
i:;,5 millions d'ha, 4 millions de petits exploitants dis-
posant ic 16 niilions d'ha, ct 8 500 petits agriculteurs A 
vocation coninercialo qui cudtivent 1,5 million d'ha. 
(..)uarantc-dcux pour cent des terrcs agricoles sont dcs 
biens communautaircs; 4 pour ce.nt sont cultiv6cs pour lc 
petit commerce, ct 40Opour cent sont exploit6es pour la 
production Agrandc chclle. 

L'ernpioi des engrais chimiques a commenc6 au Zim-
babwe dans les ann6es vingt. Vers 1926, par exemple, tine 
usine installc AHlai'are produisait d.jA une vaste gamme 
d'engrais compos6s NPK qui couvraien. ls bcsoins de 
tout le pays. Toutcs Ics mafircs premirs 6taient cepen
dant import6es. Une deuxitme usine a 6t6 misc en service 
en 1933, c une troisi&me en 190. 

La poli,:que agricole du Zimbabwe est bas6e sur la 
volont6 du gouvernement de parvenir A"ia croissance avec 
dquitdY. Cette politique d6coule de la ncessit6 de rdduire 
les indgalit6s entre la production industrielle et la produc-
tion paysanne traditionnelle. 

Une partie des engrais phosphatdr, et azotfs est 
produite sur place; le reste est import6. Lcs engrais azot6s 
sont fabriquds localement A partir d'ammoniac-anihydre 
sous forme d'tirfc. Deux cent vingt mille tonnes de nitrate 
d'ammonium (AN) sonl produites annucllcment par Sable 
Chemical Industries. Zimbabwe Phosphate industries 
produit annuellerneni quarante trois mille tonnes de P205. 
Tout iepotassium itilifd cmd imporl . 

La commercialisation et ia distribution des engrais 
sont laiss6es A la charge de ha Zimbabwe fertilizer Coin-
pany and Windmill Limited. La livraison cst assurde par 
l'intermvidiairc des groupements d'achat (soci6t6s 
primaires) ct des coop6ratives. Ix 7imbabwe compte trois 
cents coop6ratives primaires, qu.itorze unions de 

cooperatives, et cinq cents socidt6s primaires. 

Ls prix des engrais sont fixds par le gouvernement. 
Bien que !a subvention directe ait 6t6 supprim6e en 1975, 
des engrais import6s Abon march6, tels que l'urde, sont 
souvent vendus A de, prix plus 6lev6s en vue de subven
tionner les produits locaux qui sont plus chers, tels que ie 
nitrate d'ammonium. 

Lcs prix des engrais sont 6tablis sur la base des 
considdrations suivantes" (1) les pr6visions concernant les 
prix de vente des engrais ct des produits agricoles, (2) le 
cot des mati rcs premi res et de la production, (3) les 
frais g6ndraux et Ics marges b6n6ficiaires, (4) les marges 
de cominercialisation, ct (5) les cots de production au 
niveau de l'agriculteur. Le problme majeur qui 
caracterise cc sysl.me est l'annonce tardive du prix des 
engrais. 

Les principales contraintes li6es Ala commercialisation 
des engrais sont 1'Cloignement des zones de culture, et 
l'insuffisance de moycns de transport et de stockage. Lcs 
distribuleurs ne disposent pas de point de vente en milieu 
rural; c'est l'acheteur qui assure la circulation des engrais. 
Les r6scaux routiers et ferroviai~es desservent 
ad6quatemcnt les fermes commerciales, mais le transport 
vers Ie secteur des petits paysans cs' plutCt n6glig6. 

La demande d'engrais est largcment influenc6e par les 
prix de vcnte des produits agricoles. l'emploi de cct 
intrant cs( plus rentable sur le soja, le b16 ct Ic cton. 

Laugmentation da taux d'utilisation des ecograis qui a 
6t6 observfc entre 1980 et 1984, s'cxpliqu: principalemcnt 
par une extension importante des cr6dits qui sont pass6s 
de Z i million AZ 16 naillion, au cours de cette p6riode. 

liest n6cessairc que ic Zimbabwe adopte l'approche 
de la pr6vision A moycn et A long terme, au lieu de la 
pr6vision annuelle. Une p6riode de cinq ans semble 
raisonnable pour une politique efficace qui s'attacherait A 
d6velopper des scrviccs de rcchercihe, de vulgarisation et 
d crddit pour les agriculteurs. 
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Fertilizer Use in Zimbabwe:
 
Supply, Demand, Policy, and Related Problems
 

Emmanuel Sakala 

Introduction 

Zimbabwe is a landlocked country with a surface area 
of 39.07 million ha. It is situated in Southern Africa 
between 25° and 330 east longitude and 150 and 220 south 
latitude. Since iadependence in 1980, the Government of 
Zimbabwe has given 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 areas and derives its livelihood largely from agricul
ture. However, in common with most other developing 
countries, Zimbabwe is faced with the twin problem of 
insufficient foreign exchange and a growing demand for 
imported agricultural inputs, including fertilizer. The 
objective of this paper is tV discuss fertilizer use in 
Zimbabwe, in particular, fertuiizer supply, demand, policy, 
and related problems. 

Agriculture in Zimbabwe 

Agriculture plays a crucial role in the overall economy 
of Zimbabwe. It accounts for approximately 15% of gross 
domestic product, provides 54% of total employment in 
the rural sector, provides 26% of formal sector employ-
ment, and accounts for approximately 41% of total 
exports. The agricultural sector in Zimbabwe is essentially 
dualistic, comprising (1) a modern technologically 
advanced sector with about 4,500 large-scale commercial 
farmers occupying some 13.5 million ha of land under 
freehold title, plus farm laborers and their families total-
ing about 1.2 million people ane, (2.) a traditional 
smallliclder sector comprising some 800,000 farm families 
totaling about 4 million people occupying 16 million ha of 
land in the communal areas. Land tenure in this subsector 
is based on traditional 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 freehold 
title, and about 40,000 families who have now been settled 
on approximately 2 million ha of land. 

Land in Zimbabwe is demarcated on the basis of five 
Agro-Ecological Regions (Natural Regions). Regions 1,11, 
and III have greater agricultural potential than Regions 
IV and V. Table 1 shows the distribution of land within 
the commercial and communal areas by Natural, Regions. 

As 	the table shows, 52% of commercial sector land is in 
Natural Regions 1,11, and III, and 74% of communal land 
area is in Natural Regions IV and V. Hence, although the 
two sectors have about the same amount of land, the 
quality of that land is such that the commercial sector is 
endowed with a better natural resource base. 

Table 1. Land Cla' ,Jfication by Natural Region 

Land UsedforoAgricuIture Other Land 
Comuncl Small-Scale Large-Scale NationalLand Commercial Commercial Forest Parks Total 
........................ (million ha) ........................ 

Nat. Reg.1 0.14 0.01 0.3 007 0.05 0.70 

Nat. Reg. 11 117 025 4.33 -0 0.01 5. 
Nat. Reg. Ill 2M 054 3.24 0.14 0M 729 
Nat. Reg. IV 7.34 0.52 4.03 0.64 2.25 14.78Nat. Reg. V 2.78 0.10 3.65 0.07 1.84 10.44 

Total 16.35 1.42 15.68 0.92 4.70 39.07 

Percentage 42 4 40 2 12 100 

Note: 	The resettlement of tarmerl on former large-scale commercial arrl has since
 
resulted a slight decline in theland usedby large-scale farmernfor agricultural
 

puromes. 

Agricultural Policy 
Agricultural policy in Zimbabwe is based on the 

Government's desire to achieve "growth with equity." This 
policy is inspired by the need to remove the disparities 
between large-scale commercial production and tradi
tional peasant production and between rural and urban 
communities. 

The main objectives of agricultural policy in Zimbabwe 
are, broadly speaking, to facilitate th- achievement of 
self-sufficiency in the availability of food and agricultural 
raw materials on a sustainable basis and to maximize the 
contribution of agriculture to foreign exchange earnings, 
employment creation, industrial growth, and rural 
development. 

Fertilizer Use - Historcal Background 

The use of inorganic fertilizers in Zimbabwe began in 
the 1920s. By 1926, for instance, a factory in Harare was 
already producing a comprehensive range of compound 
fertilizers (i.e., N, P, and K) sufficient for the whole 
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country. All raw materials were, however, imported. A 
second facto"y was blending and packing fertilizer by 1933. 
In 1950 a third factory was commissioned. By 1960 the 
analysis of soils in Zimbabwe showed that availablenutrients had reached a very high standard because of 

optimum levels of application of inorganic nutrients for 
maximum yields and quality. Thse levels have changed 

Fertilizer Procurement and Supply
and Related Policies 

Fertilizer materials and products arc both locally 

produced and imported. Two of the three main fertilizer 
nutrients, i.e., nitrogen and phosphate, are manufactured 
locally, but existing capacities are insufficient to meet the 
country's full needs. Nitrogenous fertilizer needs are metfromodutiolocl p o ort a hydba ed im d ous 
from local production based on imported anhydrous 
ammonia. The shortfall in nitrogen is imported in the 
form of urea. 

Sable Chemical Industries, situated in the Midlands, 
manufactures ammonium nitrate (AN). AN is produced
from nitric acid, manufactured onsite, and ammonia; two-
thirds of the ammonia is produced onsite by the process of 
electrolysis, and the other one-third is imported. The plant 
is capable of producing about 220,000 tonnes of AN annu-
ally using both locally produced and imporle]I ammonia. 

Zimbabwe Phosphate Industries (Zimphos), based in 
Harare, manufactures single and do,,ble superphosphate,
and an associate company is respo , .Infor the mining of 
rock phosphate. Dorowa Phosphate oegan open-cast min-
ing in the southeast of the country and is now producing 
approximately 140,000 tonnes of raw rock annually. The 
rock is transported to Zimphos factory in Harare. The 
plant has a capacity to produce about 43,000 tonnes of 
P205 per year. The sulfuric and phosphate 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 are no local sources. 
Table 2 shows importation of fertilizer and fertilizer 
products in 1981 and those anticipated in 1988. 

Table 2. Fertilizer Imports 

1981 1988 (Estimate) 
jonncsof Tonncs of Tonncs of Tonnes of 
Product Nutrienta Product Nutrienta 

Nitrate of potash
Sulphate of potash 

33,700 
15,433 

16,783 
6,405 

37,800 
20,050 

18,-24 
8,321 

Urea 
Ammonium sulfate 

93,500 
12, M9 

43,010 
2,520 

14,000 
12,000 

6,440 
562 

Nitrate of soda 
Anhydrous ammonia 

2,000 
31,127 

320 
36,000 

2,700 432 

a. N and/or R-O. 

Fertilizer Markc'ing 
In Zimbabw, the Govenment is not involved in t e 

marketing and distribution of fertilizers; this is left to twoprivate firms, Zimbabwe Fertilizer Company and
Windmill (Private) Ltd. These two companies supply virtually all requirements for the contnercial farming sector, 
and to a lesser extent they supply the communal (peasant) 
sector. The companies also supply the urban or "garden" 
market. 

Delivery of fertilizer to communal area farmers is 
Iargely through group purchases and cooperatives. This is 
convenient because communal farmers comprise 80C,60 

farm families who are very widely dispersed. 
The cooperatives play an important rot in frtilizr 

narketing in the peasant sector. The cooperative move
met wa the byathe C ooperative Aofment was established by the Cooperatives Soieties Act of 
1956 and was designed to provide for the organization .f 
self-help groups which fall into two categories: 

1. Formally constituted cooperative movements. 
2. informal savings and development clubs. 

By 1981 some 330 primary cooperatives, with a mem
bership of 41,000, were fun,ional and engaged in agricul
tural marketing and input supply. To date, there are over 
500 primary societies with over 70,000 members. They are 
organized into 14 cooperative unions which, in turn, 
provide wholesaling of inputs, produce marketing, and 
accounting services. 

Along with primary cooperative societies, a number of 
small savings clubs have been developed. There are over 
1,200 clubs now providing inexpensive and simple saving 
and credit opportunities for members to purchase agricul
tural inputs. Figure 1 shows the fertilizer distribution 
channels in Zimbabwe, and Tab;.: 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 bodies. Fertilizer subsidies were 
removed in 1)75, and there are the,'efore no direct sub
sidies reflected in the pi!, s of the individual fertilizer 
products. However, there is an equalization fund under 
which the cheaper raw m'terials "subsidize" the more ex
pensive ones. For example, urea is sold at exactly the same 
price per nutrient tonne as ammonium nitrate, but it is 
imported at a considerably lower price per unit ofnitrogen than the cost of ammonium nitrate, which is 

locally produced. 

The pricing of all fer tilizer products is determined 
following negotiations between the industry and 
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Figure 1. Fertilizer Distribution Channels in Zimbabwe. 

Government. Each submission by the industry provides 
detailed costs of the various elements involved in the 
proposed price, including an applicant's last audited 
profit-and-loss account, to the Ministry of Trade and 
Commerce for scrutiny. A paper in support of the price
recommendations isprepared and sabnilitted to the Minis-
terial Economic Coordinating Commiace (MECC), which 
consists of officials from the Ministry of Trade and Com
merce, Agriculture, Industry and Technology and Finance. 
MECC makes the final recommendation to Cabinet. The 
pricing procedure takes into account the following factors 
amoag others: 

1. Forecasts of fertilizer sales and agricultural crop 
prices. 

2. 	Cost of raw materials and production. 

3. 	Companies' overhead costs and a certain profit margin 
to allow for an adequate return on investment. 

4. 	Trading margin. 

Table 3. Fertilizer Sales by Product Type, 1986/87 

in Sales in 
Product Tonnes of' 

Fertilizer Compound Tonnes Nutrient 

Compound A 
Compound B 
Compound C 

(2.17.15)
(4.17.15)
(6.17.15) 

3,804
9,183

40,030 

1,293
3,305

15,091 

Compound V 
Compound D 

(4.17.15)
(8.14.17) 

8,310 
95,980 

2,992 
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 3,962 
Compound X (20.10.5) 2,826 989 
Compound TCompound Z 
Total Compounds 

(25.5.5)
(18.4.7) 

5,804 
15,458 

258,989 

2,031 
4,483 

83,804 

Ammonium nitrate (34.5%) 141,919 48,948 
Nitrate of soda (16% N) 2,199 352 
Sulfate of 

ammonia (21% N) 749 157 
Urea (46 N) 27,155 12,491 
Single supers
Double supers
Nitrate of potash 

(18.5% P205) 10,913
(37%P2Os) 6,165 
(60% K20) 6,632 

2,019
2,281
3,979 

Sulfate of potash (50% K20) 1,522 761 

Total 456,243 154,792 

Source: 	 FAg paper on Fertilizer Marketing in 
Zimbabwe. Ministry of Lands, Agriculture and 
Rural Resettlemrnt. 

5. 	Farmers' cost of production taking into consideration 
the costs of other inputs. 

A major criticism of the system has been the delay in 
announcing fertilizer prices. The recognized fertilizer year 
is from March 1 to February 28. However, fertilizer price 
increases have sometimes been delayed by Government 
until July, thereby compelling trading companies to sell 
fertilizers in March, April, May, and June at prices based 
on the old price structure. 

Marketing Policy and Related Problems 
Although the Government is not involved in the 

marketing of fertilizers, it sometimes intervenes in situa
tions where shortages of some fertilizer have occurred. 
For instance, the Government may direct that sales of 
urea be confined only to large-scale commercial farmers 
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as a source of nitrogen to ensure that available ammo
nium nitrate is us,-d by peasant farmers. 

However, since the Government is rasponsible for 
allocating foreign exchange to the fertilizer companies, the 
availability of fertilizer and its timely distribution are 
largely dependent on the levels of foreign exchange allo-
cated and the time of allocation. Outside the allocation of 
actual foreign exchange for importing fertilizers, there cx
ists a system of acquiring fertilizers through barter or 
counter trade. This forn of trade is often time consuming 
and can result in delays in procuring fertilizer inaterials, 
which in turn present a logistical problem -n marketing. 

The major problem associated with the marketing of 
fertilizer is historical and inf.astructoral. Historically, 
developm:Jnt has taken place along major communication 
lines; thus- some iJeasant farming areas by virtue of their 
location arc poorly serviced with transportation and 
storage infrastructures. The fertilizer distributors do not 
have sales depots located in the various parts of the 
country. Therefore, all sales are made dihectly from their 
Harare factories. I1he movement of fertilizers from the 
distributors' factories to consumers is the responsibility of 
the purchaser Yho has to arrange for the collection and 
transportation of the fertilizer. This transport is by road 
and rail. Figures 2 and 3 show the rail and road networks 
in Zimbabwe. 

It will be noted that both road and rail networks follow 
the major areas of commercial activity. The main com-
mercial farming areas 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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According to a National Transport Study, the roads in 
the peasant sector are "rather neglected, most of them 
being gravel or earth roads." It is clear therefore that the 
infrastructure in the communal rural areas is not well 
developed, and farmers in these areas would have to travel 
long distances to collect fertilizers if there were no 
cooperative societies and private traders. 

Although cooperative unions have had problems, par.
ticularly with complaints from farmers who feel that they
large marketing margins, they hold the best promise 

eventually removing the constraints of marketing in
 
communaltk g areas. m
a. i 

Another fertilizer source nearer to the communal 
farmers is the private traders servicing both communal 

and commercial agriculture. They mostly operate on acash-and-carry basis, and their prices are free on rail plus 

a markup to recover the cost of transport and storage and 
a profit element. 

Government also has a policy of developing what 
are known as "rural growth points," which are 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 services such as good roads, electricity,and banking facilities. Hopefully, this will encourage fer

tilizer companies to build warehouses and distribution 
points at these centers and thus bring fertilizers closer to 
the farmers. 



Table 4. Economics ofFertilizer Use, 1987 Prices 

Totai 
Fertilizer With 

Crop Cost Fertilizer 
(Z$/ha) -..------

Maize 271.92 5.60 
Wheat 408.30 5.0 
Soybeans 149.63 2.50 
So:rghum 189.26 0.60 
C.Nton 184.41 1.80 

Yields 
Without Value of Net Income 

F.;rtilizc.r Producer Yield From 
(Etimate) Increment Price Increment Fertilizer Use 

(tonnes/ha) ---------- (Z$/tonne) (Z$/ha) (Z$/ha) 

2.6 3.00 180.00 540.00 268.08 
2.50 2.5) 300.00 750.00 341.70 
0.650 1.85 340.00 629.00 479.37 
0.40 0.20 180.00 36.09 -153.26 
1.00 0.80 670.00 536.00 351.59 

Source: WYDC; Ministry of Lands, Agriculture and Rural Resettlement. 

Fcertilir.r Demand and Related Problems 

Fertilizer demand is influenced to a large extent by the 
maize crop, vhich is the major crop receiving fertilizer. 
The economic of fertilizer use are analyzcd for selected 
crops in Table 4 based on large-scale commercial farming 
productio, costs. Soybeans, wlcat, and cotton appear to 
achieve greate- profitability from the use of fertilizers than 
does maize a 1987 prices, largely because the Govern-
ment has held down the producer prices for maize for the 
last three seasons. This was intended to bring about a 
reduction in the large stocks of maize that had accumu. 
latcd following the 1985/86 bumper harvest. Clearly, 
;armers' use of f.rtilizer, and therefore overall demand for 
l!.rtilizcrs, depends on the incremental responses to addi-
lonal applications of fertilizer and the producer crop 
price that the Government pays for each crop. 

Soil fertility experiment. are conducted by the 
Chemistry and Soil Research Institute of the Department 
of Research and Specialist Services. Fertilizer application 
raes and nutrient requirements are based on these tests. 
The Tobacco Research Board also conducts a soil testing 
service fo r tobacco p roducers. 

The Department of Agricultural, Technical, and 
Extension Services (AGRITEX) is the extension wing of 
the Government. AGRITEX offers advice to farmers on 
the use of fertilizers in conjunction with other com-
plementary inputs such as seeds and pesticides. 

AGRITEX has compiled a Farm Management Hand-
book, which shows recommended application rates for fer
tilizers and chemicals for each crop under the different 
agroecological conditions. One of the major drawbacks to 
the efforts of the Extension Service has been the lack of 
sufficient extension workers to cover the communal sec-
tor, which has a large number of farm families. Itis 
Government's policy to improve the ratio of extension 
Norkers to farmers. 

Training colleges and institutes in the country are suffi
cient to meet Zimbabwe's requirements. At present up to 
1,000 students are trained, an increase of 300% front only 
340 students in 1980. There are 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 agt~zultural policy and to give more 
emphasis to communal agriculture. 

Role of Credit 
The large increase in the use of fertilizer by small-scale 

farmers in 1980/81 (see Table 5) was due to aid programs 
and crop packages that became available to farmers. Since 
then, however, the availability of seasonal credit has 
played the most significant role in determining the level of 
sales of fertilizer to the small-scale subsector. 

Table 5. Femlilizer Sales by Type or Farmer 

Large-Scale Small-Scale 
Season Subsector Subsector Total 

----------('000 to n nes) - - - - - - - - - - 

1979/80 328 27 355 
1980/81 401 90 491 
1981/82 436 96 532 
1982/83 372 98 470 
1983/84 361 109 470 
198-/85 315 115 430
 

Between 1980 and 1984, credit to small-scale farmers 
from the Agricultural Finance Corporation (AFC) for the 
purchase of fertilizer increased 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 seasonal credit available 
over the years. 

In order to .btain 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 supplier of the fer-
tilizer. At the same lime, a stop order is also sent to the 
agency to whom the farmer sells his crop. This could be 
the Grain Marketing Board or the cooperative union, etc. 
The farmer obtains his fertilizer upon presentation of the 
buying order to the suppfier, and when he sells his crops, 
the stop order is executed and the appropriate deductions 
for the cost of the fertilizer and the loan are made. There 
is a link thecreore between the supply of fertilizer and the 
sale of crops that ensures an acceptable rate of recovery 
by AFC (Table 6). 

Table 6. 	 Short-Term C'edit Extended to Farmers, 
1980-86 

Agricultural 
Commercial Agricultural Cooperatives 

Yancs C ratn oaniO st ol 
--------- (Z$ '000) otl. 

1980 55,961 61,461 46,653 164,075 
1981 
1982 
1983 

54,084 
79,469 
97,622 

61,943 
84,239 

124,211 

63,844 
65,003 
82,403 

179,871 
228,711 
304,236 

1984 
1985 

106,022 
109,458 

142,952 
148,599 

84,187 
112,810 

333,161 
390,867 

1986 149,482 166,834 124,232 440,548 

Source: Central Statistical Office. 

Pricing 	and Marketing of Crop Output 

Producer prices for controlled crops such as maize, 
wheat, soybeans, sorghum, groundnuts, sunflower seed, 
coffee, cotton, and millet are determined by Government. 
The prices offered to farmers for these products axe 
postplanting prices. Pricing policy to an extent determines 
the Government's ability to reconcile production trends 
with market circumstances. Producer and selling prices for 
controlled agricultural products are both fixed by the 
Government. 

The process starts at the beginning of each year with 
consultations between producers and the Ministry of 
Lands, Agriculture and Rural Resettlement. In these con-
sultations, all parties concerned have an opportunity to 
make a detailed appraisal of production plans, consump-
tion patterns, stock levels, input supply, transport capacity, 
and impact on consumer prices, wages, and farm incomes, 

The Ministry of Lands, Agriculture, and Rural 
Resettlement then makes a recommendation to Cabinet 
on a pricing package that is believed to meet the aspira
tions of both Government and producers. 

Government prefers postplaniing prices as opposed to 
preplanting prices. Prices announced at the beginning of 
the planting season, that is preplanting prices, would 
invariably fail to adequately reflect the numerous changes 
that take place 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, soybeans, sunflower seed, 
groundnuts, sorghum, coffee, and millet. The Cotton 
Marketing Board is rcsponsible 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 subsidies to the Boards. The Government recog
nizes that as a matter of policy it would not be desirablefor the Boards to become fully commercialized because 
they also play a development role. 

Policy Measures to Overcome Existing

Constraints in lie Marketing System
 

Fertilizer use at farm level is determined by the 
expected profits from its use. The expected profit depends 
also on a number of other variables such as crop prices,
fertilizer prices, crop response to fertilizer, and the asso
ciated costs of using fertilizers. All these factors may serve 
as serious constraints to fertilizer use expansion. These 
constraints may either reduce the profitability of fertilizer 
use or prohibit the farmer from obtaining potential profit.
In the context of Zimbabve, small-scale farmers tend to 
be faced with more severe constraints than the sarge-scale 
farmers. The Government has to design sound policies 
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 unreliable for the communal area 
farmer. Studies by the Farm Management Research Sec
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, whereas these costs account 
for 25% of operating costs for the average communal 
farmer. 
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In a study conducted by FAO on marketing margins, it 
was revealed that transport costs are very high, especially 
in the peasant sector. The average costs compare as fol
lows: Z$16.00/tenne or Z&.0/bag in large-scale com
mercial areas and Z$54.CU/tonne or ZS2.70/bag in the 
communal and small-scale farming areas. 'The retail mar
gin was alo identified as a major cost component. The 
high cost in the peasant sector is attributed to market 
infrastructure. Distributiont efficiency can be improved if 
the Government devotes a substantial proportion of 
national resources towards tbe provision of infrasiructure. 

As discussed earlier, Zimbabwe, like most developing 
countries, depends on imports to meet part of the domes
tic fertilizer demand. It is desirable therefore for the 
Gwernment to look at expanded domestic production 
where this is possible and economical. 

The use of fertilizer is most productive when it is 
applied with other complementary farm inputs, which 
should also be made available at the right time, place, and 
price. Because the Government allocates foreign exchange 
for the importation of these inputs, there is a need for a 
more coordinated assessment of input requirements so 
that the availability of improved varie!ies of seeds is 
complemented with sufficient availability of fertilizer and 
pesticides for instance. 

Zimbabwe needs to adopt also a more long-term or 
mtdium-term approach when forecasting fertilizer re
quirements in future years. The present approach involves 
determination of fertilizer requirements on a year-to-year 
basis by a committee chaired by the Ministry of Lands, 
Agriculture and Rural Resettlement. It would be ideal, in 
addition to this system, to estimate fertilizer requirements 
on a medium-term basis. As a start, the five-year National 
Development Plan could be used so that whatever agricul
tural production targets are indicate.,l in the Plan can be 
related to input requirements to achieve those targets.
This will also assist Government in the implementation of 
policies that seek to expand services available to farmers, 
namely, research, extension, and credit. 
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Appendix 1. Domestic Fertilizer Prices (Zim $/tonne) for the Years 1975 to 1986 

Straights 
Year Nit-ogen Phosphate Potash 

(March- Nitrate Amnmnonium Double Single Pcta.sium Muriate Ground Compounds
February) AM Urea ofSoda Sulfate Superphosphate SuperphosphAte Sulfate of Potsh Dolomite Gypsum A B C D L M Z 

1975/76 

1976/77 

1977/78 
1978/79 
1979/80 

127.4 

116.4 

129.4 
130.8 
141.6 

156-2 

153 

170.2 
163.4 

214 

75 

113.8 

92.8 

117.6 

138 
149.8 

173 

43.8 

57.4 

63 
67.6 

76.2 

143.4 

130.6 

119.6 
125.4 

166.2 

118.4 

99.2 

89.8 
91.6 

121.6 

14A 

13.4 

14 
14 

15.6 

21JS 
23.4 

25.2 
262 

29 

100.2 

110.8 

114.6 
123.: 
146 

107 

117.2 

122A 
131.o 

155 

94 

105 

126.6 
136 
158.6 

91A 
99.4 

106 
114.2 

128.2 

94.4 

1022 

92.2 
98.8 

112.2 

98.2 

95.2 

99 
106.4 

117.8 

98.8 

!0.A 

106.8 
114.8 

130 

109.2 

116.4 

123 
1266 

1402 
1980/81 
1981/82 

1682 
187.2 249.6 

220.4 
257.6 167.6 

204A 
230A 

90.4 
117 

201.8 
238.6 

1552 
103 

16.2 
18.8 

34.2 
38 

175 
201.6 

185.8 
211.4 

190.4 
214A 

154 
168 

135 
188.8 

141.2 
1662 

154 
180 

165A 
181.6 

1982/83 

1983/84 
1984/85 
1985/86 

206.8 

206.8 
3064 
400.6 

275.6 

275.6 

408.6 

5414 

302.2 

302.2 
516.6 

609.8 

267A 

267A 
376 

479 

143.6 

143.6 

198.4 

256 

267A 

2674 
376 

536.4 

193.8 

193.8 

351.8 

44.2 

442 

52.4 
55.4 

230.6 

230.6 
327.8 

443.2 

241.2 

241.2 

344 

465 

243A 

2A3.4 

347.6 

467.8 

189A 

189A 
265.2 
355.6 

214.2 

214.2 

304.6 

404.1 

184.6 

184.6 

258.6 

350.8 

206.6 

206.6 
337.8 

448 

203 

203 
280.6 
371.2 

Appendix 2. Volume and Value of Cr3p Saies to/Through Marketing Authorities From 1970 to 1986 (Volume in Tonnes, Value in Thousand Zim $) 

Groundnuts Tobacco 
Maize (Unshelled) Sorghum Soyabeans Wheat Cotton (Flue Cured) Sunflower Ccffe. 

Year Volume Value Volume Value Volume Value Volume Value Volume Value Volume Value Volume Value Volume Value Vr.lume Value 

1970/71 610,686 24,674 11.637 844 3,190 112 7,348 628 5625 4,032 99,039 14,044 51,390 21,722 615 491 
1971/72 1.113.709 39,197 31,621 2,552 4,145 164 8,045 70? 84,455 6,472 i40,27 22.022 39,741 27,935 745 559 
1972/73 1,420,725 43313 81,173 7,092 22,8W 947 8,461 704 81,626 5.822 170.727 28,617 60,892 29,953 1,61
1973/74 550363 25,40 26.528 3,183 25.818 1,19 7,976 1,i02 85.975 5.961 135,706 ?4.653 67980 37,130 1,80 1,109
1974/75 1 3, 52.937 44,416 7,310 13,229 4.1,6 19,C33 2,565 90,4.19 7,135 164.722 44,891 71,620 56,070 2,981 2.383 
1975/76 1,006,922 46-518 44.707 6,074 4,641 !a2 27,920 2.088 128,7.f2 !4,192 163,066 35,598 83,920 57.733 3,837 3,344
19176/77 958,532 51,669 46.608 7,283 14.562 710 44.824 4,611 147.54 17,583 131.56 46,818 110,533 79,071 5,073 9,290
1977/78 941,065 48,649 1,497 2.838 14.036 1,028 44.,i03 .5i9 171,134 20,821 148,006 1,o997 83,374 67,974 3,625 8,7Z7 
1978/79 877,026 45,594 17,6,6 3.597 16,729 1,165 tQ.744 9,729 207.9-;7 22,472 172,914 53303 82969 81,994 5,149 9,376
1979/8 511,921 30.882 12,714 3,400 19,892 1.505 5,99 11,853 158,940 18,110 16 ,830 54.,871 111,686 92,023 4.106 10,565 
1980/81 819,168 72,062 17.425 4,513 17,03 1,741 93,66 14,9U 163,040 22,11: 182,037 70.515 122-572 97,38 5,630 12,385
1981/82 2,Ci3758 239,778 '0,037 5.312 36,393 3.182 65,319 11,069 200,904 34,73-- 200,904 76,752 69,7?5 127,527 4,9.4 7.417 
1982/83 1,391.265 166,431 15.95 4,432 i9,150 2,014 84,340 16,788 212,945 39,892 212,945 79,.339 86.49 145,811 6,906 12003 
1983/84 616,749 ?3,753 9,29 2.591 5,347 582 74,438 19,I23 124,-,0 27,296 124.250 83,413 94,295 177,797 4.726 1,162 9,727 20,886
1984/85 941,-90 131,439 5,70o 1,742 19,949 2,760 8-;,775 25,665 99.5:0 24--6 98,530 137,953 119.636 247,118 8.663 3,242 10,720 32A034 
1985/86 1,827,768 326.990 7,858 3,582 81,981 1.,083 95,512 27.223 205,528 58,320 205.528 193,213 107,712 284,524 14,083 4,151 11,354 43,914 
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La Consommation d'Engrais en Afrique Sub-Saharienne: 
Analyse de la Croissance et Profil d'Utilisation 

Gunvant M. Desai et Vasant Gandhi 

R sum6 

La situation des engrais en Afrique sub-sa-harienne est 
caractdrisde par de tr~s faibles niveaux et de tr~s fortes 
variations dans l'utilisation de cet intrant. Cependant, la 
consommation totale a augmentd, passant d'environ 200 
000 tonnes dans les ann6cs soixante, Apros de un million 
de tonnes m6triques au (6but des ann~es quatre-vingt, cc 
qui repr6sente un taux de croissance annuelle de 8,5 pour 
cent. Cette croissance a 6t6 instable ct tr~s variable. 

Ls fluctuations dans l'utilisation des engrais sont 
analys6es ;ous l'angle (a) des diff6rentcs zones 
agro6cologiques, (b) des caract6ristiques historiques et 
structurelles, (c) des sp6cificit6s des schdmas de culture, 
(d) des infrastructures ct des efforts de d6veloppement,
(e) des caract6ristiques du commerce et de ]a dette, et 
(1) des particularit6s du scteur des engrais. Cette 6tude 
6tablit des corr6lations d'essai mais utiles servant 
d'hypoth scs pr6li.minaires, et fournit des bases pour une 
analyse par pays plus approfondie des facteurs qui influent 
sur la consommation d'engrais et de leur r6le dans la 
production alimentaire et le d6veloppement agricole. 

L'analyse des caract6ristiques historiques et struc-
turelles, montre que les pays anglophones consomment 
plus d'engrais que les pays francophones. Les variables de 
population et de densit6 ne montrent pas de corr6lation 
avec l'utilisation d'engrais, il en est de m8me pour le 
produit national brut et le produit int6rieur brut. Cepen-
dant, le taux de croissance du produit national brut par 
habitant montre un rapport positif, ainsi que ia production 
totale de c6- rfales par habitant et la production vivrire 
par habitant au niveau des populations rurales. 

Les r~sultits concernant les sch6mas de culture 
montrent que la pr6sence de plus de cultures c(r6ali~res 
est associde A de hauts niveaux de consomiration 
d'engrais, tandis que celle des racines et des tubccules 
montrent une relation n6gative. 

Les investissements gouvernementaux par hectare de 
terre arable restent le facteur le plus important qui con
ditionne l'adoption des engrais. En effet, le nombre de 
chercheurs agricolcs par hectare de terre arable, l'6tendue 
des zones irrigu6es, l'importance du r6seau routier, et les 
zones m6canis6es sont li6s de mani~re positive et sig
nificative AI'utilisation des engrais. 

Concernant les caract6ristiques du commerce et de la 
dctte, il existe une relation fortement n6gative entre le 
pourcentage d'importations alimentaires, le dcgr6
d'endettement, et la consommation d'engrais. 

Pour cc qui touche au secteur des engrais, la pr6sence 
ou l'absence de matires premi&res ne semble pas influen
cer la demande. Par contre, il n'est pas surprenant que la
production locale et la subvention aient un effet positif sur 
l'utilisation des produits fertilisants. 

Cette dtudc se termine par une analyse r6gionale de la 
croissance de ]a consommation d'engrais. Les fluctuations 
qui s'observent dans la deniande par r6gion s'expliquent 
par (a) le niveau de ddveloppement agricole, (b) les 
termes de 1'change, (c) le cot des importations d'engrais 
et du p6trole, (d) l'extension de la base de culture, (e) la 
diffusion du mas hybride, (f) la prvalence de ]a culture 
commerciale, (g) l'instabilit6 politique et (h) la s6cheresse. 
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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 weP recogn.ized by 
researchers 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 sl:ould be feasible to 
achieve a 15% rate of growth in fertilizer consumption, 
which can have a very significant impact on food 
production. 

The Food and Agriculture Organizaion of the Untited 
Nations (FAG) (1981), concluded in a study, Agriculture: 
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Figure 1. Sub-Snharan At ica: Map Showing Agro- 
Ecological Regional Delineation. 

1. Table 1 gives the list of sub,-Saharan African countries 
in this study, along with their P(pulation, total area, arable 
and permanent cropped land and fertilizer use per hectare 
in the early l90s and the early 1980s. The countries are 
grouped ipto five agroccological zones based on FAO's 
classification in the Atlas of African Agriculture. The 
delineation of the regions is also shown in Figure 1. 

Towards 2000, that 60% of the additional food production 
in developing countrie.z 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 estimated that by the year 2000 fer
tilizer consumption needs to increase to 5.7 million tonnes 
in a "high" scenario and 4.1 million tonnes in a "low" 
scenario. This is a huge growth, especially when compared 
with the level of 0.16 million tonnes in the early sixties,
which increased only to 0.95 million tonnes by the mid
seventies. FAG's estimates imply a growth rate of 6% to 
7.4% from the mid-seventies to 2000 for all of Africa; the

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,"
FAG (1986) investigated a scenario of feasible improved

for African agriculture that would allow 
African crop and livestock production to expand at an annual rate 	of 2.9% from 1979-81 to the year 2010. It found 

that the 	bulk of this growth would have to come from increased yields, and that this would be impossible without a 
substantial increase in fertilizer use. This improved
performance scenario assumed a sixfold increase in the 
total fertilizer use, leading to a level of 44 kg/ha insub-
Saharan Africa. The average level of consumption in sub-
SarnkghSaharan Africa was 7kg/ha in 1979-83. 

of th naur of sol and
In view of the fragile nature of sub-Saharan soils and

the growing population pressure, Oram et al. (1979) point 
out that even to maintain the current low levels of yields,with restorative fallow being reduced due to population 

fertility. The relative economics of both raising production 

through bringing more land under cultivation, as against 
raising yields, and the imperative of raising labor produc
tivity point to the need for rapidly changing cultivation 
practices. Clearly, this will involve much greater fertil*zer 
use. 

All this points to the urgent need to rapidly increase 
fertilizer consumption in sub-Saharan Africa. What kind 
of policies are needed for this? To answer this question, 
it is obviously important to systematically examine the 
record of fertilizer consumption in sub-Saharan Africa 
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Table 1. Sub-Saharan Africa -Regions, Countries and Some Basic Data 
Fertilizer Consumption 

Total Total 
Arable and 
Permanent 

Per Hectare of Arable 
Permanent Crop Land 

Agroecological Regions/Countries 
PopuJatioa 

1980 
Area 
1980 

Crop Land 
Area 

(1961-65) 
Average 

(1979-83) 
Average

Sudano-Sahel (Arid) 
('000) ('000 ha) ('000 ha) ------ (kg/ha) ------

Burkina Faso 6,175 27,400 2,563 3.5 
Cape Verde 300 400 40 2.2 
Chad 
The Gambia 

4,477 
583 

125,800 
1,100 

3,150 
156 

-

0.4 
1.3 

14.8 
Mali 7,009 12,200 2,050 - 5.7 
Mauritania 1,631 103,100 195 - 6 
Niger 
Senegal 
Somalia 
Sudan 

5,311 
5,707 
4,612 

18,681 

126,700 
19,200 
62,700 

237,600 

3,552 
5,225 
1,066 

12,417 

-
4.4 
0.8 
3.7 

0.8 
4.5 
1.1 
5.3 

West Africa (Humid & Sub-Humid)
Benin 
CMte d'Ivoire 
Ghana 
Guinea 

3,472 
8,248 

11,458 
4,832 

11,100 
31,800 
23,000 
24,600 

1,795 
3,880 
2,760 
1,570 

0.2 
1 
0.6 
0.6 

1.5 
11.7 
7.8 
1.1 

Guinea Bissau 
Liberia 

808 
1,870 

2,800 
9,600 

285 
371 

-

0.4 
3.4 
9.6 

Nigeria 
Sierra Leone 

80,556 
3,296 

91,100 
7,200 

30,385 
1,766 

0.1 
0.1 

6.3 
1.2 

Togo 2,534 5,400 1,420 - 1.9 

Central Africa (Humid) 
Cameroon 
Central African Rep. 
Congo 
Equatorial Guinea 

8,554 
2,290 
1,529 

352 

46,900 
62,300 
34,200 

2,800 

6,930 
1,945 

669 
230 

0.8 
0.1 
1.9 
-

5.2 
0.5 
1.2 
0.4 

Gabon 1,074 25,700 452 - 2 
Zaire 28,531 226,800 6,314 0.2 1.2 

East Africa (Sub-Humid & Mountain) 
Burundi 
Ethiopia 
Kenya 
Madagascar 

4,052 
32,012 
16,766 
8,704 

2,600 
110,400 
56,900 
58,100 

1,305 
13,880 
2,270 
3000 

-

0.1 
9.6 
1.2 

1.1 
3 

29.2 
3.5 

Mauritius 955 200 107 251.9 241.6 
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 
Botswana 
Lesotho 

7,722 
908 

1,339 

124,600 
58,500 

3,000 

3,500 
1,360 

292 

1 
1.4 
1.1 

3.3 
1. 

15 
Malawi 
Mozambique 

5,969 
12,095 

9,400 
78,400 

2,320 
3,080 

2.3 
1.9 

14 
10.2 

Swaziland 557 1,700 189 31.2 104.2 
Tanzania 18,867 88,600 5,160 1.1 5.4 
Zambia 5,648 74,100 5,108 2.1 15.6 
Zimbabwe 7,360 38,600 2,539 27.7 57.6 
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during the past two decades. Do the persistently low levels 
of fertilizer consumption in sub-Saharan Africa 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 FAO data. It 
must, however, be notcd that our analysis has just begun, 
and much rema:ns to be done to draw firm conclusions. 
But even t.he terstative results scem to have a bearing on 
discussions of policy issues and still more importantly on 
the research agenda 1or an analytic3l understanding of the 
macro forces of growth in fertilizer use in sub-Saharan 
Africa. 

A Brief Overview 

The sub-Saharan feitilizer sccne is characterized by 
very low levels and by extremely sharp variations; in the 
levels of fertilizer use in most counirics over time and also 
across countries in a tiven ycar. FertiJizer consumption in 
Sudan, for example, changed from 101thousand tonnes in 
1975 to 10 thousand tonnes in 1978. In 1979-8;3 fertilizer 
consumption in Mauritius was 2140 kg/ha while in the 
Central African Republic it was barcly 0.5 kg/ha. 

It is this kind of sharp variation that underlies the 
average fertilizer consumption level of about 7 kg/ha for 
1979-33 in sub-Saharan Africa. This is extreniely low as 
corllated with the developing countries' average of 4)
kg/ha duiing the same period. Moreover, fertilizer con-
sumption s sub-Saharan Africa has been growing more 
slowy than in 'fie developing world as a whole. In the 
early sixties, sub-Saharan countries had a share of 3.9% in 
the total fertilizer consumption of all developing countries, 
By the early eighties, this had declined to 2.5%0. That this 
share is very low is clear from the fact that sub-Saharan 
Africa has 20% of arable and permanent cropped land 
and it0% of the population of all developing countries, 
(Also see Zalla, Diamond, andiMudahar 119771 and 
Mudahar [19801.) 

Notwithstanding these facts, availahtic da,, clearly sug-
L'est that there have been appreciable changes in sub-
Saharan Africa during the last two dccades. Total con-
sumption increased from about 2tt),(K) tones in the early 
196(ls to about I million tonnes by the early 1980s. (iven 
the low base, one may not find the 8.5% annual growth 
rate very satisfactory, but it still indicates some dynamism 
in growth of fertilizer consumption. M/lore rcvcaling is the 
fact that, wherca., more than 3( sub-Saharan countries 
had average consumption below 3 kg/ha in the early 
196.s, by the eatly 1980s the number of such countries 
decreased to .15. 
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Figure 2 shows, how.evcr, that the growth in total fer
tilizer consumption has not been steady, and further ex
anination reveals that the growth has been highly variable 
in most of the regions and has fluctuated even more at the 
country level. As shown in the figure, growth was fairly 
steady and continuous from about the early sixties to the 
mid-seventies, except for a slight (perhaps, drought
related) slowdown around 1967-08. But thereafter, there 
was a major stalling of growth between the mid-seventies 
and 1979, apparently as a cumulative result of widespread 
droughts in sub-Saharan Africa in several of these years, 
deteriorating terms of trade, and a sharp decline in Zim
babwe due to civil war. 
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Figure 2. Fertilizer Consumptio.-Sub-Saharan Africa. 

This period of stagnation was followed by a period of 
extremely rapid growth (1979-81), which restored fertilizer 
consumption to the long-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 policies in East 
Africa, especially credit policies in Kenya; and a sharp 
post-civil-war iecovcry in Zimbabwe. Following this, 
!iowevcr, there was a secoid period of stagnation from 
1981 onwards, which was also fairly widespread. It seems 
to be associated with droughts and with the foreign ex
ch:ange constraints in fertilizer imports created by the debt 
crisis. All this indicates a stepvise growth consisting of 
stagnation and intermittent growth. But this is not uiquc 
to sub-Saharan Africa or the developing world. What is, 
however, important is to recognize this feature of the 
long-term trend in analytically identifying the relative im
portance of differcnl fiactors. Given the urgency 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 to 6% per annum in the 1970s but was 
still stalisticahy significant. Between 1980 and 1984, 
however, there was ,o g'owth, as shown in Figure 2. 

Variation in Levels of Consumption 

Acress Countries 


The main purpose in this section is to scrutinize the 
wide variations in fertilizer use across countries and to see 
whether the variation confirms expected patterns, par-
ticularly those with respect to major issues raised in the 
literature. 

Fertilizer use is examined on 'he basis of a 5-year 
average to get a more dependable pattern in the cross-
sectional variation in levels of fertilizer use, givcn 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, 
arnd total fertilizer consumption is divided by the arable 
and permanent cropland area of each country. 

One quick way to "identify" the factors associated with 
the cross-sectional variation in levels of Il-tilizer con-
sumption is to compute the correlation coefficicrts be
tween levels of fertilizer use and each of the factors. This 
computation can also provide a measure of the statistical 
significance of the relationship, thereby helping to dif-
ferentiate weak associations from strong ones. To obtain 
measures representative of sub-Saharan Africa. a 
weighted correlation procedure is used; the weights are 
the arable and permanent cropped land area of each 
country in sub-Saharan Africa. 

Tue factors with respvct to which the variation is ex-
amined are grouped into the following broad categories: 
agroccological zones, historical and structurai characteris-
tics, crop pattern characteristics, development effort and 
infrastructure, trade and debt characteristics, and fertilizer 
sector characteristics, 

Agroecological Zones 
After studying the agroclimatic conditions and the 

ecologies of the different countries, the FAO grouped the 
countries of sub-Saharan Africa into five broad 
agroecological zones: the Arid and Semiarid Sudano-Sahel 
Region, Humid and Subhumid West Africa, Humid 
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 

the agroecological zones. A dummy variable procedure 
was used, which is equivalent 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 significantly zsociated with the 
agroecological zones. However, among the measures of 
difference of individual zones, only the t-statistic for 
southern Africa is significant, showing that the fertilizer 
use in southern Africa is significantly higher with an 
average level of 14.9 kg/ha. This is the principal reason 
for the overall significance of the zonal difference in the 
test. Among, other regions, only central Africa shows a 
much lower level of use of 1.04 kg/ha, but even here the 
t-statistic is not significant. It may also be noted that the 
R2 with respect to agroecological zones is fairly low at 
0.25, indicating that much of the vardAtion cannot be ex
plained by the agroclimatic conditions. A partial explana
tion may be that the present fertilizer use levels across 
sub-Sabaran Africa are very low compared with "potential" 
levels based on agroecology, and thus large variations in 
the levels are a result of other factors raising ur lowering 
fertilizer consumption. This is important to note because 
such low levels of use imply 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 agroecological classification used by the FAO. 

Historical and Structural Ch.a-racteristics 
This section examines the association of fertilizer use 

with some historical and structural characteristics. The 
results of correlation analysis are given in Table 3. The 
results show, with high statistical significance, that 
anglophone countries have a higher level of fertilizer use 
than do francophone countries. This finding highlights the 
importance of "initial conditions" with respect to historical 
and structural characteristics in understanding forces that 
govern the growth in fertilizer use. Identifying those initial 
conditions requires 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 densit3 variables (per hectare of arable and per
manent cropped land) do not show a significant associa
tion with fertilizer use. Thus the test is unable to support, 
at the country level, Mclntire's (1985) proposition that 
population density is a major force behind higiier fertilizer 
use levels. The weak negative signs may be a result of 
lower population densities 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, neither significantly 
labor using nor labor saving (Binswanger, 1974). 
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Table 2. 	 Patterns of Fertilizer Use Per Hectare: Relationship With Agroecological Zones 

Implied

No. of Dummy Mean Level 
 Statistical

Zones Countries Coefficient of Use t-Statistic F-Statistic Significance R2 

(kg/ha) 

2.83 ** 
Sudano-Sahel 10 4.79
 
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 
 14.91 2.88
 
(Intercept) 4.79
 

Notes: 
1. 	The fertilizer use data is a 5-year average over 1979-83. 
2. 	Per hectare implies per hectare of arable and permanent cropped land. 
3. 	The sample excludes Mauritius and Swaziland, which are small atypical countries that 'ave very high levels of fertilizer 

use primarily due to sugarcane plantations.
4. 	 For greater representational accuracy, the computation is done through a weighted estimation procedure, the weights

being arable and permanent cropped land in each country. 
5. 	See Appendix 1 for data notes and sources. 
6. 	Statistical significance: 

Significant at 99% level.
 
** Significant at 95% level.
 

* Significant at 90% level. 

Table 3. 	 Patterns of Fertilizer Use per Hectare: Relationship With Historical and Structural Development 
Characteristics 

Number of Countries Correlation Statistical 
Characteristic in Test Coefficient t-Statistic Significance 

Anglophone countries (Dummy) 39 0.68 5.57 
Francophone countries (Dummy) 39 -0.59 -4.40 ***
 
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 
,o GDP from agriculture 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 2.24 * 

Notes: See Table 2. 

Whereas 	 GNP per capita shows no association, the economies of some countries decreases the share of
growth rate in GNP per capita shows a positive relation- agriculture. However, the per capita production of major
ship, though not significant. This indicates some associa- food crops in cereal equivalents has a statistically sig
tior between the growth performance of the economies nificant and positive association with fertilizer use levels,
and their levels of fertilizer use, possibly through higher indicating that countries that use more fertilizers may also
productivity in agriculture. The share of agriculture in the be those that are able to produce more food per capita.
GDP shows no relationship, possibly because the rela- The positive relationship with major food crops produc
tively high importance of petroleum and minerals in 	the tion per capita of rural population, considering rural 
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population a proxy for the rural labor force, shows that 

the rural labor productivity may be higher in countries 

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 root and tuber 

crops are negatively associated with fertilizer use. Pulses 

also show a negative association, but this is not significant. 


Table 4. 	 Cropping Pattern in Sub-Saharan 
Africa, 1979.81 

% Harvested 
Roots and Tubers Area 

Cereals 	 46.7 
Wheat 1.0
 
Rice 4.2 

Maize 12.5 

Sorghum 14.2 

Millets 14.7 


Pulses 10.2 
Roots and tubers 11.1 
Coffee 3.3 
Cocoa 3.2 
Tea 0.1 
Cotton 2.8 
Groundnut 5.6 
Tobacco 0.03 
Sugarcane 0.06 

Note: 
1. 	Harvested area is 75% of the arable 

and permanent cropped land in sub-
Saharan Africa. 

Among the ce:eals, maiie 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 
alfo shows a significant positive associatioai, but this is 
fairly weak probably because of the extremely limited area 
under wheat (1%) and the unsuitable agroclimatic 
environment for wheat in most regions. Millet, sorghum, 
and rice show weak negative associations, none of them 
statistically significant. These associations could reflect the 
current relative response ratios of these crops in sub-
Saharan Africa, and possibly the price environment for 
these different crops. (See Vadlamundi and Thirnm [1974] 
and Mwangi 11978] particularly for maize.) Coffee, cocoa, 
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and tea surprisingly show a negative association, bu' ..its 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, neither 
the food crop, the nonfood crop, or the export crop area is 
significantly associated with higher levels of fertilizer use. 
The latter result, in particular, does not support a com
mon belief that fertilizer use is heavily oriented toward 
nonfood and export 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 base. Conse
quently, 	 per hectare use at the national levels becomes 
relatively 	high only when the use spreads to food crops. 
Some countries seem to have achieved this, whereas 
others have not. This result indicates that even at the 
present low level, relatively high average levels of fertilizer 
use can be attained if the cropwise base generating gro-wth
in fertilizer use is broadened to encompass food crops that 
occupy the bulk of the cropland. The experience of Asia, 
even before the advent of high-yielding varieties, clearly 
reveals this. 

The most significant correlation is between fertilizer 
use and cereal yields, which gives a strong positive associa
tion. This co:relation is indicative of the important role 
that fertilizers can play in increasing food, particularly 
cereal production, in sub-Saharan Africa. Other results 
indicate that this correlation may be to a large extent due 
to maize. 	Maize is considered by FAO to be suitable for 
adoption 	 over large parts of sub-Saharan Africa. Thus, 
expansion in the maize area could facilitate the accelera
tion of fertilizer consumption. 

Development Effort and Infrastructure 
Table 6 shows correlation coefficients between fertil

zer use level and some variables measuring development 
effort and infrastructure. One of the very strong correla
tions is the high and highly significant one 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 the government to 
agricultural development plays an extremely important
role in enhancing fertilizer use. The percentage of govern
merit expenditure on agriculture is positively but riot 
strongly rrlated. This indicates that it is the real mag
nitude c(f commitment per hectare that is important. 
These results, however, are based on only a small sample 
of 14 courtries because of data limitations. 

The number of agricultural research scientists per hec
tare also has a strong positive relationship underscoring 
the importance of agricultural research in increasing levels 
of fertilizer use. This shows the problem, cited by 
Idachaba (1980), of having an inadequate 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 

Characteristic 

%Cereal area 
% Rice area 
% Wheat area 
% Maize area 
% Sorghum 
% Millets 
% Roots and tubers area 
% Pulses area 
%Coffee, cocoa, and tea area 
% Cotton area 
% Groundnut area 
% Area in food crops 
% Area in nonfood/export crops 
Cereal yield 
Coefficient of variation of cereal production 

Notes: 
1. 	The fertilizer use data is a 5-year average 

Number of Countries 
in Test 

36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
38 
38 

over 1979-83. 

Correh-tion Statistical 
Coeffi ;ient t-Statistic Significance 

0.24 2.08 ** 
-0.02 0.14 
0.32 1.96 * 
0.41 2.60 

-0.06 -0.37 
0.05 -0.28 

-0.40 -2.51 
-0.20 -1.16 
-0.22 -1.29 
0.08 0.48 
0.32 1.94 * 
0.11 0.62 

-0.11 -0.62 
0.50 3.48 

-0.36 -2.31 

2. Per hectare implies per hectare of arable and permanent cropped land. 
3. 	The sample excludes Mauritius and Swaziland, which are small atypical countries that have very high levels of fertilizer 

use primarily due to sugarcane plantations.
4. 	For greater representational accuracy, the computation is done through a weighted estimation procedure, the weights

being arable and permanent cropped land in each country. 
5. 	 See Appendix 1 for data notes and sources. 
6. 	 Statistical significance: 

Significant at 99% level.
 
•* Significant at 95% level.
 
• Significant at 90% level. 

Table 6. Patterns of Fertilizer Use Per Hectare: Relationships With Development Effort and Infrastructure 
Characteristics 

Characteristic 

Government expenditure on agriculture per hectare 
% Government expenditure on agriculture 
Agricultural research scientists per hectare 
Agricultural personnel per hectare 
Foreign concessional assistance to agriculture 

per hectare 
% Irrigated area 
% Mechanized area 
Length of road network per hectare 

Notes: See Table 5. 

Number of Countries Correlation Statistical 
in Test Coefficient t-Statistic Significance 

14 0.94 9.32 
14 0.33 1.23 
32 0.44 2 70 ** 
36 -0.13 -0.36 
38 -0.37 -2.35 ** 

34 0.28 1.67 
39 0.60 4.50 
18 0.73 4.32 

The agricultural personnel per hectare, however, is not research system and having staff in numbers only but
strongly related, wiach perhaps indicates that just having without proper training will probably not work in enhanc
agricultural personnel without the support of a strong ing input use and food production. 
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The negative sign on the foreign concessional assis-
tance variable indicates that much of the concessional 
assistance is going to countries with very low levels of 
fertilizer use. It is difficult to comment on this without 
information on whether such assistance is inducing indig-
enous efforts to develop agriculture. However, it does 
indicate that commitment to agriculture as reflected in 
government expenditure per hectare is far more important 
than foreign assistance. The irrigated area variable is posi-
tively related but is not very strong probably because of 
data and measurement problems with the FAO 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 hand, 
the weak correlation could be taken as an indicator of sig-
nificant fertilizer use on unirrigated land in some 
countries. The correlation between fertilizer use and the 
percentage of mechanized area, however, is extremely 
significant. Perhaps this could be due to a significant 
proportion of the fertili:-er use being copcentrated on 
large mechanized farms in sub-Saharan Africa. The corre-
lation may also indicate that modernization 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 some researchers (e.g., Nagy et al., 1987) that farm 
power and labor represent real constraints in the modern-
ization of agriculture in sub-Saharan Africa. 

The length of road network per hectare emerges as 
another very strong variable indicating clearly the great 

importance of infrastructure development. Better road 
network 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 area. 

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 due to constraints on foreign exchange 
availability for fertilizer imports or availability of con
cessionary food imports cannot be ascertained without 
further research. If it is the former, the question of the 
relative economics of food versus fertilizer imports be
comes relevant, an argument frequently used against fer
tilizers in sub-Saharan Africa. 

The relationship with dependence on agricultural 
exports is positive but not significant. This shows that, 
even among countries that depend heavily on agricultural 
exports, many have not made enough effort to raise fer
tilizer use. 

The degree of indebtedness has a strong negative 
association confirming that, given the high import depend
ence for fertilizer supplies, debt burdens may be serious 
problems in the governments' commitment to efforts 
required in raising fertilizer use. What is important to 
note, however, is that fertilizer imports alone form a very 

Table 7. Patterns of Fertilizer Use per He-dare: Relationships With Trade and Debt Characeristics 

Characteristic 

Food imports as % of total imports 
Agricultural exports as % of total exports 
Debt as a % ef export earnings 
Debt per hectare 
Landlocked countries (Dummy) 

Notes: 

Number of Countries 
in Test 

39 
36 
37 
37 
39 

Correlation Statistical 
Coefficient t-Statistic Significance 

-0.48 -3.32 
0.25 1.50 

-0.39 -2.48 
-0.04 -0.25 
0.29 1.88 * 

1. 	The fertilizer ;se data is a 5-year average over 1979-83. 
2. 	Per hectare implies per hectare of arable and permanent cropped land. 
3. The sample exclhdes Mauritius and Swaziland, which are small atypical countries that have very high levels of fertilizer 

use primarily due to sugarcane plantations. 
4. 	For greater representational accuracy, the computation is done through 

being arable and permanent cropped land in each country. 
5. 	 See Appendix I for data notes and sources. 
6. 	Statistical significance: 

Significant at 99% level.
 
•*Significant at 95% level.
 
•Significant at 90% level. 
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small proportion of the import bills of most countries. 
Consequently, the policy to reduce fertilizer imports saves 
little foreign exchange, and this policy could result in large
increases in the food import bills. Fertilizer supplies prob-
ably suffer greatly from the general irrational cuts that are 
imposed 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 
side in raising fertilizer use rapidly (Desai and Stone, 
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 countries are conscious of these problems and 
have devised ways and means to solve them after they
have made a commitment to develop agriculture through 
fertilizer use. In fact, with some significance, landlocked 
countries have a higher level of fertilizer use than do 
countries with access to the sea. 

Fertilizer Sector Characteristics 
This section examines 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 rlw materials does 
not seem to influence fertilizer consumption. Without 
their use in fertilizer production, mere availability of raw 
materials 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 extent this 
may be a supply respon;e to effective demand for fertil-
izers. But to a large extent this may also be a result of 
efforts to create demand by the domestic production sys-

terns. This process has been observed in many parts of the 
developing 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 use than has been recognized in the 
literature (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 
subsidies may be more complex in sub-Saharan Africa 
than is generally understood. Tn an environment charac
terized by low response ratios and inadequate develop
ment of systems and infrastructures that facilitate growth
in fertilizer use, fertilizer subsidies 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 (see Nagi et al., 1987 and Falusi, 
1987). Even in the current context, more research is 
necessary to evaluate the effects of subsidies on the 
processes that affect growth in fertilizer use. 

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 
research is needed to arrive at firm conclusions. Hasty
generalizations, however plausible, cannot be a guideline
for policies to increase fertilizer use rapidly. All that one 
can say at this stage is that even at such low levels a variety 
of macro factors seem to be relevant, far more than 
perhaps one would have assumed on a priori grounds. 

Table 8. Patterns oi Fertilizer Use per Ilectare: Relationship With Fertilizer Sector Characteristics 

Number of Countries Correlation Statistical 
Characteristic in Test 

Countries with fertilizer raw material-including 39 
oil & gas (dummy)

Countries with fertilizer production (dummy) 39 
Countries with fertilizer subsidies (dummy) 39 

Notes: 
1. 	The fertilizer use data is a 5-year average over 1979-83. 

Coefficient t-Statistic Significance 

-0.14 -0.87 

0.33 2.16 
0.35 2.28 ** 

2. 	Per hectare implies per hectare of arable and permanent cropped land. 
3. 	The sample excludes Mauritius and Swaziland, which are small atypical countries that have very high levels of fertilizer 

use primarily due to sugarcane plantations.
4. 	 For greater representationa! accuracy, the computation is done through a weighted estimation procedure, the weights

being arable and permaneni cropped land in each country. 
5. 	See Appendix I for data notes and sources. 
6. 	 Statistical significance: 

* 	 Significant at 99% level.
 
** Significant at 95% level.
 

* Significant at 90% level. 
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Growth in Fertilizer Consumption and Southern regions declined. The regional coefficient of 
iji Different Regions variation of consumption had declined from 66% in the 

early 1960s to 57% by the early 1980s. 
This section briefly reviews the time-series of fertilizer 

consumption 	 in different agroccological regions of sub-
Saharan Africa. 	 Table 9. Fertilizer Consumption Growth In Sub-Sahar,, i
 

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 agroecological regions: (1) Arid and Semiarid 
Sudanyo-Sahel, (2) Humid and Subhumid West Africa, 
(3) Hunod Ccntral Africa, (4) Subhumid and Mountain 
East Africa, and (5) Subhumid and Semiarid Southern 
Africa (excluding South Africa). The country compositions 
of these regions are given in Table 1, and 3map depicts 
the delineation of regiors (Figure 1). 

Tables 9 and 10 present a broad comparative picture 
of the levels of fertilizer use, growth performance, and 
shares of fertilizer consumption of the different regions. 
Over the entire period (1961-84), West Africa had the 
highest rate of growth (15.6%). This was followed by 
Central Africa (3.9%), and all the remaining three regions 
had growth rates of about 6%-7%. Only West Africa had 

S2 
a higher growth during the 1970 than during the 1960s, 
17.1% compared with 15.2%. in all the other regions, the 
growth rate during the 19 70s was substantial!y lower than 
in the 1960s. During the early 1980s (1980-84), only the 
Central region had a higher growth rate than in the 1970s, 
8.9% 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 
fertilizer consumption decreased in each of the succeeding 
periods in Sudano-Saitel, East Africa, and Southern 
Africa. This is significant considering that these regions 
have 57% of the arable and permanent cropped land and 
55% of tie population of sub-Saharan Africa. 

The Western and Central regions had tile lowest 

shares in the 1960s. With their relatively higher growth 
rates, the regional distribution of fertilizer consumption in 
sub-Saharan Africa had become less skewed by the early 
1980s. The share of the Western region increased from 
9% to 30%, whereas the shares of the Sudano-Sahel, East, 

2. The division of the 1961-1984 period into the three sub-
periods the 1960s, 1970s, and early 1980s is arbitrary. Most 
SSA countries became independent in the late 1950s and 
the 1960s. Thus, most of them were newly independent 
nations in 	the 1960s. This was a period of much political 
struggle and also of initiation of development efforts in 
many countries. The 1970s was a period of the major oil 
shocks, which greatly helped some and harmed many. The 
early 1980s was marked by sharp declines in the terms of 
trade, an acute debt crisis, and some major droughts. 

Africa 

1961- 1970- 1980- 1961
.Reion Statistic Units 1970 1980 1984 1984
 

Sudano-Sahel 	 Mean Level '000 tons 45.8 103.7 124.3 21.2 
Growth Rate 8.5 5.5 -2.4 6.7 
t-Statistic 4.8 1.9 -0.8 9.0 

West Africa 	 Mean Level '000 tons 25.1 121.3 301.1
 
Growth Rate 15.2 17.1 7.4 15.6
t-Statistic 18.1 12.2 2.7 41.7 

Cntral Africa Mean Level 17.7 35.6 54.4 
Growth Rate 21.8 4.3 8.9 8.9 
t-Statistic 23.0 2.8 5.2 10.8 

East Africa 	 Mean Level '000 tons 63.2 113.3 155.9 
Growth Rate 10.3 2.3 2.1 5.9 
t-Statistic 18.4 3.2 0.7 14.7 

Southern Africa 	 Mean Level '000 tons 117.1 278.5 362.8 
Growth Rate 11.1 3.8 -7.3 7.4 
t-Statistic 10.6 3.6 -3.9 12.2 

Sub-Sahara,, 	 Mean bevel '000 tons 268.8 652.3 998.5 
Africa 	 Growth Rate 11.5 6.0 0.2 8.5 

t-Statistic 16.9 7.4 0.1 21.2 

Table 10. 	 Important Fertilizer Consuming Countries In
 
Sub-Saharan Africa by Agroecological Region,
 
1980-84
 

R g ioat Rin rkt 

consumption 	 Major Shae Consumption bykg/ha 

s7(%)8on countn) (%) cosumption( ) s 

SudanoSahel (arid) 12 Sudan 50 3
 

Seg 20 4
 
31
 

West (humid and 30 Nigeria 75 4
 

tuthumid) 	 cUte dvoije 14 1
 
Ghana 7 3
 

Centra (humid) S Cameron 77 1
 
Gz 16 3
 

[:sa (subLumid and 16 Kenya 49 2
 
mountain) Fhkpia 26 4


Mauritius 17 	 1
 

R 
Southern (sithumid 36 Zimbabwe 43 2
 

and semiarid) Zaba22 3
 
Malawi t 4
 

TG 

Table 10 presents the regional shares in consumption 
of fertilizers (1980-84) and the shares of the top three 
consuming countries in each region. In each region, one 
country alone accounts for 43%-77% of the fertilizer 
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consumption, and the top thiee countries 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 ai able and permanent cropped land within each 
region. 

Sudano-Sahel Region
The Arid and Semiarid Sudano-Sahel Region as 

defined 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 rate of growtqh of 6.7% 

(1961-84) with extremely large fluctuations (Figure 3). In 

the 1960s, the growth was fairly rapid until 1967. This was 

fo!]owed b,a decline until 1970. After 1970, there was an
' 

unprecedcnted momentum of growth to 1975 with the fer
tilizer consumption increasing rapidly from about 50 
thousand tonnes to 160 thousand tonnes. But this momen
tum slowed after 1975, and coasumption declined to 85
 
thousand tonnes in 1978-79. This unusual time path needs 

study. It seems t3 have much to do with events in Sudan. 

There was some recovery in 1980-81 but a decline again in 

1983 followed by another rise in 1984. 

The fertilizer consumption in Sudano-Sahel is, in 

reality, dominated by Sudan, Senegal, and Mali. The tem-

poral variation in fertilizer consum ption in the Sudano-
Sahe reionapparso b lagel dueIo oliiesand 

pahlrospetsofappers
thmor eporteyc poctprospects andof the major ex--poit crops of cotton and
groundnut and the import policy for fertilizers. Irrigation 
plays a major role in expansion of fertilizer use, especially 
in Sudan where policies towards these crops and fertilizer 
imports are supportive. Droughts seem to have a major 
effect in Senegal and Sudian, but no, in M ali. Diversifica-tionof he rop ma brng oreaseforfertlizr uetion of the crop base for fertilizer use may bring more 
stability in fertilizer use and thus improve the prospectsfor growth in consumption. 

150r[ 
140

[ 

100 


_ 


0seems 

il 63 -IL _1 4 . 1 11 1 n 1" 81vvan 

Figure3. Fertilizer Consumption-Sudano-Sahel
Region. 
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West Africa 
The Humid and Subhumid West Africa Region con

sists of Benin, Cte d'Ivoire, Ghana, Guinea, Guinea-
Bissau, Liberia, Nigeria, Sierra Leone, and Togo. It has 
about 30% share in the sub-Saharan fertilizer consump
tion, This is one region in Africa that showed sustained 
rapid growth in fertilizer consumption at a rate of 15.6% 
per year during the 1%1-84 period (Figure 4). 
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Figure 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 a m o n t oo e r of the on s, the earlytion had grown to over 300 thousand tonnes by the early 

1980s and was the highest of all regions by 1984.A rc sas h nyrgo h ts o e naclrto West 
Africa is also the only region that showed an acceleration
in the growth raic in the 1970s from 15.2% in the 1960s to17.1% in the 1970s. But the rate fell to 7.4% in the early
1980s. This may be a result of the debt crisis, given that 
the top two countries in this region, Nigeria and C6tc 
th e are countied by the rg ion, n er yndd'Ivoire, are classified by the International Monetary Funda evl netdcutisada ota hywr

hevly indet ontris andflsuphttey wrehighly dependent on imports for fertilizer supplies during
the period covered here. 

Fertilizer consumption in this region is dominated by 
Nigeria, Cdte d'Ivoire, 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 promotion of fertilizer use; 
the world price prospects for major export crops (cocoa 
and coffee, particularly for C6te d'lvoire and Ghana), and 
the government policies towards these export crops. It 

that the narrower the crop base of fertilizer use 
'Ghana/C6te d'Ivoire versus Nigeria), the greater the 
variability and the lower the prospect of sustained growth 
in consumption. 

Central Africa 

The Humid Central Africa Region consists ofCameroon, Central African Republic, Congo, Equatorial 



Guinea, Gabon, and Zaire. This region has the lowest 
total fertilizer consumption of the jive 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 except 
for an increase in 1976-77, giving an average rate of only 
4% (Figure 5). Consumption accelerated again to 9% in 
the early 1980s, making this the only region to show an
acceleration in the 1980s. 
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Figure 5. Fertilizer Consumption - Central Africa. 

The consumption increased from an average of 18,000 
tonnes in the 1960s to 55,000 tonnes in the early 1980s. All 
countries in this region are highly import dependent. 

The fertilizer consumption in the region is dominated 
by Cameroon, Zaire, and Gabon. A detailed study of these 
countries reveals that in the Central Region earnings from 
petroleum and mineral wealth seem to have played a 
major role in fostering growth in fertilizer use, coupled 
with P.ntce to be less dependent on food imports. Where 
export crops are important, as in Cameroon, earnings 
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 share of 16% in 
sub-Saharan fertilizer consumption (1980-84). 

The 1960s saw a fairly rapid growth at a significant rate 
of 10.3% per year. 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 
subsequently shows large fluctuations (Figure 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 
Ethiopia, and Mauritius. A detailed study of these 

countries reveals that fluctuations and growth in the East
ern Region are associated with a variety of factors: the 
spread of hybrid maize, increase in coffee area, and fer
tilizer imports and policies towards all of them-as in 
Kenya. Such policies are associated with stability of use on 
state farms in Ethiopia and on sugarcane farms in 
Mauritius. 

Southern Africa 
The Subhumid and Semiarid Soutbrn Africa Region 

consists of Angola, Botswana, Malawi, Mozambique, 
Swaziland, Tanzania, Zambia, and Zimbabwe. The region
has a 36% share 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 region 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% (Figure 7). But during most of the 
1970s, there was irtually no growth in censumption, 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 decline up to 1984. Among all sub-Saharan 
regions, this one has a relatively more even distribution of 
fertilizer consumption. Southern Africa is not highly de
pendent on imports. 

The consumption in this region is dominated by Zim
babwe, Zambia, and Malawi. A detailed study of these 
countries shows that in the Southern Region maize 
(probably through introduction of hybrid maize) and the 
export crop of tobacco appear to have played a major role 
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in fertilizer consumption. At least the initial momentum of 
growth in consumption appears to have come through 
larger commercial farms. Subsequentiy this seemns to have 
reached the smallholders. 
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Figure 7. Fertilizer Consumption-Southern Africa. 

Growth has stalled in the region mainly because of 
political disturbances and transportation difficulties in 
Zimbabwe, deteriorating terms of trade leading to debt 
crisis in most countries, and periodic droughts. 

From this brief review of regional trends, again it 
appears that growth in fertilizer consumption has been a 
complicated process influenced by a variety of forces. 
Major forces have been oil revenues when used at least in 
part towards agricultural development, terms of trade for 
export crops and other exports, oil/fertilizer import 
prices, expansion of the crop base of fertilizer use, espe-
cially into food crops, spread of hybrid maize, existence 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 seem to have 
exerted a strong influence, 

Emerging Conclusions 

1. 	Analysis in this study indicates that the FAO data on 
fertilizer consumption, with all their limitatios, are 
quite dependable for deciphering the major features of 
sub-Saharan fertilizer consumption. Thus, for instance, 
the time series of consumption has a large amount of 
variation, most of which can be traced to important 
events in the political, economic, or agricultural his-
tories of the countries. The dependability of the data 
may be due 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 sophisti-

cated econometric wo :k on marginal year-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 agroecological regions, although at 

rates and with varying degrees of steadiness. 
This has reduced the skewness in levels of consump
tion among different regions and also among 

Notwithstanding this, it is cear 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 appears that this would not have sufficed 
without government effort to enhance agricultural 
development, which broadened the cropwise base of 

use. 

3. 	 Countries that depended heavily on export and non
food crops seem 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 the world prices of these agricultural 
exports (and also the long-term downward trend) has 
caused 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). 

4. 	 It is in the countries where fertilizer use is heavily con
centrated on export and non-food crops that the 
government output pricing policies seem to have 
played the greatest havoc with respect to growth in fer
tilizer consumption. These po!icies aie usuaily tied to 
the world market conditions and the need to generate 
both foreign exchange earnings and government 
revenue. From the viewpoint of growth in fertilizer 
consumption, concerted efforts are needed to broaden 
the base of fertilizer use. 

5. 	Countries that have the highest average fertilizer use 
levels (Zimbabwe and Kenya-ignoring the sugarcane 
economies of Mauritius and Swaziland) and the most 
impressive growth performance (Nigeria) seem to have 
succeeded because of their efforts to push use on food 
crops, which accounts for high proportions of the 
cropland. 

6. 	 Maize appears to have considerable potential for in
creasing fertilizer use in sub-Saharan 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 
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in many countries. This could be due to deficiencies in 
both the agricultural research 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 
research is necessary to determine which of the two is 
the more severe constraint. 

7. 	 Government commitment to agriculture seems vital 
for enhancing fertilizer use. In specific terms, greater 
attention must be given to agricultural research 
(particularly on food crops) and the development of 
the piiysical and institutional infrastructures. The 
former would accelerate the growth of conversion of 
the potential into farmers' effective demand for fer-
tilizer by improving the profitability, and the latter is 
needed to c:hannel supplies to satisfy this demand. 
Growth in actual consumption cannot occur unless 
both these processes are operating vigorously, 

8. 	 Debt burden seems to have been a major factor in 
slowing the growth of fertilizer consumption in the 
early 1980s. Whereas resolution of the debt problem is 

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 bill. 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. 

9. 	 Finally, it is clear that despite low levels of fertilizer 
use the sub-Saharan fertilizer scene has not been stag
nant or unchanging. It offers ample opportunities to 
ask pertinent questions and thus to understand what is 
required for accelerated 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 meaningfully identified by asking this pertinent 
question. But to answer this qucstion, it is imperative 
to first gather adequate information on the fertilizer 
scene itself. Without this information, one could be 
producing "precise" answers to questions that have 
little bearing on the sub-Saharan fertilizer scene. 
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Appendix: Data Notes and Data Sources 

1. 	 Regional Classification: Based on Atlas of African 
Agriculture, FAO (1986). 

2. 	 Fertilizer Consumption, Production and Import 
Data: FAO Fertilizer Tapes and Fertilizer Year-
books, FAO, various issues. 

FAO 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 general if 
calendar year 1980 data are received, they are 
reported undci 1980/81, e.g., for China. This paper 
refers to 1980/81 as 1980, and follows the same con-
vention for all the years. 

3. 	 Arable and Permanent Cropped Land Area, Average 
1979-81: Production Yearbook, FAO (1985). 

4. 	 Anglophone/Francophone Countries: An Atlas of 
African Affairs, Griffiths (1985). 

5. 	 Population Data, 1980: Atlas of African Agriculture, 
FAO (1986). 

6. 	 GNP Per Capita, 1982: Atlas of African Agriculture, 
FAO (1986). 

7. 	 GNP Per Capita Growth Rate 1960-82: Towards Sus-
tained Development in Sub-Saharan Africa, World 
Bank (1983). 

8. 	 Percent GDP from Agriculture 1979: Accelerated 
Development in Sub-Saharan Africa, World Bank 
(1983). 

9. 	 Major Food Crops Production 1979-81 Avg (in terms 
of cereal equivalents): Supply and Utilization Tapes, 
FAO (1987). 

10. 	 Harvested Area Under Different Crops, 1979-81 
Avg: Production Yearbook, FAO (1985). 

11. 	 Total Harvested Area, Area Under Foodcrops, Area 
under Export and Non-Food Crops, 1979-81 Avg: 
Atlas of African Agricultu-e, FAO (1986). 

12. 	 Cereal Yield, 1979-81 Avg: Africa-Statistical 
Basebook for Food and Agriculture, FAO (1986). 

13. 	 Government Expenditure or Agriculture, 1982-83: 
Atlas of African Agriculture, F/ (1986). 

14. 	 Agriculture Research Scientists and Personnel, 
1982-83: Atlas of African Agriculture, FAO (1986). 

15. 	 Foreign Concessional Assistance to Agriculture, 
1980: Atlas of African Agriculture, FAO (1986). 

16. 	 Irrigated Area (% of Arabic and Permanent 
Cropped Lnd), 1982: Atlas of African Agriculture, 
FAO (1986). 

17. 	 Mechanized Area (% of Arable and Permanent 
Cropped Land) 1982: Atlas of African Agriculture, 
FAO (1986). 

18. 	 Length of Road Network, 1981: World Road Statis
tics 1979-83, International Road Federation (1984). 

19. 	 Food Imports as Percentage of Total Imports, 1979
81: Atlas of African Agriculture, FAO (1986). 

20. 	 Agricultural Exports as Percentage of Total Exports, 
1983: Atlas of African Agriculture, FAO (1986). 

21. 	 Debt as Percentage of Export Earning, 1983-84: At
las of African Agriculture, FAO (1986). 

22. 	 Debt Per hectare, 1983: Atlas of African Agriculture, 
FAO (1986). 

23. 	 Identification of Countries with Fertilizer Raw 
Materials and with Fertilizer Production: Mudahar 
(1980). 

24. 	 Identification of Countries with Fertilizer Subsidies: 
Mclntire (1985). 
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Une Analyse de I'Approvisionnement en Engrais 

en Afrique Sub-Saharienne 

Balu L. Bumb 

Resume 

L'utilisation des engrais en Afrique sub-saharienne est 
limit6e. Elle varie dnorm6ment d'ann6e en annde et de 
pays en pays. Bicn que divers facteurs 6conomiques, tech-
niques, 6cologiques, institutionnels, et politiques con-
courent Acette situation, cet expo.r6 se loase sur les ten-
dances qui r6gissent la production et l'importation 
d'cngrais pour d6terminer si los fluctuations observ6es 
daris ]a consommation de cet intrant sont li6es A 
l'instabilit6 des sources d'approvisionncment. 

Entre 1962 et 1986, I'utilisation des engrais a connu 
une rapide augmentation, mais la production n'a pas suivi. 
Par cons6quent, le foss6 entre I'offre et ]a demande s'est 
61argi au cours de cette p6riode , entrainant un accroisse-
meat des importations qui sont pass6es de 146 000 tonnes 
d'616ments nutritifs en 1962, A1114 000 tonnes en 1986, et 
fournissent plus de 90 pour cent des engrais utilis6s en 
1986. Sclon los pr6visions, cot 6cart s'accentucra dans Ics 
ann6es quatre-vingt-dix, puisque l'augmentation de la 

production attendue reste faible. 

La ddpendance t.cessive de rAfrique sub-saharienne 
vis-A-vis des importations introduit trois sortes 
d'incertitudes qui freinent Papprovisionncment en engrais: 
la premiere r6sulte des fluctuations des prix mondiaux des 
engrais; la seconde conccrne les fluctuations dans les al
locations de devises; et la troisi~me est li6e A 'instabilit6 
politique et Aia faiblesse de l'engagement de i'Etat. 

De plus, les importations sont tr6s coteuses Acause de 
l'6troitesse des march6s int6rieurs. En effet, l'inefficacit6 
des hifrastructures physiques et institutionnelles et la posi
tion enclav~e de certains pays relvent encore davantage 
les cots d'importation. Par cons6quent, une am6lioration 
de ces infrastructures et du systme d'approvisionnement 
et ua d6veloppemcnt de la production locale dans des 
r6giovs viables, contribucraient A promouvoir et A 
stabilisLr l'utilisation des engrais. 
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Fertilizer Supply in Sub-Saharan Africa -An Analysis 

Balu L. Bumb 
40"
 

Introduction 
30-


Fertilizer use in sub-Saharan Africa (SSA) is low and 
variaIb. it s low because per hectare fertilizer use is only 20
about 9.0 kg compared with 58.3 kg in the developing 
countries and 121.3 kg in the developed countries; it is 10
variable because cross-section (intercountry) and time- 0
series fluctuations are large. For example, fertilizer use 0 
fluctuated between -10.8% and 34.3% during the 1980s 0 
and between -6.1% and 18.4% during the 1970s (see 
Figure 1 and Table 1). Likewise, per hectare fertilizer use 
varied between 1.0 kg in Zaire and 56.5 kg in Zimbabwe in
t1984-85. -0 

1962 1965 1969 1972 1975 19'78 1982 19'85 1988
Several economic, political, technical, and institutional 

factors could be responsible for the low levels and vari- Figure 1. Sub-Saharan Africa: Total NPK Consumption
able nature ol fertilizer use in sub-Saharan Africa, and Annual Percentage Change 1962-87. 

Table 1. Sub-Saharan Africa: Fertilizer Consumption (tonnes)' 

Nitrogen Change Phosphate 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 34.455 182,035 20.009
1965 117,293 32.303 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 15.255 277,574 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 22.742 127,059 10.547 104,967 18.008 505,193 18.468 
1973 281,113 2.C09 142,969 12.522 117,415 11.859 541,497 7.186 
1974 296,966 5.639 165,054 15.447 122,220 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 22.517 716,633 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 quantities except prices in this paper are nutrient metric tons, unless indicated otherwise. 
Source: FAO Fertilizer Yearbooks. 
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therefore further research is required to identify the 
proper role of these factors. Howecr, this paper focuses 
on the trends in fertilizer production and imports to see 
whether the fluctuations in fertilizer use originated from 
the fluctuations in supply sources. This ipproach is used 
for two reasons. First, fertilizer imports account for more 
than 90% of fertilizer use in sub-Saharan Africa; second, a 
statistical analysis of the FAO data on fertilizer consump-
tion and imports revealed that during the 1980-87 perio 
the reported fertilizer consumption was identical to 
fertilizer imports for 24 to 28 of (he 40 countries in sub-
Saharan Africa (Table 2). Hence, for many countries thefluctuations in fertilizer use could be reflections of the fluctuations in fertilizer imports. 

Table 2. 	Total NPK' Consumption Versus Imports in 
Sub-Saharan Africa 

(1) (2) (3)
Consumption Consumption Consumption

Year < Imports = Imports > Imports(Number of Countries Out ofTotal 40 SSA Countries) 

1980 5 26 9 
1981 8 24 8 
1982 3 24 13
1983 4 27 	 9 
1984 5 26 9 
1985 9 24 7 
1987 2 2There 

their impact on fertilizer use. Overall, because of the small 
production base, fertilizer supily in sub-Saharan Africa is 
largely dependent on fertilizer imports. For example, in 
1985-86, imports accounted for more than 90% of fer
tilizer use in sub-Saharan Africa, and 30 of the 40 
countries relied exclusively on fertilizer imports. Such a 
heavy 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 nutrieitwise fer

tlzrpouto nsbShrnArc.I scerfo 
the table that total fertilizer production has shown verylittle growth during the 1980s. It increased from 178,000 
tonnes in 1980 to 203,000 tonnes in 1982 and to 212,000 
tonnes in 1986,' with year-to-year fluctuation, in between, 
and averaged around 192,000 tonnes of nutrients. Against 

the fluctuating level of production in the 1980s, the total 
fertilizer productir', increased from 137,000 tonnes in 
1970 to 471,000 tonnes in 1975, and then dropped to240,000 tonnes in 1979. The main reason for this rapid rise 
and fall in production in the 1970s was the opening of a 

potash mine in Congo in 1970 and its closure due to flood
ing in 1978. Consequently, the fluctuations in tota! fer
tilizer production after 1973 are ascribable to fluctuationsin nitrogen and phosphate production. 

During the 1970s, nitrogen production increased nearly 
fourfold, fron" 25,000 tonnes in 1970 to 99,000 in 1980. 

was another 10%-12% growth in nitrogen production during the 19P0s. Nitrogen 	 production fluctuated 
. Tbetween 96,000 and 115,000 tonnes between 1980 andSource: 	 Derived from FAO data. 

In addition to analyzirg the trends in production and 
imports, the paper also aaalvzes 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 sections. 
The next section deals with the trends in fertilizer supplies 
through production and imports; it also discusses the 
supply/demand balances to the year 2000. The following
section analyzes the pricing environment; it covers import
and distribution costs of fertilizer products as well as 

and ostistibutonof ertlize prducs aswel as 
farm-level crop and fertilizer prices. The last section sum
marizes the main findings of the paper and identifies 
issues for further research. 

Fertilizer Supply in Sub-Saharan Africa 

Trends in fertilizer production and imports are 
analyzed to identify fluctuations in fertit.,zer supply and 

1988. The changes in capacity utilization seem to haveproduced these fluctations because there was little growth 

in the installed capacity. 
Like nitrogen production, 

increased rapidly during the 
in d rapidl dng thearot nd 85,000 tonn 's between 
the observed 

phosphate production also 
1970s but then fluctuated 
190 but then fluted1980 and 1985. Whether 

20% increase in production in 1986 over 
1985 is due to improved capacity utilization or due to anincrease 	 in installed capacity is not clear, for Senegal's
ne phoshorilacd capacity of 230,000 

tonnes was commissioned in 1984-85. However, the levels 
of phosphate production in 1986 and 1987 were not significantly different from those in 1974 and 1975. Thus,
after the mid- 1970s, sub-Saharan Africa did not see any 

increase 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 (Figure 2). 
1. All the years referred to or used in this paper are split 
years and are usually iiidicat.,d b' the latter half of the 
split year; for example, 1986 refers to 1985-86. 
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Table 3. Sub-Saharan Africa: Fertilizer Production (tonnes) 

Niti ogen 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,iOO 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 1.358 285,060 7.392 471,205 5.472 
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 11.926199,117
1982 112,790 -1.594 90,150 6.686 0 202,940 1.920 
183 113,305 0.457 65,948 -26.846 0 179,253 -11.672 
1984 103,598 -8.567 85,006 28.899 0 5.217.188,604
1-985 96,921 -6.445 81,800 -3.771 0 178,721 -5.240 
1986 112,154 15.717 100,500 22.861 0 212,654 18.987 
1987 96,100 -14.314 101,800 1.294 0 197,900 -6.938 

Source: FAO Fertilizer Yearbooks. 

250. countries. Thirty of the forty countries do not produce any 
fertilizers. Of the ten countries that were producing fer

2 ,- tilizers in the mid-1980s, two countries, namely, Zim
babwe and Senegal, accounted for about 80% of the total 

150" fertilizer production. Another 10% was contributed by 
Tanzania and Mauritius (Table 4). Thus, about 90% of the 

t 10o- total fertilizer production was concentrated in these four 
countries: one each in west and south Africa, and two in 
east Africa.2 

50-

Although Nigeria's contribution to the total fertilizer0- production in sub-Saharan Africa was small (2.5%) in the 
mid-1980s, large-scale ammonia and urea plants were 

.50 commissioned in 1987, and thus the country's share in 
1962 1965 1969 1972 1975 1978 1982 1985 1988 total production will increase significantly by 1989-90 and 

Figure 2. Sub-Saf.aran Africa: Total NPK Production thereafter. 
Annual Percent Change 1962-87. The Widening Gap Between 

Consumption and Production 
Regional Concentration of Production Because there was very little growth in indigenous 

Not only was growth in fertilizer production slight in production, the gap between consumption and production 
sub-Saharan Africa, it was also concentrated in only a few 2. Reference here is only to sub-Saharan Africa. 
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Table 4. 	 Countrywise Fertilizer Production in 

Sub-Saharan Africa: N, PzOs, and Total NP 


Average 
Country 1983/84 1984/85 1985/86 1984/86 Share 

------------- (tonnes) ------------- (%) 
Nitrogen 
C6tc d'Ivoire 3,900 1,000 2,600 2,500.00 2.40 
Mauritius 9,037 7,796 9,208 8,680.33 8.33 
Mozambique 500 0 0 166.67 0.16 
Senegal 3,500 10,000 12,000 8,500.00 8.16 
Somalia 0 2,000 9,200 3,733.33 3.58 
Swiziland 5,000 0 0 1,666.67 1.60 
Tanzania 4,966 2,500 7,000 4,822.00 4.63 
Zambia 5,695 5,025 2,446 4,388.67 4.21 
7imbabwe 71,)00 68,600 69,700 69,766.67 66.94 

N Total 103,598 96,921 112,154 104,224-33 100.00 

Phosphate 
C6tc d'lvoire 2,000 3,100 2,6 0 2,566.67 2.88 
Mozambique 200 0 0 66.67 0.07 
Nigeria 4,200 5,000 5,000 4,733.33 5.31 
Senegal 30,000 30,000 37,500 32,500.00 36.48 
Tanzania 4,106 4,000 7,100 5,068.67 5.69 
Zibabwe 44,500 39,700 48,300 44,166.67 4957 

P205 Total 85,006 81,800 100,500 89,102.00 100.00 
N + P2O5 
C6td'voire 5,900 4,100 5,200 5,066.67 2... 

Mauritius 9,037 7,796 
 9,208 8,680.33 4.49 
Martiu 97 06 9,0 233 0.12 

Nigeria 4,200 5,000 5,000 4,733.33 2.45 
Senegal 33,500 40,000 49,500 41,000.00 21.21 
Somlia 0 2,000 9,200 3,733.33 1.93 
Swaziland 	 0 0 1,666.67 0.86Swaiad 5,0005,000 600 100 1,66.67 0.86 
Zambia 9,072 6,05 1,4,10 9,88.67 5.27 
Zaba 115,650 58,30 2,4 4,38.6 2.2 
Zimbabwe 115,500 108,300 118,000 113,933.33 58.93 

NP Total 188,604 178,721 212,654 13,326.33 100.00 

Source: FAO Fertilizer Yearbooks. 

widened over time (Figure 3) and made sub-Saharan 
Africa increasingly dependent on fertilizer imports. In 
absolute terms, this gap widened from 139,000 nutrient 
tonnes in 1970 to 1,014,000 nutrient tonnes in 1986. Thus, 
in 1986, about 94% of the total fertilizer requirements 
were met by imports. The consequences of this widening 
gap betwen 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 expected to remain so, and it 
could become even larger in the future unless decisions 
are made and implemented to promote economically 

viable and socially desirable production facilities in sub-
Saharan Africa. 
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Figure 3. 	 Sub-Saharan Africa: Gap Between Total 
Fertilizer Consumption and Production. 

Supply/dcmand balances for nitrogen, phosphate,
potash, and total nutrients in sub-Saharan Africa are indi
cated in Table 5 and Figure 4. Two sets of demand projections are used: one set 	 from the FAO/UNIDO/World
Bank Working Group (WG) and the other from FAO. 
Because no separate demand forecasts are prepared by 
the Working Group for sub-Saharan Africa, its projected 
nutrientwise growth rates for the developing market 
economies of Africa are used to derive nutrientwise 
demand forecasts for sub-Saharan Africa. Furthermore, 

because the Working Group's forecasts are available only
for the period 1986-92, the demand forecasts for the 
1993-2000 period are derived by using the projected 
growth rates for the 1986-92 period. FAO's demand 
forecasts are available for the 1984-2000 period, but these 
are not available nutrientwise. 

The major difference between the Working Group's 
demand forecasts and FAO's forecasts is that the former 
refer to effective demand, whereas the latter are norma
tive fertilizer requireme~nts to achieve a reasonable degree 
of food security. 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 projections imply an annual growth of 
3.6%. Thus, according to these estimates, fertilizer use in 
sub-Saharan Africa could grow from 1.2 million nutrient 
tonnes in 1985-86 to anywhere between 2.1 (WG) and 2.9 
(FAO) million tonnes in the year 2000. Of the 2.1 million 
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1985-2000 

tonnes of total fertilizer demand projected by the Working
Group, 1.1 million tonnes is for nitrogen, 0.6 million 
tonnes for phosphate, and 0.4 million tonnes for potash. 

1985-20200,
Table 5. 	 Sub-Saharan Africa: Supply/Demand Balances, 

1985/86 
(Actual) 1990 1995 2000 
--------- ('000 tonnes)-

A. Demand Projections 
A.I 	 Working Group 

N 645 743 887 1,058 
P205 356 418 511 625 
K20 211 255 322 407 

Total 1,212 1,416 1,720 2,090 

A.2 FAO 

Total 1,212 1,540 2,100 2,860 

B. Supply Potential: Working Group Projections 
N 100 420 420 420 
P205 266 285 285 285 

Total 366 705 705 
Tota 	

705 

C. GAP (Demand-Supply) 
C.1 	 Based on the Working Group Demand Projections 

N 545 323 467 638 
P205 90 133 226 340 
K20 211 255 322 407 

Total 846 711 1,015 1,385 

C.2 	 Based on the FAO Demand Projections 

Total 846 835 1,395 2,155 

Source: 	The FAO/UNIDO/World Bank Working Group, 
Annual Meeting. 1986; and FAO: Agriculture: 
Toward 2000 (1987). 

Compared with 3.6% to 6.4% projected annual growth
in demand, the projections of supply potential prepared by 
the Working Group indicate that there will be little growth 
in supply potential after 1990 although supply potential is 
expected to double between 1986 and 1990, mostly
because of Nigeria's recently commissioned ammonia-
urea 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 increase from 0.7-0.8 million tonnes of nutrients in 
1990 to 1.4-2.2 million tonnes of nutrients in 2000. 
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Figure 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 capacities is an area which requires fur
ther research. Furthermore, the concentration of most of 
the existing capacity in West Africa (Nigeria and Senegal)
raises another question: What optimum solutions can be 
devised 	to disperse further capacity in different regions of 
sub-Saharan Africa to use domestic resources and avail
able technologies in an economically viable manner? 

Imports 
The concentration of fertilizer production in a few 

countries, along with the very small production base, 
makes sub-Saharan Africa's fertilizer use highly depend
ent on imports. In 1985/86, more than 90% of the chemi
cal fertilizers used were imported. The range of import
dependence varied from 27% in Zimbabwe to 100% in 
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Table 6. Ratio of Fertilizer Imports to Consumption in 
Sub-Saharan Africa, 1984-86 Average 

Average Average 
Country Consumption Imports Ratio 

------ (tonnes) ------ (%) 

1 
2 

Aenl 
Bo n a 

1,97
8,067 

12,31
8,067 

10.780 
100.000 

3 BotsinaFo 1,10 1,03 100.02 
5 Burundi 2,292 2,359 102.923 
6 Cameroon 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 3,067 3,067 100.000 

10 C6te d'lvoire 40,233 57,831 143.740 
11 Ethiopia 49,029 58,351 119.012 
12 Gabon 2,600 2,oOO 100.000 
13 Gambia 2,800 3,333 119.036 
14 Ghana 14,100 14,267 101.184 
15 Guinea Bissau 167 167 100.000 
16 Guinea 183 183 100.000 
17 Kenya 88,481 88,481 100.000 
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 Mauritius 27,398 21,529 78.57925 Mozambiqu 7,464 9,482 127.036 
26 Nobig 2,52 127.00026 Niger 2,502 2,5022,502 100.000 
27 Nigeria 285,600 318,933 111.671 
28 Rwanda 1,233 1,233 100.000 
29 Senegal 21,800 17,333 79.509 
30 Seychelles 133 133 100.000 
31 Sierra Lec3e 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 1(.6.073 
37 Uganda 233 233 100.000)
38 Zaire 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 FAO data. 

Kenya, Malawi, Cameroon, Bu.kina Faso, and several 
others (Table 6). 

Unlike fcr'ilizer 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 1,146,00 tonnes in 1986-at a 
compound rate of 8.0% per annum. Fertilizer imports of 
individual nutrients also increased uniformly: nitrogen 
imports by 7.8%, phosphate by 8.9%, and potash by 7.6%. 
Despite 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 the 1980s (Figure 5 and Table 7). 
Likewise, the imports of individual nutrients show wider 
fluctuations; nitrogen imports decreased in 1974, 1978, 
1983, 1984, and 1987; phosphate 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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Figure 5. Sub-Saharan Africa: Total NPK Imports 
Annual Percent Change 1962-87. 

What are the factors responsible for such fluctuations 
in fertilizer imports in sub-Saharan Africa? Are these flue
tuations caused by the changes in world prices, by foreign 
exchange shortages, by poor marketing systems, 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 research is needed. However, the general slowdown 
in imports in the early 1980s compared with thL.1970s 
would suggest that the foreign exchange shortages and thedebt crises must have played a more important role in this 
deceleration than the world fertilizer prices because fer
tilizer prices were generally lower in the 1980s than in the 
1970s (Table 8). Furthermore, many countries were able 

to use chemical fertilizers in the mid-1980s simply because 
these were made available through aid.' 

To the extent that fertilizer imports are constrained by 
foreign exchange shortages, fertilizer and other kinds of 

3. See FAO Current World Fertilizer Situation and Out
look, 1983/84-1989/90 (1985) for details. 
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aid can play an important role in relieving this constraint 
in the short run. However, the long-run solution may be 
either in improving the production base or in increasing 
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Figure 6. 	 Sub-Saharan Africa: Nitrogen, Phosphate, and 
Potash Imports: Annual Percent Change 
1962-86. 

Table 7. Sub-Saharan Africa: Fertilizer Imports (tonnes) 

foreign exchange availability or both. More research in 
this area 	is needed to clearly identify the sources of fluc
tuations on a country-by-country basis. Whatever the 
source or the cause of these fluctuations in fertilizer 
imports, it is clear that these fluctuations in imports are 
partly responsible for the fluctuations in fertilizer use we 
have observed earlier, assuming that all stocks are 
-depletedperiodically. 

Consequences of Import Dependence 
Africa's heavy dependence on imported 

introduces two uncertainties in fertilizer supply. 
The first uncertainty results from the volatility of world 
fertilizer prices (Figure 7). The coefficient of variation' of 
world fertilizer (urea) prices between 1970 and 1986 was77.5%, indicating wide fluctuations in world fertilizer 
prices. The second uncertainty results from the annual 
allocations of foreign exchange to import fertilizers at the 
country 	 level. There are two componentsuncertainty: ok-e 	 to thisresults from changes in the foreign 

4. Coefficient of variation is a percentage ratio of stan
dard deviation to arithmetic average. 

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 32.873 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 8.1231967 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 6.2.32 608,494 5.772
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 22.407 183,174 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 25.912
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 -3.711 848,199 -3.616
1984 413,517 -7.611 273,188 26.386 195,294 5.873 881,999 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" Ureab TSPC DAP' Potash' 
1985 1985 1985 1985 1985
 

Current Constantt Current Constantf Current Constant' Current Constantf Current Constant f 

--------------------------------- (US $/tonne) ---------------------------------

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 37.6 72.3 236.3 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 93.9 
1966 13.0 39.9 89.3 273.9 27.5 84.4 
1967 12.0 36.5 79.3 241.0 47.0 142.9 68.5 208.2 25.5 77.5 
1968 11.5 35.2 65.5 200.3 38.0 116.2 65.5 200.3 24.0 73.4 
1969 11.3 32.9 56.0 163.3 39.0 113.7 58.0 169.1 22.0 64.1 
1970 11.0 30.1 48.3 132.3 42.5 116.4 54.0 147.9 31.5 86.3 
1971 11.3 29.4 46.0 119.5 43.3 112.5 61.8 160.5 32.5 84.4 
1972 11.5 27.4 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 42.5 87.4 
1974 54.5 92.1 315.8 533.4 303.6 512.8 332.6 561.8 60.5 102.2 

1975 67.0 101.8 198.0 300.9 202.5 307.8 243.0 369.3 81.3 123.6 
1976 36.0 54.0 112.0 167.9 90.9 136.3 120.0 179.9 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 34.4 144.8 171.8 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 44.6 222.1 212.1 180.3 172.2 222.2 212.2 115.7 110.5 
1981 49.5 47.1 216.0 205.3 161.3 153.3 195.0 185.4 112.4 106.8 
1982 42.4 40.8 158.8 153.C' 138.4 133.3 182.8 176.1 81.6 78.6 
1983 36.9 36.5 135.4 134.1 134.7 133.4 183.5 181.7 75.3 74.6 
1984 38.3 38.6 171.3 172.5 131.3 132.2 189.1 190.4 83.7 84.3 
1985 33.9 33.9 136.3 136.3 121.4 121.4 169.0 169.0 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.o.b. Florida. 
e. Bulk, f.o.b. Vancouver. 
f. Deflated by manufacturing unit value (MUV) index. 

Sources: British Sulphur Corporation and World Bank (Economic Analysis and Projections Department). 

exchange earnings and the other from the governmental reduced its fertilizer imports significantly in 1983. Further 
commitment to import fertilizers. Because many African growth in fertilizer imports was facilitated by an IBRD 
countries depend on commodity exports for foreign loan from the World Bank. Besides, the governmental 
exchange earnings, they experience wide fluctuations in commitment could also vary with the change, not uncom
their export earnings resulting from commodity booms mon in sub-Saharan Africa, in administrators and 
and busts. Even those countries that depended on oil policymakers. These two uncertainties result in either 
exports were not immune to such fluctuations. Conse- exce:vt, imports and surpluses and the associated storage 
quently, whenever there is a foreign exchange crisis, fertil- costs and wastes or acute shortages resulting in high prices 
izer imports are cut drastically. For example, Nigeria and low crop output. 
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Figure 7. Global Fertilizer Prices, 1960-87. 

Small Size of Market 
In addition to the uncertainties mentioned above, sub-

Saharan 	Africa's dependence on imports poses another 
problem. 	Because of its low level of demand and because 
of the division of that low demand among many countries, 
the quantity imported by each country is very small. For 
example, 	during the 1984-86 period, 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 countries accounted for about 
two-thirds of the total imports (Table 9). 

The small size of the fertilizer market at the country 
level deprives these countries of the benefits of economies 
of scale that large countries have in importing large quan-
tities. This results in a relatively higher price for African 

Table 9. 	Size Distribution of Fertilizer Imports in 
Sub-Saharan Africa, 1984-86 

Number of Share in 
Size Countries Total Import 

('000 nutrient tonnes) (%) 

Less than 5 	 17 35-10 	 6 510-20 5 	 7 
20-50 6 	 19 
20-150 
 6 	 1950-100 	 5tion 
100-+ 	 1 3 

Total 40 	 100 

Source: 	 Derived from data available in FAO Fertilizer 
Yearbooks. 

countries and farmers. This increase in price could be 
anywhere between 20% and 50%. Data in Table 10 indi
cate that the c.i.f. prices for urea 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 urea from the port to the Zambian border 

$75/tonne. Thus, compared with the world price
(f.o.b. western Europe) of $136/tonne in 1985, Zambia's 
border price for urea was $330/tonne or 143% higher. 

Table 10. Import Costs: c.l.f. Prices, 1985/86 

1985
Countries Product c.i.f. Cost 

Africa (U.S. $) 
Tanzania Urea 240 
Zambia Urea 255a 
Sudan Urea 138 
Ghana AS 103 
Burkina Faso 15-20-15 318b 
Rwanda 17-17-17 252c 
Madagascar 16-16-16 219 

Malaysia 
Philippines Urea 178 
SrilLanka Urea 115 
Thailand 	 Urea 170 

U 
World Urea 136d 

a. c.i.f. Dar es Salaam.
 
b. Ex-factory Abidjan, Cote d'lvoire.
 
c. c.i.f. Mombassa.
 
d. f.o.b. northwest Europe.
 
Source: FAO/FIAC: "Fertilizer Marketing Costs and
 

Margins in Developing Countries, 1985-86," 
(1987). 

Hence, further research is needed to determine ways
in which the countries of sub-Saharan Africa can reduce 
their costs of imported materials and their dependence on 
imports. 

Pricing Environment 

In this section, we analyze the marketing and distribucosts and the prices paid by farmers at the farm level.
The marketing and distribution costs are analyzed to 

assess the availability of institutional and infrastructural 
facilities and the influence of these facilities on marketing 
and distribution costs; the price analysis is geared to 
analyze the profitability of fertilizer use at the farm level. 
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Table 11. Import Costs to 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 c.i.f. 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 255a 75 330 by infrastructural and institutional arrangements will 
Rwanda 17-17-17 252b 173 425 generally have lower costs in distributing fertilizers. Data 
Burkina Faso 15-20-15 318c 27 345 col!ected by FAO on marketing and distribution costs are 

presented in Tables 12a and 12b. It is clear from these 
a. Dar es Salaam. 	 data that not only do the African countries have to pay 
b. Mombassa. 	 higher prices for their imported materials but they also 
c. 	Ex-factory, Abidjan, C6te d'Ivoire. have to incur higher transportation, marketing, and dis

tribution costs because of inadequate infrastructural
Source: 	 FAO/FIAC: "Fertilizer Marketing Costs and facilities. In Africa only 5 km of roads is available for 

Margins in Developing Countries, 1985-86" every 100 km 2 of area in comparison with 45 km/100 km2 

(1987). in Asia. 

Table 12a. Marketing Costs and Margins in Asia and the Pacific, 1985/86 
Republic China 

India Indonesia Malaysia Philippines Nepal of Korea Sri Lanka Thailand All 
Urea Urea Ure..a TSP Urea Urea Urea 14-14-14 Urea 20-20-0 Urea 21-17-17 Urea MOP Urea 20-20.20 Feililizcs 

Public Private Public Public Public Private Private Private Public Public Public Public Public Public Private Private Public 
............... ..................................... (US $ tonne) ........................................... ... ... .. 

Transport costs 22 19 33 25 5 10 7 7 12 12 6 6 7 7 9 
Storage costs 3 3 4 2 3 4 2 2 I 1 5 5 1 1 3 3 1 
Ilandling costs 2 2 6 3 9 9 2 2 3 3 1 1 8 4 
Physical losses 2 2 I 1 3 3 1b 1b 1 1 2 1 
Taxes and levies I I I I 11 5 4 4 
Interest costs 2 2 13 6 13 13 16 17 8 11 22 22 8 8 1 1 3 
Promotional expenses 4 
Other costs 14 14 1 2 2 7 7 5 5 17 5 
Importers/Wholesalers' margin - - 3 3 6 7 30 30 2 2 7 7 8 3 
Retail margin I1 I1 5 5 2 10 10 9 9 8 6 5 5 10 1 
Total Marketing Costs 56 53 65 46 37 46 72 73 Z7 28 52 50 45 39 60 28 18 

a. Included in Table 3.
 
b. Bank Commission for Letter of Credit.
 
Source: FAO/FIAC: 'Fertilizer Marketing Costs and Margins in Developing Countries, 19&5-86,"(1987).
 

Table 12b. Marketing Costs and Margins in Africa and Latin America, 1985 

Est and Sout hem Africa Northeast Africa Central Africa West Africa South America 
Madagascar Tanzania Zambia Zimbabwe Somalia Sudan Rwanda Zaire 13orkina Faso Gambia Ghana Argentina Nicaragua 

16-16-16 Urea Urea AN Urea Urea 17-17-17 d 15-20-I5 Urea AS Urea d 
Public Public Public Private Public Public Public Public Public Public Public Public Public 

.. ................................................... 
 (US $/lonne) ................................................... 
Transport costs 56 124 47 20 17 40 41 44 41 II 42 12 67 
Storage costs 5 2 8 6 8 59 17 6 4 3 
Ilandling costs 10 14 7 4 7 9 2 I 6 4 15 3 21 
Physical losses 6 2 4 2 14 5 19 22 7 3 1 4 
Taxes and levies 1 1 46 5 15 20 6 
Interest costs 9 37 5 2 79 6 18 6 18 
Promotional expenses I I 
Other costs 14 3 4 I I 3 1 12 2 

aImporers*/wholesalers' margin 10 39 13 II 56 36 6 10 40 14 10 7 
Retail margin 	 13 25 17 30 b 24 e . 30 9 41 
Total Marketing Co&tU 124 246 92 78 57 165 268 107 77 117 107 41 158 

a. All fertilizer in Somalia is distributed on an ad hoc basis by FAO and other projects which absorb somecosts.The %tacinqucted is nominal. 
b. Included in wholesale margin.
 
c. Frouably understates true costs, which are absorbed by the cotton marketing organization, SOFTrl'X.
 
d. Average of all imports.
 
e. Included under wholesale margin.
 
- - nil or negligible.
 
Source: FAO/FIAC: "Feriilizer 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 

Bluy I kg of N 
1ghrough Urea' 

Urea Maize Rice Wheat Maize Rice Wheat 
(US S/tonnc) -------Africa 

Burkina Faso 128 153 259 - 1.80 1.07 
Cameroon 98 177 440 - 1.20 0.48 
Kenya 231 116 158 164 4.33 3.18 3.06 
Madagascar 282 63 134 282 9.73 4.57 2.17 
Zambia 135 81 120 - 3.62 2.45 -
Zimbabwe 247 110 173 - 2.25 3.10 -

Average 186.5 

Asia 
Bangladesh 185 - 173 165 - 2.32 2.44 
Burma 42 96 61 224 0.95 1.50 0.41 
India 177 124 234 180 3.10 1.64 2.13 
Indonesia 95 99 154 - 299 1.34 -
Malaysia 164 - 278 - - 1.28 -
Pakistan 
Philippines 

152 
251 

139 
150 

161 
173 

186 
-

2.37 
3.64 

2.05 
3.15 

1.78 
-

Average 152.3 

Latin America 
Argentina 
Brazil 

189 
250 

72 
90 

157 
188 

81 
-

5.71 
6.04 

2.62 
2.89 

5.07 

Colombia 
Mexico 

248 
84 

320 
124 

335 
116 

249 
105 

2.81 
1.47 

2.94 
1.57 

2.17 
1.74 

Venezuela 40 187 158 - 0.46 055 -

Average 162.2 

Worldb 136 112 216 173 2.6 1.4 1.7 

a. 1kg N = 2.1739 kg urea. 
b. f.o.b. N.W. Europe. 

Source: IFDC Price Survey. 

The marketing and distribution costs were 240% 
higher in Tanzania than in the Philippines in 1985. 
Likewise, in Rwanda, these costs averaged $268/tonne for 
NPK (17-17-17) compared with $28/tonne for NPK (20-
20-20) in Thailand-nearly 10 times more. Except 
Somalia, not a single country in Africa incuried marketing 
costs lower than those in Asian countries. This indicates 
the need for improving infrastructural facilities in Africa. 
It should be mentioned that the data 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 
fiom the retail level to the farm level.5 

Thus, the cost of using fertilizers is very high in 
sub-Saharan Africa compared with that in Asia for three 
reasons. Frst, because many countries have small fertil-
izer markets, they pay very high prices for importing small 
quantities of fertilizers. Second, because infrastructural 

5. See FAO/FIAC: "Fertilizer Marketing Costs and Mar-
gins in Developing Countries, 1985-86," (1987). 

facilities are inadequate, the marketing and distribution 
costs are equally high in moving fertilizers from the 
border/port to the retail level. Third, because of the lack 
of. aral 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 (urea)
and crop (wheat, rice, and maize) prices for various 
countries in Africa, Asia, and Latin America. These data 

are derived from IFDC's survey of monthly prices. A 
comparison of fizrm-level urea prices in Africa, Asia, and 
Latin America reveals that, although average urea prices 
were higher in Africa than in Asia or in Latin America, in 
three of the six African countries, urea prices were lower 
than world price as well as prices in some Asian countries 
(India, Malaysia, Pakistan, and Philippines). In the light of 

the analysis of import costs and marketing cos's, these 
prices indicate that urea use was highly subsidized in 
Africa. Thus, although the costs of subsidies associated 
with using fertilizers are very high for the three reasons 
mentioned earlier, the farmer's costs of using fertilizers 
are not that high. Even in a country like Zambia, which is
landlocked, the cost of urea to farmers was lower than it 

was in India or Malaysia (countries having production
facilities). However, in countries where there was no sub
sidy, the farm-level price was rather high. For example, in 
Kenya, Madagascar,30% to 60% higher thanand Zimbabwe, urea prices werein India and about 140% to 

197% higher than in Indonesia and Mexico. 

Although these comparisons of absolute urea prices 
are revealing of the high cost of fertilizer use in Africa,they do not reflect the real cost of using fertilizers; 
because fertilizers are 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 urea) is 
indicated for three crops, namely, maize, rice, and wheat. 
The amount of crop output required to purchase 1 tonne 
of nitrogen (equivalent to 2.17 tonnes of urea) is defined 
here as real cost. These calculations provide a better pic
ture of profitability of fertilizer use at the farm level. 

For all three crops, there are wide variations in real 
cost of using fertilizers among different countries. For ex
ample, for maize, the real cost varied between 0.46 in 
Venezuela to 9.73 in Madagascar. Excluding Madagascar, 
the real cost of using nitrogen in Africa varied between 1.2 
(Cameroon) and 4.33 (Kenya) for maize and between 0.48 
(Cameroon) and 3.18 (Kenya) for rice. In Asia, these costs 
varied between 0.95 (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. Likewise, 
in Latin America, these ranges were between 0.46 
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(Venezuela) and 6.04 (Brazil) for maize, 0.55 (Venezuela) 
and 2.94 (Cclombia) for rice, and 1.74 (Mexico) and 5.07 
(Argentina) for wheat. 

This comparison of real costs of nitrogen use indicates 
that at the prevailing crop and fertilizer prices (including 
subsidy) the real cost of using fertilizers (urea) at the farm 
level was not significantly higher in Africa than in Asia or 
in 	 Latin America. However, this conclusion should be 
qualified in at least three ways. First, sorghum and millet 
are 	dominant grain crops of Africa; rice and wheat are 
not. Hence, the true cost of fertilizer use should be 
analyzed by using prices of these crops. Second, corn-
pound and complex fertilizers (NPKs) rather than single-
nutrient fertilizers (urea) 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, subsidies hide the true social cost of 
using fertilizers. Hence, maintaining these prices could 
involve heavy subsidies. In general, however, this analysis, 
despite its limited nature, would indicate that low fertilizer 
use in Africa is in part due to its import dependence and 
-tr infrastructural facilities rather than to tle pricing 
environments. 

Summary and Conclusion 

In this paper, an analysis of fertilizer supply and the 
pricing environment is pursued to identify the factors 
responsible for the fluctuations in fertilizer use in sub-
Saharan Africa. Supply/demand balances in the year 2W()0 
are also analyzed. The main findings of the paper are 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. Consequently, the gap between consump
tion and production widened over time from 139,0) 
tonoes in 1969-70 to 1,014,000 tonncs 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 
are made and implemented to promote production 
capacity in viable locations. 

3. 	 Because of the widening gap between production and 
consumption, sub-Saharan Africa relied heaviiy on fer
tilizer imports to fulfill its fertilizer requilements. Fer
tilizer imports increased rapidly during the 1970-86 
period and accounted for more than 90% of its fer
tilizer use. However, such a heavy dependence on 
imports introduces two uncertainties in fertilizer 
supply and therefore in fertilizer use. The first uncer
tainty results from the volatility ol world fertilizer 
prices and the second uncertainty from foreign 
exchange allocations and polit~cal commitment. Be
cause of these uncertainties, fertilizer imports, despite 
rapid growth, show wide annual fluctuations of 
between -10.0% and -3(%. These fluctuations in 
imports could be partly responsible for the fluctuations 
in fertilizer use that suh-Saharan Africa experienced 
during the 1970s and the 1980s. Further research on 
the means to reduce these fluctuations in imports may 
prove helpful in identifying the ways to sustain growth 
in fertilizer use in sub-Saharan Africa. 

4. 	 At the country level, the size of the fertilizer market is 
very small. Twenty-eight of the forty countries in sub-
Saharan Africa imported less than 20,)X) tonnes of 
fertilizer nutrients, and only six countries imported 
more than 50,(XX) tonnes of nutrients. The small size of 
the market results in high import costs. The c.i.f. prices 
G.fertilizer products averaged 3(0% to 50% higher in 
sub-Saharan Africa than in Asia. 

5. 	In addition to high import cests, the African countries 
also incur relatively higher costs in marketing and dis
tribution of fertilizer products. Compared with the 
costs in the Asian countries, these costs in sub-Saharan 
Africa are severalfold. For example, in Sri Lanka, the 
distribution costs for urea averaged about $45/tonne, 
as against $92/tonne in Zambia and $246/tonne in 
Tanzania. 

6. 	 Despite high import and distribution costs, the farm
level prices in many African countries are not sig
nificantly higher than those in the Asian countries. 
Furthermore, the real costs of using fertilizers in 
Africa are also not higher than those in Asia. Thus, the 
pricing environment does not appear to be a factor in 
producing low and fluctuating levels of fcrtilizer use in 
sub-Saharan Africa. 
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L'Utilisation Des Engrais en Asie:
 

Enseignements Tires de 1'Experience de Quelques Pays
 

Raisuddin Ahmed 

,!esum, 

Les objectifs de cet exposd sont d'une part: d'analyser 
(1) le rythme de croissance de 'utilisation des engrais 
dans quelques pays asiatiques, (2) les politiques qui sous-
tendent cette croissance, (3) les factcurs d6terminants qui 
contribuent au succ~s de ces politiqucs et (4) la pe,atience 
de ces factcurs ct politiques aux r6alits africaines; d'autre 
part, de fournir unc analyse comparative des exp6ricnccs 
qui ont dd r6alis6cs au Bengladesh, en Inde, en Indon sie, 
aux Philippines, ct n Thalande dans lcs domaines de 
rapprovisionnetnent c de I'utilisation des cngrais, 

La diffdrcnce des r6sultats obtenus dans res divers 

pays peut s'cxpliqucr par (1) les politiques gouverne
mentales mises en oeuvre pour stimuler la demande 
d'engrais et assurer aux agricultcurs ur approvisionne-
ment efficace, (2) les dcarts dans l'utilisation rdeile, et 
(3) le niveau polentiel de la consommation d'cngrais dans 
chaque pays. 

Les schdmas qu'adoptent la plupart des pays asiatiques 
pour stimuler la demande d'engrais comprennen 
g6ndralement: (1) des programmes de recherche et de 
vulgarisation, (2) des credits agricoles, (3) Ic 
d6veloppement de syst~mcs d'irrigation, (4) la distribution 
de semences amdlior6es, ct (5) dcs subventions. 

Enfrn, ete 6tudepropose des reconrandations pour 
eid vcloppctmnt du secteur des engrais en Afriqur, qui 

s'inspiren des enseignenents tiras de I'cxp6rince des 

pays asialiques. 

Les facteurs d(terminants A cet 6gard sont: 
(1) I'engagement gouvernemental, (2) la demande 
d'engrais, et (3) I'approvisionncinent. Un certain nombre 
de questions c16 concernant l'utilisation des engrais ont 
6galement td explordes. 
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Fertilizer Use in Asia:
 
Lessons From Selected Country Experiences
 

Raisuddin Ahmed 

Introduction 

The main objectives of this paper are to examine 
(1) the pace of growth in the use of fertilizers in some 
Asian countries, (2) the policies underlying 'he growth, 
and (3) the critical factors that contributed to the success
of policies and the relevance of similar policies and critical 
factors 	to African conditions. The selection of Bangladesh,
india, Indonesia, the Philippines, and Thailand to repre-
sent the Asian experience is based on accumulated 
knowledge built through past and ongoing country studies 
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 selected Asian countries is shown in Table 1 and 
Figure 1. In India, Bangladesh, Indonesia, and Thailand, 
fertilizer use was low (3 o 10 kg/ha of arable land) in the 
early 1960s. The Philippines, on the other hand, achieved 
a higher level of application (19 kg/ha) during that lime. 
During the two decades since then, India, Bangladesh, and 
the Philippines have reached application levels of 50 to
60 kg/ha. Indonesia has made the most progress; in 1985 
it reached an application 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, Bangladesh, and the Philippines and only about 
one-sixth of Indonesia's level. In terms of annual growth 
rates in the application of fertilizers (1965-85), Indonesia 
ranks first (14.57%), Bangladesh second (12.5%), India 
third (11.08%), Thailand fourth (9.16%), and the Philip-
pines fifth (3.0%). The lower groth rate in the Philip-
pines than in Thailand reflect,; the higher starting base of 
the Philippines and the smaller starting base of Thailand. 

The ranking of these countries shows that the pace of 
growth in fertilizer consumption is not quite consistent 

Table .	 Trends of Consumption of Fertilizers in 
Selected Asian Countries 1961-1985 

Year 	 Bangladesh India Indonesia Philippines Thailand 
----------- (NPK, kg/ha of arable land) ---------

196166 4.47 3.81 9.88 18.59 2.39 
1968 
196 9 

12.17 
1 4 -17 

10.42 
1 . 38 

21.00 
1. 79 

31.59 
3 . 78 

8.38 
8. 75 

1969 14.53 12.38 13.79 30.78 8.75 
1970 16.09 13.56 18.46 30.57 6.58 

1972 20.44 17.18 33-58 39.22 12.09 
19731974 20.4414.46 17.5116.30 .5.0035.14 51.7140.64 10.7113.74 

1975 24.11 15.31 33.67 49.61 12.08 
1976 26.47 20-50 34.79 33.62 15.04 
1977 38.28 24.91 43.01 37.16 18.25 
1978 39.93 27.41 53.85 41.61 7.87 
1979 45.60 30.36 60.41 45.74 19.92 

1980 46.78 31.75 82.60 43.84 18.22 
181 44.88 34.71 102.03 41.23 19.93 
1982 52.48 35.59 107.21 43.58 21.74 
1983 62.57 40.20 101.06 45.73 27.87 
1984 66.47 48.52 120.90 33.16 26.27 
1985 61.01 51.37 127.54 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-based growth in agricultural production, 
which was facilitated by Thailand's priority on road 
development. Second, because of a greater degree of 
openness in Thai and Philippine economies compared
with others, there was a greater contribution from product 
specialization (e.g., cassava and rice in Thailand and 
coconut oil and sugarcane in the Philippines). Because our 
concern in this paper is fertilizer use, I shall refrain fr3m a
deeper analysis of sources of growth in agricultural 
production. 
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Figure 1. 	 Consumption of Fertilizer per Hectare of 

Arable Land. 


Table 2. 	 Ranking of Countries in the Growth of 

Fertilizer Consumption and Agricultural 

Production (196,%-85) 


Growth Growth 
Rate in Rank in Rate in Rank in 

Fertilizer Fertilizer Agricultural Growth of 
Country Use Jrowth Production Production 

(%) (%) 

Bangladesh 12.50 2 2.5 5 
India 11.08 3 2.6 4 
Indonesia 14.57 1 3.8 2 
Philippines 3.00 5 3.6 3 
Thailand 9.16 4 4.6 1 

Source: 	 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 countries in increas-
ing fertilizer use for crop production can be explained by
(1) the policies of governments in stimulating effective 
demand and ensuring an effective supply of fertilizers to 
farmers and (2) the extent of gaps in actual use 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 achieving faster growth in con-
sumption of fertilizers within a given set of policies (see 
Desai, 1982). This paper focuses on policies designed to 
stimulate demand and ensure supply. It is hoped that the 
changing emphasis among various elements of fertilizer 
policies, 	warranted at different stages of growth in fertil-

izer consumption, would be clear from the followingdiscussions. 

Policles to Stimulate Demand 
The gI-eneral mechanisms that most Asian countries 

employed in stimulating demand for fertilizers can be 
grouped into (1) extension and research programs, 
(2) agricultural credit, (3) irrigation development, 
(4) distribution of fertilizer-responsive seed, and 
(5) fertilizer subsidy. 

InBangladesh, fertilizer use was concentrated almost 

entirely 	 in tea estates (consuming about 8,000-10,000 
tonnes of ammonium sulfate per year) at the time of parti
tion of India in 1947. The policies relating to widespread 
diffusion and stimulation of fertilizer demand can be 
described in proper historical perspective by arranging
these policies into three phases: first phase-1947-60, 
second phase 1960-70, and the third phase i975-85. The 
period 1971-74 covers the civil war and internal disor
ganization in Bangladesh. 

In the first half of the first phase (i.e., 1947-55), there 
was virtually no extension service at the field level. There 
were some agricultural inspectors (one for every 10-20 vii
lages) whose main responsibility was to control jute 
acreage. An agricultural college and two agricultural 
schools with a combined capacity of less than 100 students 
operated in Bangladesh after partition. There was also the 
nucleus of a research system established before 1947. This 
research system was involved in plant breeding and fer
tilizer experiments on two or three government farms. 
Research priority was focused more on jute and tea than 
on rice and other crops. Fertilizer experiments involved 
trials with mustard cake, "bonemeal," ammonium sulfate, 
and cow dung. No irrigation development was initiated 
during this period. Similarly, institutional credit was effec
tively absent except for a half-hearted attempt to organize 
cooperative societies. 

The second half of the first rhase marks the beginning 
of planning in the economy. Agriculture began to receive 
systematic attention through the first plan even though the 
overall priority for agriculture was low compared with that 
for industry and infrastructural development. During this 
period, agricultural extension workers numbered one for 
every union (7-10 villages). The jute inspectors were given 
short courses in agriculture to enable them to serve as 
extension workers. The capacity of the agricultural college 
was doubled, and two more agricultural schools were 
established to provide short courses to jute inspectors and 
extend formal diplomas in agriculture to regular students 
in these institutions. Fertilizer trials were organized in a 
systematic pattern on farmers' land. However, no sig
nificant attention was given to improving the research sys
tem. Extension workers were often drawn into various 
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activities unrelated to extension work. A large-scale sur-
face water irrigation project with a planned command 
area 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 emphasis, except that multipurpose cooperative 
societies were strengthened by increasing funds and reor-
ganizing the cooperative department to give training to 
managers of cooperative societies. 

During the second phase (1960-70), all agricultural 
development programs, especially the program for diffu-
sion of fertilizer, were given a large boost. The agricultural 
extension service was strengthned by posting one worker 
for every 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 special training centers were developed to 
provide good training for workers. A village-aid system 
was introduced to coordinate the efforts of crop extension 
workers and workers for livestock, fisheries, and coopera-
tives. An agricultural university was established to cater to 
the needs of agricultural scientists and extension super-
visors. The agricultural research system was expanded 
with a higher priority on rice research, but even then 
qua itativ improvement of the research system was not 
the priority. During the latter part of the period, rice 
varieties developed at the International Rice Research 
lnstitu%; (IRRI) were available from the intexnational 
research system. This was instrumental in creating an 
intense demand for improvement of the research system 
and better coordination of research and extension serv-
ices. Similarly, the agricultural credit system was further 
strengthencd by creating a specialized bank for agricul
tural credit and organizing a type of supervised coopera-
tive system started at the Comilla Academy for Rural 
Development. During the period, credit in kind for fertil-
izers without any land collateral was introduced. Exten-
sior. workers were supposed to organize demonstration 
plots for fertilizers, fertilizers for such plots were given
free, and an award was given every year to the extension 
worker who organized the best demonstration plot in a 
district. F,)r production of improved seeds, seed multi-
plication farms and a mechanism for supplying certified 
seeds were developed in every district. Regional fertilizer 
experiments were also organized for a large number of 
experime'ital farmers. Development of irrigated agricul-
ture, mostly under public initiative and through low-lift 
small pumps, made tremendous progress. Tubewell irriga-
tion was only at an exploratory stage. By the end of this 
period, the proportion of irrigated rice in the total rice 
area was about 10%. 

Fertilizer pricing policy, as an instrument for stimulat-
ing demand for fertilizer, was consciously formulated in 
the mid-years of this phase. A subsidy rate ranging from 

35% to 40% prevailed throughout the second half of the 
1960s. 

In the third phase of agricultural development in 
Bangladesh (1975-85), agricultural research received a 
particularly high priority. A Rice Research Institute was 
organized for research to meet the needs of various loca
tions. Research scientists and agricultural extension offi
cers were promoted in status and salary to make them 
equal to engineers and medical doctors. This yielded very
good results. Initially the' IR-8 variety of rice spearheaded 
the expansion in areas under fertilizer-responsive high
yielding varieties (HYV). Soon better varieties were 
developed in the wheat research program. Research and 
extension services developed coordinated programs for 
demonstration plots on farmers' fields. Irrigation develop
ment, particularly privately owned tubewells, made 
tremendous progress so that by 1985 about 20% of the 
rice area was covered by modern irrigation. A combina
tion of irrigation and HYV, supported by the extension 
service and institutional credit, contributed to the rapid 
growth in fertilizer consumption during this period. The 
training and visit extension system was introduced in 
Bangladesh during this period, and the supply of institu
tional credit was almost doubled in real terms compared
with that of the second phase (1960-70). Irrigation and 
HYV worked as direct and indirect accelerators in the use 
of ferti!izers. The indirect effect of these two factors was 
much more powerful than the direct effect. Farmers who 
begar. to use fertilizers on irrigated HYV soon extended 
their use of fertilizer to non-irrigated local varieties. In 
fact, of the total consumption of fertilizers in 1984/85, 
about 60% was used on rainfed local varieties. 

The subsidy policy to stimulate fertilizer demand was 
gradually restricted. The rate of subsidy at the beginning 
of this phase (i.e., 1975-78) was about 25%-30%. This was 
gradually reduced so that by 1985 there was virtually no 
subsidy for fertilizer in Bangladesh. 

The foregoing story of Bangladesh can be considered 
as broadly representative of the process in India and 
Indonesia. Thailand appears to be a clear exception, and, 
to a lesser degree, the Philippines also differs from 
Bangladesh. Among these countries, Bangladesh is most 
constrained by agronomic and natural hazards such as 
flood, waterlogging, and drought. One-third of Bangladesh 
remains under water for about 6 months. The Philippines 
and some states of India come next in terms 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 countries can partly be attributed to different 
priorities and emphases accorded to agricultural exten
sion, research, irrigation development, agricultural credit, 
and subsidy policy. 
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Thailand is an exception because the Government 
largely left the stimulation of demand for fertilizers to 
market mechanisms. Agricultural research and extension 
is still very underdeveloped in Thailand. There is only one 
extension worker for every 10-15 villages. The workers are 
usually without any significant agricultural education. 
Agricultural credit is also left to commercial banks and 
some multipurpose cooperative societies. Fertilizer sub-
sidy was never 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 policies has con-
tributed to about 60% of the area currently covered by
irrigation. About 20% of the net sown area of Thailand is 
currently irrigated. The proportion of HYV is very small 
(11%) compared to other Asian countries. 

The national effort of the Philippine Government in 
the development of extension and research systems is 
quantitatively and qualitatively weaker than that of 
Bangladesh, Indonesia, and India but superior to that of 
Thailand. The International Rice Research Institute com-
pensated for the deficiencies of the Philippine system. The 
Philippincs has about one extension worker for every five 
villages and the backup training facility for workers is 
weaker than that in other countries, except Thailand. The 
Philippines, however, aggressiv-ly pursued a credit 
program for rice. Similarly, the Philippines accorded high
priority to irrigation development so that about 60% of 
the rice area is now irrigated. This development and the 
HYV rice varieties from IRRI have supported growth in 
Philippine fertilizer diffusion. In terms of fertilizer sub-
sidy, except during the oil crisis period of 1973-1975 when 
fertilizer subsidy was about 40%-50%, the Philippines 
taxed rather than subsidized fertilizer. It is estimated that 
the negative subsidy rate was about 10%, on the average, 
during the period 1977-81. 

Indonesia's effort to stimulate demand for fertilizers 
parallels that of Bangladesh in extension, research, and 
credit. With respect to irrigation dcvelopmen, spread of 
PYV, and fertilizer subsidy, Indonesia ranks far ahead of 
any other country discussed in this paper. Thus, more than 
80% of Indonesia's rice area is irrigated, and about 90% is 
under HYV. 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 fcr-
tilizers is more significant in time than in style. Most 
demand-generating activities in India started earlier than 
in Bangladesh. Irrigation development in India is more 
extensive (about 30% of sown area) than in Bangladesh 
(20%). Subsidy was not an instrument to stimulate 

demand in India until the 1973 oil crisis. Thereafter, fer
tilizer subsidy ranged from 15% to 25% in recent years. 

Policies 0 Ensure Effective Supplies or Fertilizer 
I would underline the word effective to emphasize the 

importance of fertilizers being available at the right time 
and place. This implies that policies related to aggregate
supply as well as to a farm-level distribution network are 
important facets of effective supply. Three elements 
essential to aggregate supply are (1) domestic production
of fertilizer. (2) imports, and (3) stock. Similarly, im
porters, wholesalers, and retailers of fertilizers constitute 
the three links of a distribution network. 

In Bangladesh the aggregate suppl) was entirely 
imported during the first phase (1947-60). However,
during this phase Lurea factor, of 85,0ri tonnes capacity 
was built, and production began in the second plase. 
Another factory was built in the second 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 second phase, a specialized public 
organization, the Bangladesh Agriculturai Development 
Corporation (BADC), was created and entrusted with the 
planning, procurement, and distribution of fertilizers, 
seeds, and agricultural equipment. During the third phase, 
further development of the domestic production of fer
tilizers occurred so that by 1985 Bangladesh exported 
about 100,000-200,000 tonnes of urea fertilizers annually
and imported about 90% 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 operating stock that meets 
at least a6-month requirement. 

With respect to distribution of fertilizes, the Agricul
ture Department organized seed stores at the Thana level 
(i.e., covering about 100 villages) during the first phase.
Fertilizers were sold to farmers and cooperatives from 
these stores during the first phase. In the second phase, as 
volume of fertilizer sales increased, the BADC assumed 
the marketing responsibility. It organized larger godowns 
at Thana levels and appointed private dealers and
cooperatives for the retailing of fertilizers to farmers at 
village level. However, if any farmer wanted tu purchase
directly from Thana stores, he could do so. Movement of 
fertilizers from central to Thana godowns used to be done 
mostly through private contractors. BADC was the only 
agency to procure fertilizers from domestic factories and 
to import, store, transport, and distribute fertilizer 
through its own outlets, private dealers, and cooperatives. 

153
 



During the third phase, the above procedure was 
gradually changed to induce rpivate trade in fertilizer 
marketing. Currently 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 sector. Wholesalers can 
directly obtain fertilizers from domestic factories. 

The evolution of the supply systems in India and 
Indonesia is roughly similar to that of Bangladesh, but 
Thailand and the Philippines differ substantially from 
these three countries. India has been expanding domestic 
production of fertilizers since the late 1950s so that about 
65% of current consumption of fertilizers is from domes-
tic 	 production. Indonesia exports about 20,000-50,000 
tonnes of urea every year, and, overall, Indonesia meets 
about 75% of its requirement from domestic production. 
On 	the othcr hand, Thailand is dependent on imports for 
about 95% of its requirement, 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 sector. 
Most of the domestic production in Thailand and the 
Philippines is in the private sector. The importing of fer-
tilizer has been a government monopoly in India, 
Bangladesh, and Indonesia, but the private sector (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-
pines, the Fertilizer Industry Authority (FIA) monitors 
supply, demand, and prices and also recommends tax or 
subsidy instruments to correct any imbalances, current or 
emerging. 

The internal distribution of fertilizers is conductted 
mainly through private agents in Thailand and the Philp-
pines. In Thailand, the wholesale distribution is conducted 
by trading companies, farmers' marketing associations, 
and the central cooperative association. The retailing is 
conducted by private traders (36%) and cooperatives 
(64%). In the Philippine fertilizer industry, the sugar 
producers' coope ltive and markeing association con-
ducts the wholesale trade, and retail trade is conducted by 
a dealer network (67%) and small traders and coopera-
tives (33%). In Indonesia, the wholesale trade is still 
under a number of public agencies, but the retail distribu-
tion is left entirely to private traders and cooperatives. In 
India, a great diversity exists among states. But coopera-
tives play a larger role in both the wholesale and retail dis-
tribution of fertilizers than they do in the other countries, 
India has a complex mechanism of allocating fertilizers 
among states. This allocation is conducted by the Govern-
ment. After the allocation is known, cooperatives, dealers, 

and private agencies obtain fertilizers from factories 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 
experience that may be regarded as appropriate for con
temporary African governments, two cautionary notes are 
in order. First, the experience of a country in one stage of 
the evolutionary process of fertilizer diffusion cannot 
simply be repeated in another country in a different stage 
of the process. Many African countries are presently in a 
stage where Bangladesh or India was 20 years ago. 
Second, even if some Asian countries experienced spec
tacular success in the diffusion of fertilizers, they encoun
tered pitfalls in their path toward policy formulation, and, 
in certain respects, policies could have been better. A 
country drawing lessons from other experiences should be 
careful about these pitfalls. 

1. 	Government Commitment- It is clear from a com
parison of country experiences that government com
mitment supported by actions does make a difference 
in the rate of diffusion of fertilizers. Of course, a 
country may have reasons not to attach a high priority 
to fertilizer as was partly true in the case of Thailand, 
but this does not appear to be true for most African 
countries. Direct measures by governments are needed 
to stimulate demand and ensure supply. Additional 
activities required from governments, which are not 
readily apparent, are the 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. 
Demand for fertilizers in the early stage of diffusion is 
of a rapidly changing nature. Short-term supply 
management often falters because of this problem. 

2. 	Weak Demand Side in Africa-It is argued that the 
underlying agronomic and economic conditions are 
more congenial in Asia than in Africa for a rapid 
growth in fertilizer consumption. Asian soils, crops 
(rice and wheat), human capital, and price environ
ment are, to some extent, more supportive of intensive 
al-iculture than are those in Africa. Irrigated rice and 
wheat, particularly with new high-yielding varieties, 
provide greater profitability from use of fertilizers than 
do the rainfed, low-valued crops (millet, sorghum, 
traditional maize) generally grown in Africa. The 
foregoing proposition is considered only a partial truth. 
Maize, particularly high-yielding varieties of maize, is 

154
 



known to be as fertilizer responsive as rice and wheat, 
if not more so. Moreover, there are numerous loca-
tions within most countries of Africa where agronomic 
conditions are equal to those in Asia. African peasant 
agriculture has received little attention compared with 
large-scale estate farming. The starting point in the 
generation of demand for fertilizers in Africa is the 
assessment of the technical potential of fertilizer 
requirements on a country by country basis, taking into 
consideration regional soil conditions and crop
prospects under existing 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 
research 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 
requiremrlts for setting up demonstration plots in 
rural -.,eas. Agricultural credit with mechanisms for 
interlocking fertilizer use and adoption of modern 
seeds with credit should be extended simultaneously. It 
is likely that these measures will face numerous 
hurdles in making an effective impact. Even the:w 
institutions may be inappropriate for specific condi-
tions. For these reasons, governments should develop 
an organizational capacity in a certain department to 
establish and modify institutions and identify con
straints to demand. In the early stage of fertilizer diffu-
sion, Asian countries could induce FAO/UNDP to 
undertake fertilizer trials on an extensive scale. Such 
international efforts in Africa are 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 international 
organizations to the African fertilizer scene. The rcla-
tive weakness of African governments in stimulating 
demand and attracting international support can be 
traced to poorer infrastructural development in 
African countries 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 one time or another, 
employed fertilizer subsidies to stimulate demand. 
Given the technology and infrastructure in Africa, the 
logic for subsidies at the present stage of fertilizer dif-
fusion appears to be stronger in many African situa-
tions than for Bangladesh or Indonesia in the early
1960s. This is, however, an issue that requires examina-
tion in specific country contexts without any ideological 
bias. 

3. 	Deficient Supply System Underlying African Scene-
Ensuring an effective supply of fertilizers at the farm 

level is considered to be the most critical factor in 
accelerating agricultural growth through intensive use 
of fertilizers (see the article by Desai and Stone, 1987, 
for articulation of this position). In our presentation of 
Asian experiences, this has been shown to be an 
important factor in explaining the differential levels of 
diffusion of fertilizers among selected Asian countries. 

The question of how to effectively ensure fertilizer 
supply to farmers invariably leads to the issue of the role 
of government and the privatization of fertilizer trade. The 
question of fertilizer subsidy is also interwoven with the 
question of privatization. Asian experience clearly indi
cates that without direct or indirect government interven
tion, the pace of fertiliz, consumption becomes slower 
(e.g., Thailand). 

Theoretically, it is possible to visualize the following 
models for supply of fertilizers: 

1. All supply functions (national level procurement, i.e., 
import in case of most countries, and wholesale-retail 
distribution) are left to the markets, and governments
retain influence only through tax or subsidy policies. 

2. 	All supply functions (aggregate procurement as well as 
retail and wholesale distribution) are undertaken 
directly by government. 

3. 	The second model remains in operation, but un
restricted private trade is allowed to work with public 
operations. 

4. 	 Government retains the functions of aggregate pro
curement (production and importation) and stocking 
at prominent wholesale points but distributes to 
farmers through a network of private traders, including 
cooperative societies. 

An examination of the models in the context of Africa 
cannot be complete without consideration of the following 
facts. First, dependence on imported fertilizers is very 
extensive in many countries of Africa. This creates more 
complexities and uncertainties in the aggregate supplies
than when domestic production is the source of supply. 
Second, 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 economies of scale and is 
generally unstable. Third, the cost of transporting fer
tilizers from foreign 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 countries because of the dependence of 
agriculture on rainfall and the extreme variability of that 
rainfall. The issue of buffer stocks of fcrtilizers in the 
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African context is thus much more realistic than it is in the 
Asian context. Finally, the development of indigenous 
trade entrepreneurship is something that cannot be 
achieved in a short span of time. Many African countries 
are known for deficiencies in entrepreneurship. 

Given these inherent problems, and the general prac-
tice of rigid control of foreign 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 countries 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 countries with regard to fertilizer diffusion. 
Because there is no equivalent experience in Africa, the 
paper draws some speculative conclusions regarding
relevant lessons for African policies. The conclusions 
require confirmation or rejection through further studies 
in Africa. These studies should consider the following 
questions: 

1. 	Is there a capacity in the government to plan, monitor, 
and analyze the fertilizer sector 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 

between the actual and potential by price adjustments 
and by improvement in non-price factors? 

3. 	 How can the extension and research services be more 
effective for accelerating the diffusion of fertilizers? Is 
the extent of demonstration plots and field trials with 
fertilizers adequate? 

4. 	 How can the agricultural credit system be more effec
tive for the use of fertilizers? Is there any scope for 
linking credit with fertilizer distribution? 

5. 	Is the diffusion of fertilizer-responsive seeds stagnant? 
If so, why and how can it be improved? 

6. 	 In the context of the general deficiency in infrastruc
ture and technology, would it be appropriate to con
tinue a fertilizer subsidy policy as a short-run device? 

7. 	 How can a reliable mechanism be developed for a 
steady supply of fertilizers at the national level? Would 
it be necessary to maintain a buffer stock of fertilizer 
as insurance against supply instability? 

8. 	 How can an effective distribution network 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 focused and delineated for an analysis of 
fertilizer diffusion within a specific country. 
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Aspects Agronomiques de l'Utilisation Des Engrais
 
Min raux et Organiques en Afrique Sub-Saharienne
 

A. U. Mokwunye, A. Bationo, ct Paul L. G. Vlek 

R'sume 

Le potentiel du d6velopperncnt agricolc en Afrique 
tropicale d6passe largement les nivcaux actuels de produc-
tion. Dans cette r6gion o sculement sc6zc pour ccnt des 
sols nc prdsentent pas de s~ricux problmes de 
productivitd, ]a baisse de la fertilitd est devenue line cause 
majeure de la diminuton dcs rendements agricolcs. La 
capacitd productive des sols que les agriculteurs ont pu 
maintenir grcc Ade longucs p~riodcs de jachere apr~s une 
ou dcux anndes de cuiture, cst en plcini d6clin sous la pres-
sion de la population et dc la culture continue. 

L'azote Ct lc phosphore sont lcs facteurs lcs plus 
limitatifs des sols d'Afriquc tropicalc. La tcncur en azote A 
i'dtat naturel est fortement lide au nivcau de matire or-
ganique des sols, qui varie de moins 0,1 pour cent dans lcs 
zones semi-arides Aplus de 10 pour cent dans les r6gions 
forestiUres, A.haute altitude Ct avec une forte pluviom"trie. 
La carence cn phosphore est plus aige dans les 
dcosyst~mes plus secs d'Afrique tropicale. La tencur totale 
en phosphore varie de moins 100 ppm pour les sols 
sableux Aplus de 400 ppm pour les sols formtns de roches 
basiques. 

En 1983, le Centre international pour Ic 
d6veloppenicnt des engrais (IFDC) a initid une recherche 
,ur lcs ressources et la gestion des engrais azot6s et 
phosphat6s eii collaboration avec des organismes 
nationaux du Niger, du Nigeria, du Burkina Faso ct du 
Togo. Cctte recherche s'est 6tenduc Aquatorze pays ouest 
africains Atravers le Rdseau ouest africain pour la ges

tion ct l'dvaluation des engrais (WAFMEN) et Ahuit pays 
de l'Afiique du Sud-est A travers Ic Rdseau de recherchc 
sur la gcstion ct l'dvaluation dcs engrais en Afrique de 
l'Est et du Sud-est (ESAFMEN). Les rccherches men6cs 
A travers ces rdscaux ont gdn6rd d'importantes informa
tions concernant (1) l'efficacitd de l'urde ct de 
l'ammonitrate (CAN) comme sources d'azote pour la 
production agricole dans lcs zones humides et sub
humides; (2) l'importance du temps Ct de la nithodc 
d'application pour accroitrc I'cfficacit6 de I'azotc; (3) 
l'efficacitd agronomique des phosphates naturels broy6s et 
des phosphates particllement acidul6s (PAPR) A partir 
des mincrais du Togo, Burkina Faso, Sngal, Mali, et 
Niger; Ct (4) la gestion et l'utilisation des engrais or
ganiques et des rdsidus de culture comme sources alterna
tives et complmentaires d'6l6ments nutritifs pour 
accroitrc la production agricole et maintenir la fertilitd des 
sols. 

Les objectifs du programme agronomique de I'IFDC-
Afrique sont les suivants: (1) identifier les besoins en 
engrais des principales cultures A l'intdrieur des 
diff6rentes zones agro6cologiques de la r6gion, (2) 6valuer 
!Cs produits fertilisants et les pratiques de gestion suscep
tibles de couvrir ces besoins et promouvoir l'utilisation des 
ressources locales, (3) analyser les effets a long terme de 
l'utilisation des engrais sur ia productivitd des sols Ct 
l'environnement, et (4) promouvoir et ddvcloppcr des 
programmes nationaux dc recherche et de vulgarisation. 

158
 



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 
exceeds current production levels. There are several 
reasons for this anomaly. According to the Food and 
Agriculture Organization of the United Nations (FAO), 
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 cause of reduced crop yields. 

Soils of sub-Saharan Africa have been formed from 
Precambrian parent materials, volcanic ashfalls, and 
materials that have undergone several stages of 
pedogenesis through the processes of erosion 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 areas of highest rainfall. They are highly weathered 
and very acidic. Because of abundant rainfall, most of the 
basic minerals 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 been traditionally called the guinea savanna zones. 
Because of lower rainfall, they have a higher base status 
than the Ultisols. They are less acidic and have relatively 
higher nutrient 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 zone as the Ultisols. They are more heavily 
textured and are structurally more stable. As a result, 
Oxisols are better drained and less subject to erosion. 
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 Africa. It can be seen that the less weathered 
and relatively more fertile soils occupy regions with a 
shorter growing season. On the other hand, the soils in the 
regions with a longer growing season and increased rain-
fall have lower suitability for crop production, 

Table 1. Extent or Major Soils of Tropical Afrca (Based 
on Data in Volume I of the Agro-Ecological 
Zones Project, FAO, 1978) 

Wooded Grassland 
Fores, Zone: Savanna: Savanna: 

Soil Growing Growing Growing 
Association Period Period Period 
Dominated > 270 Days 150-269 Days 75-149 Days 

by Area % Area % Area % 
(10"' ha) (10' ha) (106 ha) 

Oxisols 176.7 54.7 137.8 42.7 3.6 1.1 
Ultisols 63.8 42.7 72.8 48.7 10.2 6.8 
Alfisols 35.8 12.7 178.9 63.3 26.2 9.2 
Entisols 57.3 9.6 89.7 15.1 86.8 14.6 

Over the years, farmers have maintained the produc
tive capacity of these soils by resting them for long periods 
after one 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 serious declines in 
soil fertility associated with continuous cultivation. Most 
of these observations have come from experiment stations. 
For example, in West Africa, losses were reported for 
(1) organic carbon by Djokoto and Stephens (1961), Char
reau and Fauck (1970), and Jones (1971) and (2) cation 
exchange capacity and exchangeable cations by Bache and 
Heathcote (1969) and Mokwunye (1981). Jones (1972) has 
reported similar information for an Oxisol in Uganda 
(Table 2). A recent survey by Balasubramanian et al. 
(1984) of the fertility status of several upland cultivated 
and uncultivated soils in northern Nigeria (Table 3) 
provides evidence as to the decline in soil fertili:y on 
farmers' fields as a result of cultivation. In the southern 
guinea savanna zone, with the highest rainfall, nearly 50% 
of the bases were lost as a result of cultivation. 

The need to produce more food for a rapidly increas
ing population, both urban and rural, also means that in 
many localities marginal lands are being brought under 
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Table 2. 	 Changes in Soil Fertility Parametcrs in an 
Oxisol in Uganda Following 3 Years of 
Continuous Cropping Preceded by 3 Years of 
"!est Period 

Changes 
Parameter After Rest Period After Cropping 

----------- (kg/ha)-----------

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 
Exchangeable Ca +971 ± 360 -1,897 ± 270 
Exchangeable 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 
Zone Ca Mg K 

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: 	 Adapted from Balasubramanian et al, 1984. 

cultivation. In the meantime, new, improved, higher yield-
ing varieties of such staple crops as maize and cassava are
becoming increasigly 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 efforts to sustain 
agricultural development in tropical Africa. 

Nitrogen and phosphorus are the two most limiting 
nutrients 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 areas to over 10% in high-rainfall, high-altitude, and 
forest areas. The organic matter content and its distribu-
tion within the soil profile in the West African foresl and 
savanna regions are shown in Figure 1. Prolonged fallows 
encourage the buildup of organic matter content, thereby 
improving nitrogen supply. 

Deficiency of phosphorus is most acute in the drier 
ecosystems of tropical Africa. In some soils of the West 

African 	 savannas and semiarid region, phosphorus 
deficiency is so acute that seedling growth virtually stops 
as soon as the seed's reserve of pho,-,phorus 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; 
Ayodele and Agbooia, 1983). 
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Figure 1. Organic-Matter Distribution In Typical West 
African Forest and Savanna Profiles. 

Stahle , ,.cr time have been obtained throughout 
tropical Afrh:.%.after rcpcated applications of even small 
doses of mincral fcrtilizcrs or larger amounts of manure. 
In the forest rcpion of Ghana, O)fori (1973) reported that 
for 19 years crop yields wcrc maintained on continuously 
culhivatcd land by application of small amounts of mineral 
fertilizers. The importance of balanced fertilization in con
tinuously cropped land was amply demonstrated by the 
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Figure 2. Effect of Annual Fertilizer Additions on Continuous Rotations of Bean and Cotton Grown on a Red Ferralitic 

Soil in Uganda. 

work done by Jones (1972) in Uganda (Figure 2) and 
Kang et al. (1977) in Nigeria (Figure 3). On the other 
hand, in the sardy soils of the West African semiarid 
tropics, prolonged use of mineral fertilizers alone has 
resulted in acidification of the s..ils and consequent loss of 
bases (Pichot et al., 1981). 

Recnt 	IFIC Activities in Tropical Africa 
Between 1970 and 1985, West African countries 

experienced two debilitating droughts. The effects of these 
droughts wee so severe that policymakers and research 
workers alike began to lose sight of 'he fact that during 
the same period, even ; years of adequate rainfall, crop
yields had steadily declined. The cause of ..eyield ,lecline 
was poor soil fertility. In 1982, the International Fertilizer 
Development Ccnter (IFDC) organized, in collaboration 
with the International Inslitute -f Tropical Agriculture 
(ITA) and the International Crops Research Institute for 
the Semi-Arid Tropics (ICRISAT), a fertilizer resezrch 
program for tropical Africa. By 1983 collaborative 
research on the sources and management of nitrogen and 
phosphorus fertilizers was begun with national research 
organizations in Niger, Nigeria, Burkina Faso, and Togo.
Today, research 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 

countries under the auspices of the West African Fer
tilizer Management and Evaluation network (WAJ.7MEN)
and 	in 8 East and Southeast African countries under the 
auspices of the East and Southeast African Fertilizer 
Management and Evaluation Network (ESAFMEN). 

Nitrogen Fertilizers -Results of field trials showed 
that response to nitrogen ferti'izers was most dramatic in 
the subhumid zone of West Africa, which indicated that 
nitroger deficiency is a major limitation to crop produc
tion in this zone. In the semiarid zone, water deficits and 
other deficiencies appear to limit the response to nitrogen. 
There was also 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 
economic (linear response range), a farmer could expect 
to gain about 15 kg of grain per kilogram of applied
nitrogen in the semiarid and ff rest zones, whereas returns 
per kilogram of nitrogen are twice as high in the subhumid 
zor.e 

Urea is the most common nitrogen fertilizer source in 
the t: opical African market. The response of crops to urea 
and calcium ammonium nitrate (CAN) was monitored in 
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Studies of nitrogen dynamics using 15N-labcled fer

tilizers showed that loss of applied nitrogen occurred in all 
agroecological zones. However, losses are highest -as high 
as 50%-when urea is applied to the soils in the semiarid 
zone. The form in which the urea is applied also affects E 
the quantity of nitrogen lost. Point-placed urea, bspecially 14.4 - .15 Urea 
when basally applied, experiences the highest losses, prob
ably as a result of ammonia volatilization. More recent Urea 
data suggesithat CAN, when point placed and split CAN 
applied, results in improved efficiency in nitrogen use. In -
general, therefore, the type of nitrogen fertiher and its 0 211 11 1 I . 11...... J. I(0 
time and method of application can be manipulated to ,Yk NItat ":ha.
 
increase the efficient use of nitrogen by crops and to mini
mize losses. These observations are illustrated by data in Figure 4. Average Rate Functions for CAN and Urea in
 
Table 4. 
 Various Climatic Zones. 
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Table 4. 	 Effect of N Placement and NSource on 

Volatilization of Fertilizer N 


N Source Application Method N Volatilized 

(%) 

Urea Point surface 47a 
Urea Point 2 cm deep 49a 
Urea Point 4 cm deep 42a 
Urea Broadcast surface 24b 
CAN Point 2 cm deep 5b 

Figures followed by the same letter are not significantly 

different (p = 0.05). 


Phosphorus Fertilizers- Research on phosphorus fer-
tilizers has concentrated on the use of local finely ground
phosphate rock or their partially acidulated forms (PAPR) 
as less cxpcnsive alternatives to commercial phosphorus
fertilizo-s. Over the years, finely ground phosphate rock 
from Togo, Burkina Faso, Senegal, Mali, and Niger have 
been evaluated in field trials. On the basis of agronomic 
effectiveness relative to the supcrphosphates, Matam 
phosphate rock (Senegal), Tilemsi phosphate rock (Mali), 
and Tahoua phosphate rock (Niger) are (iemost reactive 
of the West African phosphate rocks When directly
applied, these rock phosphates varied from 70% to 98% in 
agronomic effectiveness relative to single superphosphate
(Table 5). They are therefore recommended lor direct 
application. Phosphate rocks from Togo, Burkina Faso, 
and the Parc W region of Niger are unreactive and are not 
recommended for direct application. 

Table 5.	Agronomic Effectiveness of Tilemsi and Tahoua 

Phosphate Rocks Relative to Single 

Superphosphate 


Phosphate Relative Agronomic 
Rock Source Crop Effectivne, s'

(%) 

Tilemsi (Mali) Groundnut 97.8 
Tilemsi (Mali) Maize 74.4 
Tahoua (Niger) Millet 70.0 

a. Single superphosphate = 100%. 

Sulfuric acid-based 50% PAPR made using these 
unreactive phosphate rocks has been tested in several 
locations. Results shown in Table 6 and Figure 5 indicate 
that, in general, 50% partially acidulated products per-
Iu.med as well as single superphosphate. A general rule of 

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 guide, it can be seen that the use of 
PAPR could result in substantial savings in phosphate fer
tilizer costs. 

Table 6. 	 Agronomic Effectiveness of Sulfuric Acid-Based 
50% Partially Acidulated West African 
Phosphate Rocks 

Relative 
Phosphate Rock Agronomic 

Source Soil Order Crop Effectiveness' 

(%) 
Togo 50% PAPR Alfisol Maize 90.0 
Togo 50% PAPR Ultisol Maize 66.7 
Togo 50% PAPR Oxisol Maize 108.9 
Kodjari 50% PAPR Alfisol Maize 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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Figure 5. 	 Combined Analysis for Effect of Phosphorus 
Source and Application Rate on Maize Grain 
Yield- Oxisol. 

As can also be seen by the data in Table 6, soil type
affects the response by crops to PAPR. Response to 
PAPR is lowest in Ultisols, which are very acid in reac
tion. AIditionally, sulfur-deficient soils such as are 
prevalent inmany savanna environments show higher 
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response to sulfuric acid-based PAPR as opposed to 
high-analysis fertilizers containing little or no sulfur 
(Figure 6). 
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-........


4400.............. 
4,200 .must 
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:,800 .. 

3,400 I I I I 

0 10 20 :30 40 50 Go 
Phosphorus Applied (kg IP,Os/ha) 

Figure 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 rates of phosphorus for optimum 
production are of the order of 60 kg P205/ha for the 
Alfisols, Oxisols, and some of the Ultisols. Ultisols con-
taining allophane materials such as are found in the 
highlands of Cameroon and eastern Africa require more 
phosphorus. In the sandy soils of the semiarid zone, 30 kg 
P205/ha appears optimal. 

Manures and Crop Residues-In the chemically 
fragile ecosystems 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 
manure can improve and maintain crop yields (Pichot 
et al., 1981). But it must be pointed out that the practice 
of manuring involves the transfer of soil fertility from 
pastureland to cropland. Manures in themselves do not 
generate nutrients. The production of manure requires 
effective means of collecting, storing, and redistribuing 
large quantities of already bulky materials. Where animals 
are stabled and fed, such a task is made easier. But the 
practice of herding without stabling, common to the 
nomadic populations of the Sahel and savanna regions of 
tropical Africa, does not benefit croplands. Rather, it can 
become a drain on soil resources, especially in popuiated 
areas, with potentially calamitous results in the case of 
overgrazing. Thus, although manures can improve and 
susttin productivity, the quantities required (of the order 
of 10 tonnes/ha) are high and cannot easily be obtained or 
handled by the farmer with only a hoe and a cutlass. 

Calculations by scientists 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, magnesium, 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 

up in the 	edible portions. Significant but variable 
quantities 	of plant nutrients are present in crop residues. 
For long-term fertility management of the soils, efforts 

be made to study the effects of the use of these crop 
residues to promote sustainability of overall soil fertility. 

work (Pichot et al., 1981) has shown the beneficial 
effects of the addition of crop residues. These authors 
noted that while addition of straw a2leviated 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 due 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 residues on crop production. During the first 
year, 4 tonnes/ha of millet straw was spread on the plots
receiving tj . crop residues. Thereafter, the residues gen
erated fror these treatments were annually spread on the 
plots and , ft to decay. in 1983, addition of the crop 
residuc P-one only marginally increased millet yield. By 
1986, the yield trends had changed dramatically. While 
yields from control plots had steadily declined, addition of 
either crop residue or fertilizers allowed the land to sus
tain moderate yields. In addition, there was no difference 
in yields between plots receiving chemical fertilizers and 
those receiving crop residues. More importantly, a com
bination of fertilizer and crop residues resulted in large 
significant increases in yield. The effects were additive 
(Figure 7). Data on soil pH after four consecutive crops 
are presented in Table 7. Significant increases in pH were 
noted in plots that received either crop residues alone or 
crop residues and fertilizers. Further soil analysis showed 
that these plots also had elevated levels of calcium, mag
nesium, and potassium. No significant differences in 
organic matter levels were found between treatments. Soil 
moisture studies conducted during the 1986 season failed 
to show any significant treatment effects, which indiczted 
that crop residue did not improve yields during the first 4 
years through improving the soil moisture-holding 
capacity. 

Knowledge about fertilizer response by crops in dif
ferent systems and environments forms the basis for 
economic analysis of fertilizer use which, in turn, forms 
the basis for fertilizer policy formulations. Promotion otf 
fertilizer use must be based on scientific information 
developed through fertilizer-related agronomic and r-il 
fertility research and sound economic and policy analyses. 
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The fertilizer promotion policy should include develop-
ment of soil fertility maps, establishment of soil testing
laboratories, formulation of soil- and crop-specific fer-
tilizer recommendations, and initiation c" well-designed 
fertilizer demenstrations under farmers' field conditions. 
At present, fertilizei recommendations for specific 
agrocl;natic conditions, crops, crop technology, and soil 
conditions generally do not exist. The blanket recommen-
dations for the whole country are not only inappropriate 
but could in fact be counterproductiv. 

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 3.99 
Crop residue only 4.36 4.34 4.22 
Fertilizer only 4.11 
Crop residue and fertilizer 4.30Cropresiue ndfrtilzerenvironment. 

4.04 
4.40 
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LSD (0.05) NS 0.24 0.23 
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Figui e 7. 	 Effecd of Fertilizer and Crop Residue 
Application on Millet Grain Yield (Sadore, 
Niger, 1986). 

As we 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-

izer management. Many countries in sub-Saharan Africa 
do have agricultural extensio., agencies of some sort that 
are assigned the job of fertilizer promotion and its effi
cient use. In many countries, the total expenditure on 
agricultural extension is larger than the expenditure on 
agricultural research, clearly indicating misplaced 
priorities (Boyce and Evenson, 1975). There is a need riot 
to reduce the expenditure on agricultural extension but 
rather to substantially increase the expenditure on agricul
tural research. 

Agronomic Program of IFDC-Africa 
The major thrusts of the agronomic program of 

IFDC-Africa are in two areas: (1) revalidating and refin
ing of existing information on fertility status of the soils as 
well as the fertilizer needs of the principal food crops and 
(2) generation of new information on fertilizer needs of 
soils and crops; the most economic fertilizer sources, 
preferably produced from local materials; and the long
term effects of fertilizer on soil productivity and the 

The objectives of the program are: 

1. 	To identify, within agroecologica! zones of sub-
Saharan Africa, the fertilizer needs of the important 

food crops. 
2. 	To evaluate alternative fertilizers and fertilizermanagement strategies and encourage the use of in

digenous resources to meet the fertilizer needs. 

3. 	To study the impact of fertilizer use on long-term 
productivity of the soil and on the environment. 

4. 	 To promote the development of national programs on
fertilizer research and extension. 

If objectives 1, 2, and 3 are considered the body of the 
vehicle, objective 4 is the motor or the driving force. Close 
collaboratiot, with national research 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 evaluation networks. Two such
networks-West African Fertilizer Management and 
Evaluation Network (WAFMEN) and East and Southeast 
African Fertilizer Management and Evaluation Network 
(EASFMEN) are already irt existence as mentioned ear
lier. Workshops and extensive training programs are 
organized for collaborating network members to enhance 
their ability to conduct fertilizer trials and to transier new 
information to farmers. 

IFDC scientists and their national counterparts have 
established benchmark experiments (BME) in the prin
cipal soil units within their zones. Information generated 
for a generalized soil unit and agroecological zone would 
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be adapted to local conditions through on-farm fertilizer 
evaluation. In this effort, research workers would be en-
couraged to work hand-in-hand with their natio~Aal exten-
sion counterparts. This free-flow of information between 
IFDC scientists, their national counterparts in both 
research and extension, and the farmers is illustrated in 
Figure 8. 

IFDC-~ric] [ IFDC-Africa
IFhC-Atrica On-Farm FertilizerBenchmark ResearLheEvFertilizer Evaluation 

Management 
and 
eFerj.lizer 

Evaluation Networks 

Natonal 
esn 

Systems 

National Agricultural Research National Agricultural Research 

Center-benchmark Center-On-Farm 
Research Fertilizer Evaluation 

Farmers 

Figure 8. Flow of Information Between IFDC ScientistsandNatona Conter-its.Investigations on Egbeda Soil Series," Agron. J.,and National Counterports. 

Annually, collaborating national scientists and exten-
sion personnel .e invited to "research planning"
workshops. Reh.'s of the previous season's trials are 
analyzed and reviewed at these workshops, and programs
for the oncoming cropping season are developed and 
adopted. 
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Recherche Micro Socio-Economique Sur Les 
Contraintes a l'Utilisation Des Engrais en 
Afrique Sub-Saharienne et D veloppement de Politiques 

Carlos A. Baanante et Thomas P. Thompson 

Resume 

Le principal objectif d cet cxposd est de d6velopper et 
de prdscnter un cadre global pour ia recherche micro 
socio-6conomique sur les contraintes A I'utilisation des 
engrais en Afrique sub-saharienne. Ce type de recherche 
est n6cessaire pour permettre la formulation de politiqucs
susceptibles de promoaivoir l'utilisation des engrais ct le 
dvcloppenicnt agricolc. 

Cc travail s'articule autour de quatre sections portantsur (1) le cadre g6n6ral de trude des contraintes A la 

demande d'engrais au niveau des agriculteurs, (2) les con-trine p uritr s otcteles laf d nras,()traintes potentilles AIa fourniture des engrais, (4)ecs 
issues m6thodologiques et les limites de la recherche 
micro socio-6conomique, et(5)la port6e de larchrche 
micro socio-6conomique danses domaines de a concep-
ion t de Ia misc en oeuvre de poliiqucs d'cngrais. 

Le cadre g6n6ral de cc type de recherche est bas6 Ala
fois sur les principes de la th6orie micro socio-
6conomique et sur lcs concepts traditionnels de l'offre ot 
de la demande. En 61aborant cc cadre, cctte 6tude 6tablit 
les fondements pour une recherche approfondic sur los
facteurs agro6cologiques, sociaux et 6conomiques qui
conditionnent les d6cisions des paysans concernant leur 
production, et que les d6cideurs politiqucs doivent 
prendre en rompte Iorsqu'ils envisagent de promouvoir le 
d6veloppement agricole. 

Les facteurs qui influent sur la production agricole et 
la demande d'engrais sont analysds dans le contexte de 
I'agriculture sub-saharienne, l'accent dtant mis sur la 
diversit6 des climats, des sols et des environnements 
socio-6r'oomiques. 

Lcs facteurs qui affcctent la demande d'engrais sont: 
(1) la nature de ]a demande locale des produits agricoles
et les prix de vente de ces produits qui d6termincnt la 

rentabilitd des intrants achetus, tels que les engrais; (2) la disponibilit6 e! le prix des intrants autres que les engrais,
c'est--dire: la main d'ocuvre, la fumure organique, ct lcs 
semences des varidt6s am61ior6es; et (3) le rggime foncier, 
les cr6dits agicoles, et les services de vulgarisation. Les 
contraintes Ala livraison des engrais au champ ont 
6galement 6t6 bri6vement abord6es. 

Diverses approches m6thodologiqiies pour conduire cc 
type de recherche on 6t6 6valu6es, y compris lcs 6tudes 
de cas, los panels, et lcs enquEtes exploratoires. 

En conclusion, cette 6tude souligne I'importance de ]a
recherche micro socio-6conomique pour le 
d6veloppement de politiques efficaces susceptibles de 
promouvoir l'utilisation des engrais et la production 
agricole en A'rique sub-saharienne. 
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Micro-Socio-Economic Research on Constraints to Fertilizer 
Use in Sub-Saharan Africa for Policy Development 

Carlojs A. Baanantc and Thomas P. rhompson 

Introduction 

Sub-Saharan Africa comprises more than 40 countries 
with wide diversities in natural resources, agricultural 
sectors, and levels of development. The population of the 
subcontinent is in excess of 400 million and has 
experienced tremendous growth during the last two 
decades 1960-80 (United Nations, 1981). Sub-Saharan 
Africa is the sole region of he world where the annual 
rate of population growth actually increased, from about 
2.5% 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 
expansion of food and agricultural production, per capita 
food production in most countries of sub-Saharan Africa 
decreased during the period 1971-84 (Table 1) and the 
dependence on food imports and emergency food ai!prgasincreased. 
programs 

The resource endowments and technologies that 

characterize agricultural production in sub-Saharan Africa 

show that (1) expansion in agricultural production through 

increased area of cultivated land is quite 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 yields. 0Liberia 

However, sub-Saharan Africa has some of the lowest 
levels of fertilizer use in the world. As shown in Table 2, 
the average use of NPK (nitrogen, P205, and K20)/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 countries used mre than 10 kg/ha. Among 
35 sub-Saharan countries, only 17 increased fertilizer use 
per hectare during 1974-82. 

Given the low levels of fertilizer use in sub-Saharan 
GvntelwlvlofSomalia 

Africa and the demonstrated contribution of fertilizers in 
increasing croD yields and land productivity, there is great 
potential to expand food production and promote
agricultural development through the increased ofagiutrlTogo-13-. use 

fertilizers. However, to realize this potential will require 
government policies, investments, and action programs 
that effectively promote the adoption and increased use of 
fertilizers by small-scale farmers. 

The design and effectivness of government policies 

and actions depend fundamentally on the availability of 
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Table 1. Growth Rates of Per-Capita Food Production in 
37 Sub-Saharan African Countries, 1971-84 

Growth of Per-Capita 
Food Production 

Country 1971-79 1980-84 
......------- -----

Angola -2.2 -2.2 
BenBotswana -5.30.3 0.50.7 
Burkina Faso 0.0 -2.1 
Burundi 0.0 -3.0 

Cameroon -0.5 -2.1
 
Central African Republic 0.0 -1.2
 
Chad -0.1 -4.2
 
Congo -1.1 -1.7
Cote d'lvoire 0.4 -1.5
 
Ethiopia 
 -1.6 -3.9Gbn-0.4 0.03
Gabon
 
The Gambia -5.5 2.7
 
Ghana -3.5 -0.8
 
Guinea -1.7 1.2
 
Guinea-Bissau 0.1 7.1
 
Kenya -1.6 -2.0
 
Leria -2.1 -3.8
 

-1.9Madagascar -0.5-0.5 -0.5 
Malawi -1.3 -0.7 
Mali -0.8 -1.6 
Malit -0.8 -1.6 
Mauritania -1.9 -3.4 
Mauritius 0.8 1.7 
Mozambique -3.6 -3.9 
Niger 0.0 -5.7 
Nigeria -0.7 -1.6 
Rwanda 0.4 -1.2Senegal -4.4 2.9 
Sierra Leone -1.9 -2.7 

-4.6 -4.1 
Suda 0.4 -3.6 
Swaziland -1.1 0.7 
Tanznia -0.7 -3.4 

-1.3 -3.2 
Uganda -1.2 0.7 
Zaire -1.5 0.6 
Zaia -1.9 -. 4 
Zambia -1.9 -2.4Zimbabwe -2.8 -7.9 
Total -1.2 -2.0 



Table 2. Characteristics of Fertilizer Use In 35 Sub-Saharan African Countries, 1961-65 to 197842 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Country 
Nutrient 

1974-76 1978-82 
Nutrient 

1974-76 1978-82 

1978-82 
as % of 
1961-65 

% Share of Total Use, 
1978-82 

N P K 
---- (kg/capita) --- (kg/arable ha) -

Angola 1.10 2.17 4.302.00 430.0 48.8 27.1 25.6Benin 1.10 0.53 1.70 1.10 550.0 51.5 27.3 21.2Botswana 3.00 2.00 1.60 1.17 42.983.3 57.1 0.0Burkina Faso 0.50 1.23 1.00 3.27 32.7 23.5NA 41.8Burundi 0.20 0.33 0.60 0.90 NA 29.651.9 22.2Cameroon 1.80 4.40 2.20 5.37 670.8 52.2 17.4 31.1Central African Republic 1.00 0.50 1.10 0.63 633.3 89.5 5.3 10.5Chad 1.80 1.00 2.50 1.40 NA 42.9 21.4 31.0Congo 2.30 0.37 4.70 0.90 47.4 59.3 11.1 33.3C6te d'Ivoire 5.20 5.33 10.10 11.00 1,100.0 33.9 19.1 47.3Ethiopia 1.00 1.13 1.90 2.60 2,600.0 38.5 61.5 0.0Gabon 0.90 0.53 1.10 0.60 44.4NA 11.1 33.3The Gambia 2.20 4.30 7.70 16.43 4,108.3 31.6 62.1 5.9Ghana 1.90 1.40 6.80 7.03 1,172.2 48.3 19.9 30.8Guinea 0.30 0.27 1.00 0.87 144.4 23.1 42.3 30.8Kenya 3.80 3.63 22.50 26.17 272.6 47.4 40.3 12.4Liberia 2.80 1.53 7.7012.80 1,925.0 55.8 28.1 16.0Madagascar 1.00 1.33 3.00 3.93 262.2 43.2 18.6 38.1Malawi 3.30 5.10 7.70 13.57 589.9 70.5 17.7 11.5Mali 1.20 1.67 3.70 5.63 NA 50.9 21.3 29.0Mauritania 0.50 0.67 3.70 5.83 NA 67.4 25.1 7.4Mozambique 0.80 2.602.77 9.57 503.5 56.8 32.4 10.8Niger 0.20 0.40 0.30 0.70 NA 42.9 42.9 9.5Nigeria 0.80 1.87 4.871.80 4,866.7 52.1 30.8 17.1Rwanda 0.00 0.13 0.40 0.47 NA 42.9 28.6 28.6
Senegal 8.40 4.33 4.708.40 106.8 28.4 42.6 30,5Sierra Leone 0.70 0.30 1.10 0.77 766.7 34.8 34.8 34.8
Somalia 0.70 0.17 2.10 91.70.73 86.4 4.5 9.1Sudan 4.90 2.63 6.40 3.93 106.3 99.2 0.8 0.0Tanzania 1.90 1.70 6.10 5.67 515.2 59.4 25.3 14.7Togo 1.10 0.90 1.70 1.70 NA 35.335.3 27.5
Uganda 0.30 0.400.03 0.07 9.5 50.0 50.0 0.0Zaire 0.50 0.30 1.70 1.20 600.0 47.2 25.0 22.2Zambia 12.20 12.93 11.90 14.87 707.9 68.6 22.4 9.2Zimbabwe 22.70 19.50 56.00 55.33 199.8 51.0 28.6 20.5 

Mean 2.12 233 5.73 51.34.17 347.7 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 56.00 55.33 4,866.7 99.2 62.1 47.3 

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 areas. 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 FAO Fertilizer Yearbooks, various years. 
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information and knowledge about the circumstances and factors and circumstances that determine the behavior of
 
behavior of farmers. Micro-socio-cconomic research to farmers with respect to agricultural production and the
 
understand the farmers' deci.ionmaking processes and to demand for fertilizers and (2) the analysis of factors that
 
identify constraints to fertilizer use is required for the influence and determine the supply of fertilizers available
 
design of effective government policies that promote to farmers (see Figure 1). In the first component,

fertilizer use and agricultural development. The lack of micro-socio-economic research should identify the
 
the type of information and knowledge which constra.ints to fertilizer demand and use among the diverse
 
micro-socio-economic research can provide has factors that affect agricultural production technology, the
 
contributed to the limited success, and often the failure, of availability and use of resources, and the socioeconomic
 
programs and policies that were adopted to resolve the environment. Agricultural production economic theory

food production problems of sub-Saharan Africa during provides the basic conceptual framework for conducting
 
the last quarter century. The success of policies the micro-socio-economic research and establishing

established in the context of macro-socio-economic implications for policy development. This type of research
 
planning or integrated rural development programs in involves the collection and analysis of data and
 
sub-Saharan Africa has indeed been disappointing, information from samples of farmers who are
 
Recognizing that micro-socio-economic research in representative of various sub-Saharan agroclimatic and
 
sub-Saharan Africa is important and needed, a recent socioeconomic environments. It has implications for the
 
report from Michigan State University (Eicher and Baker, development of policies that can induce the adr-,ption and
 
1982) stated: "It is more evident than ever that long-run increased use of fertilizers by modifying the ci,'cumstanccs
 
food and agricultural development strategies must be built and behavior of farmers, i.e., policies that affect the
 
on a solid foundation of micro research on small farmers, demand for fertilizers by farmers.
 
traders, and herders."
 

S~ha' Determined by 
The main objective of this paper is to present and Production andI 

discuss a framework for micro-socio-cconomic research .- - - Prices of

Fertilizer - - 0 Agricultural
for the study of ~onstraints to fertilizer use in sub-Saharan Added .- Products

Africa. Such research will facilitate the development of Returns / 

effective policies to promote fertilizer use and agriculturalj / / FertilizerDeterminedof bSupply
development. For this purpose, the paper is organized into ) Benelits D Fertilizer 
five sections concerned with (1) a general framework to 
study farm-level constraints to fertilizer use, (2) the /
potential constraints to farm-level demand for fertilizers /- Fertilizer 

-in the context of sub-Saharan agriculture, (3) potential / - - - Added 
factors constraining the supply of fertilizers to farmers in - Cost 
the region, (4) methodological issues and limitations of Fertilizer (kg/ha) 
micro-socio-economic research in sub-Saharan Africa, and 
(5) the implications of micro-socio-economic research for 
policy design and implementation. Slkg 

AGeneral Framework for Micro Research 
on Constraints to Fertilizer UseIn the most basic sense the actual use of fertilizers by Fertilizer Fertilizer Demand 

farmers depends on two fundamental elements: (1) the Price 

desire and financial ability of the farmers to use fertilizers 
as a beneficial component for production of crops and 
(2) the availability and cost of various fertilizers. The first 0
 
element determines the demand of farmers for fertilizers, \O4
 
and the second is determined by the supply of fertilizers. , 1 1 D,
 
The actual :se cf various types and quantities of fertilizers Do , 02 Fertilizer (kglha)
 
is directly related to these two basic elements.
 

Figure 1. Conceptual Basis of Framework for Micro-

Therefore, the framewoik for micro-socio-cconomic Socio-Economic Research on Constraints to
 

research on constraints to fertilizer use is based on the Fertilizer Use. 
demand for fertilizers by farmers, on the one hand, and 
the supply of fertilizers, on the other. This framework The second component concerns the study of the 
includes two basic components: (1) the analysis of the factors and circumstances that influence and determine 
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the supply of fertilizers available to farmers. This type of 
research concerns the analysis of factors that influence the 
production, importation, distribution, retailing, and pricing 
of fertilizers. Such research is necessary to identify
problems and inefficiencies that constrain the supply 
and/or increase the cost of fertilizers. The knowledge and 
information that such research provides is necessary for 
the design and implementation of policy measures that 
can ensure an adequate supply of fertilizers to satisfy
demands of farmers at the lowest possible cost. These 
policy measures should complement policies that attemptto promote fert~lizer use by modifying the circumstances 
and beormo frmrus, any thusodeindthciremsarchsand behavior of farmers, and thus demand. This researchiiwvolves the collection and analysis of data and 
involvesaton fro 
 lio andpvalso organizations
information from public and private sector organiatins 
thatinformation 
distribution, and pricing of fertilizers, as well as an 
assessment of the infrastructure and policies that afctthc supply of fertilizers available to farmers. 

Given the nature of research in each of these twocomponents, it is evident that micro-socio-cconomic 

research is greatly nceded to examine the factors that are 

constraints to fertilizer use as a result of their negative 

imp.ct on the demand for fertilizers by farmcrs g 


Farm-Level Fertilizer Demand Constraints 

Fertilizers are 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) economic 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
 
in pu ts.
 

The agricultural production function and economic 
theory provide the basic conceptual framework for thestudy of potential constraints to agricultural production

stual y onso poraient ts to gri ult ral pro uct on 
and fertilizer demand. The following general model of the 
agricultural production function is adopted for this 
purpose.
 

Yi = f(XI Xn, ZI .... Ws, K) (1)..... Zm,WI ..... 

whee, crop production of a given i crop or cropping 
system (Yi) is expressed as a function of: 

- the use of n variable inputs XI .....Xn, such as fertilizer 
and labor; 
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- the quantitative and qualitative nature of m short-run 
fixed factors of production Z1,....Zm, such as land and 
capital; 

- exogenous and stochastic climatic factors W1,....Ws, 
such as rainfall and temperature; and 

- the knowledge and experience of farmers (K). 

Crop production (Yi) and the use of fertilizer and 
other variable inputs (Xl .Xn) by farmers dependsote vaibeipt.X,..n yfresdpnsoon 

the availability, qualitative nature, and use of the short-runfi e fatr"o p od c on(fixed l..Z ) p retosab ufactors of production (ZI,..Zm), perceptions about 
the occurrence and influence of stochastic climatic factors(WI.....Ws), the knowledge and access of farmers to 

(K), and finally, a set of economic and social 
forsatin the a ior of ers. I n sorn 

factors affecting the behavior of farmers.Inthe short-run,
however, the knowledge of farmers and their perceptionsof climatic factors arc taken as given and constant. Then, 
the production function and the dem'and funcuions for 

fertilizers and other variable inputs arc simultaneously 

determined by the technical input-output relationships,
 
the "levels" of use and characteristics of short-run fixed 
factors of production, and the economic and social factorsaffecting the behavior of farmers, such as crop and input 

prices, land tenure, and the availability and cost of credit. 
Hence, in the short-run, the following functions are 
simultaneously determined: 

Yi = f(X1.Xn, ZI.Zm) 

and variable input demand functions 

X1 = 0 (Pxl, Pxn, Pyi, Zi.Zm, E....Eq) 
X2 = o (Pxl,.Pxn, Pyi, Z,....Zm, E....Eq) 

............. .......El ...q..
p. .. 

Xn =o (Pxl,..Pxn, Pyi, ZI,..Zx, El1.... Eq).
 

In addition to the input and crop prices (PxJ and Pyi), the
 
demaddtion vaoith o nd y the
e inputn cr a
demand for variable inputs ,also affected by the

sho t-run fixed factors of production (ZI.....Zm ), and by a 
shoit-runonxedcfatorsoofaroductios (ZE.Zm..and by 

Since fertilizer is a variable input, the obseived (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 use and quality of other variable 
inputs and fixed factors of production. If the variable input 
XI is the fertilizer quantity, the general fertilizcr response 
and demand function models may be expressed as follows: 



fertilizer 	response function 

Yi = f ( X1 / X2....Xn, Z1 ....Zm, W1.....Ws) 

fertilizer 	demand function 

X1 = (Pxl / Px2...P.n, Py, _ZI ..... .m, 

WI1....Ws, EI....Eq) 

The fertilizer response function shows the relationship
between 	crop yield (Yi) and the quantity of fertilizer or 
plant nutrient applied (Xi) in a two-dimensional setting 
that is obtained at given levels of use of variable inputs 
(X2.....Xn), Fixed factors (Z1I.... Zn). and climatic variables 
(WI....Ws). Fertilizer response functions can be repre-
sented by mathematical expressions and curves and are 
directly affected by the use of variable inputs (X2....Xn), 
fixed factors (ZI....Zn), and climatic variables (WI....Wj), 
and indirectly by economic and social variables (EI....Eq) 
that influence the use of variable inputs and fixed factors. 
All these 	factors and variables are in fact modifiers of the 
shape or 	shiftcrs of fertilizer response and demand curves
and, therefore, potential constraints to fertilizer response 

and demand. In the following subsections these lactors are 
discussed in the context of small-scale agriculture in 
sub-Saharan Africa. 

The Demand for Agrict, tural Products 
The demand for agricultural products and climatic and 

soil factors are the main dctcrminants 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, ,ther 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 countries of 
sub-Saharan Africa, however, the domestic demand is the 
most important component of the total demand for 
agicultural products (Table 3) and the majority of export 
crops are nonfood crops that are produced on laiger 
farms with modern technology and fertilizers. Therefore, 
in micro-socio-cconomic research, emphasis must be 
gi'en to the domestic demand for agricuitural products, 
especially staple food crops. 

An analysis of the domestic demand for agricultural 
products in countries of sub-Saharan Africa is beyond the 
scope of this paper. However, it is important to recognize 
that food preferences, population growth and, to a lesser 
extent, changes in income are the main determinants of 
the domestic demand for agricultural products. I recent 
years, per capita income has remained stagnated in most 
sub-Saharan countries, and the main source of the 
expansion in domestic demand has been the rate of rapid 
population growth. 

Table 3. 	Estimates of Imports and Exports if Cereals,
 
Rice, and Maize in Sub-Saharan African
 
Countries, 1985
 

Cerels, Rice,_ ,i 
Counltry Imported F-xpo red Imporied Exported Imported Exported 

...... (O0mI) ...... (10 mr) ..... (100 mI).. ...... ....... 


-kswana 1.547 102 8412 479 
Ced'Iore 5 T3 6W 34= 123 5 575 
Guinea 1,402 177 7,0D0 
K"ny 3,647 .56 . 2000 177 
Maurnius 1,793 4 A,541 41 110 
Reunion I. 3 7.-32 35 3W) 
Z-""r_"29 3 % OW 
Zornbb 1,529 Im9 3596 . 1087All Other 83637 1.1KI 211.450 167 1,197 2,661 

_T,, __________.____ "__________4_ 1_.471_5_3_0 
Caluonsarebasedon47sub-Saharan cuntie. 

S .... FAO TradeYearbo1986. 

Food preferences in sub-Saharan Africa are by and 
large 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 asert pling patterns vary as a consequence of the diversity in 

agroclima'ic conditions. However, as shown in Table 4, 
there are also distinct rural-urban differences in food 
cons,mption which may be associated with differences in 
food preferences, income, and the access to imported 
supplies of food. For instance, the increasing urban 
demand for rice in Liberia, Sierra Leone, and some areas 
of Ghana dramatically increased the importation of rice 
during the period 1970-80 (Pearson et al., 1981). 

Changes in the demand for particular crops affect the 
adoption and use 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 crop production. 

The prices ihat farmers receive for their products
affect agricultural production through their influence on 
(1) the land area that farmers plant with crops and (2) the 
use of fertilizer and other variable inputs on the areas 
planted. Thus, lower crop prices tend to reduce crop 
production as a result of the negative impact on both the 
area planted with crops and crop yields. Lower crop prices 
decrease the profitability of fertilizer use by reducing the 
economic value of the increments in crop yields associated 
with the use of fertilizers. Hence, increases or decreases in 
crop price. can expand or constrain the farm-level 
demand for fertilizers by increasing or decreasing the 
profitability of fertilizers and the land area planted with 
crops. Policies of crop support prices arc often adopted to 
promote crop production by providing farmers with 
minimum crop prices and a more stable and predictable 
price environment. 
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Table 4. Principal Food Staples in Rural and Urban Areas for 40 African Countries 

Country 

Sahel 
Cape Verde 
Chad 
The Gambia 
Mali 
Mauritania 
Niger 
Senegal 
Upper Volta 

West Africa 
Benin 
Cameroon 
C61c d'lvoire 
Ghana 
Guinea 
Guinea-Bissau 
Liberia 
Nigeria 
Sierra Leone 
Togo 

Central Africa 
Angola 
Central African Republic 
Congo 
Gabon 
Zaire 

East Africa 
Burundi 
Ethiopia 
Kenya 
Rwanda 
Somalia 
Sudan 
Tanzania 
Uganda 

Southern Africa 
Botswana 
Lesotho 
Madagascar 
Malawi 
Mozambique 
Namibia 
Swa:.il and 
Zambia 
Zimbabwe 

Staple Foods 
Rural Urban 

Maize Maize
 
Millet, sorghum Rice, wheat
 
Rice 
 Rice
 
Millet, rice, sorghum Rice, wheat
 
Millet, sorghum Rice, wheat
 
Millet, sorghum Rice, wheat
 
Millet, rice Rice, wheat
 
Millet, sorghum Rice, wheat
 

Maize, millet Rice, wheat 
Maize, millet Maize, millet
 
Cassava, millet Cassava, rice, wheat
 
Maize, cassava 
 Mai'e, cassava, wheat
 
Rice, cassava Rice
 
Rice, cassava 
 Rice, cassava
 
Rice 
 Rice, cassava
 
Rice, maize, sorghum Rice, cassava, wheat
 
Rice 
 Rice, wheat
 
Pice, maize, millet, Rice, wheat, cassava
 

Cassava, maize Cassava, wheat
 
Sorghum, maize, cassava Wheat, rice
 
Cassava, rice, maize Wheat, rice
 
Cassava, plantains Wheat, rice
 
Cassava, maize, wheat Cassava, maize, wheat
 

Maize, sweet potatoes, cassava, plantains, pulses Cassava, sweet potatoes, pulses, plantains
Teff, maize, b?,rley, sorghum, wheat Teff, maize, barley, sorghum, wheat 
Maize Wheat, maize 
Plantains, pulses, maize, sweet potatoes Plantains, pulses, sweet potatoes
Maize, sorghum Maize 
Sorghum, wheat Sorghum, wheat 
Maize, rice, cassava Wheat, maize, rice 
Plantains, pulses, millet, maize, sweet potatoes, Plantains, pulses, millet, maize, sweet 

cassava potatoes 

Maize, sorghum Maize 
Maize, wheat Maize, wheat 
Rice Rice 
Maize Maiyze
Cassava, maize, wheat, rice Cassava, wheat, rice 
Mahangu Maize 
Maize Maize 
Maize Maize 
Maize Maize 

Source: U.S. Department of Agriculture, 1980. 
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Prices that farmers actually receive for their crops are 
seriously affected by the fr,,quent lack of accessible and 
stable local markets in sub-Saharan Africa. The access of 
farmers to markets is often hampered by the lack of an 
adequate: transportation infrastructure and by high 
haiidling and transaction costs. This problem and the 
instability of crop prices, caused by drastic seasonal 
fluctuations, have motivated many farmers to be 
self-sufficient 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 (Whctham and Currie, 1967). This problem is 
becoming more -evident as planners and policymakcrs 
attempt to satisfy the increased demand for food by the 
rapidly growing sub-Saharan urban centers through 
increased supplies from local farmers, 

Sub-Saharan farmers arc essentially price takers and 
are frequently 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 ensure a predictable and 
stable supply of food to urban areas (Eicher and Baker, 
1982). In this context, effective government policies must 
provide price stability for crops and improve the access of 
farmers to competitive markets. 

In relation to crop prices and access to markets by 
farmers, micro-socio-economic research on farm-level 
constraints to fertilizer use must document (1) the 
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 
economic, social, and intrinsic value of the increased crop 
yields that fertilizers can provide. 

Climatic and Soil Factors 
Knowledge about climatic conditions and soil 

characteristics in various geographic 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 
exist in sub-Saharan Africa is provided by the six 
agroecological zones shown in Figure 2. However, even 
within each zone, where micro research on farm-level 
constraints to fertilizer use may be conducted, significant 
differences in climatic and soil factors can be obscrvcd. 

Climatic factors (rainfall patterns, solar radiation, and 
temperature) and soil characteristics (land gradient, soil 
texture, organic matter content, and plant nutrients) arc 
crucial determinants of the agronomic effectiveness of fer-

tilizer use on crop production. Climatic and soil factors 
can be important constraints to fertilizer use through their 
influence on the response of crop production to fertilizer 
use. These factors, therefore, must be considered as 
sources of classification or stratification that may be used 
to (1) identify relatively homogeneous domains for select
ing relevant locations to conduct micro-socio-economic 
research and (2) minimize variability in these factors 
among samples of farmers selected for intervAewing. 

In relation to micro-socio-economic research and 
policy development, it is important to note two basic dif
ferences between climatic and soil factors. Climatic factors 
are stochastic and obviously cannot be changed through 
poliies, whereas soil factors are given and fixtd 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 s',ch as fertilizers, 
organic manures, and lime. In reference to climatic and 
soil factors, micro-socio-economic research should 
provide information about farmers' perceptions of (1) the 
influence of uncertain climatic variables, such as rainfall, 
on crop production and fertilizer use andi (2) 'he 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-yielding varieties (HYV) of rice and wheat and the 
use of fertilizers, has been responsible for most of the 
increases in agricultural production and productivity in 
r-cent decades. 1owever, i, sub-Saharan Africa, the con
tribution of irrigation and fertilizer to crop production is 
very limited and rather insignificant in the majority of 
countries. With the exception of Sudan and Madagascar, 
the area irrigated is less that 5% of the total area cul
tivatcd in most other countries (Table 5). However, irriga
tion is important in certain areas of sub-Saharan Africa 
such as the river valleys of Zimbabwe, Somalia, Ethiopia, 
and Mozambique, and in parts of Mali, Senegal, and 
northern Nigeria (Eicher and Baker, 1982) Irrigation 
affects 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 research 
should document the availability and use of irrigation by 
farmers and the role it plays in crop production and fer
tilizcr use. 

Cropping Systems 
The diversity of agroclimatic conditions in sub-Saharan 

Africa is evident in the variation in cropping patterns. As a 
generalization, one or perhaps two food crops dominate 
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Source: U.S. Agency for International Davelopment, 1987. 

Figure 2. Agro-Eculogical Zones of Sub-Saharan Africa. 

each agroclimatic zone. Althou,,h priority is given to Sorghum and diverse varieties of millet are the most 
staple food crops, sub-Saharan farmers have developed a prevalent crops in sub-.Saharan Africa. Sorghum cultiva
strategy of economic divcrsification based upon food tion is most common in sub-Saharan areas where rainf,-.l 
crops, cash crops, and n'qnagricultural wvork. The amount is hbetween 600)and 1,(XO ram/year. In northern Nigeriaand seasonality of annu ainfal arc the prime faclor; and southeastern Niger, sorghum and millet crops account 
determining the crops, cropping systems of a region, and for as much as 50% of the cultivated area (Beeden et al., 
the pursuit of nonagricultural work. 196). Where sorghum and millet are not intercropped, 
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farmers have been observed to grow several varieties of 
each crop on different household 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 
Cape Verde 
Chad 
Congo 
Cong.'or
Ctetivoire 

2 
7 
1 
1 

20 

2 
7 
2 
2 

38 
3 

2 
7 
3 

564 
58 

1 
7 

4 
Ethiopia 75 92 3 94 
Ghana 
Guinea 
Kenya 
Liberia 
Madagascar 
Malawi 
Malai 
Mauritania 

8 
50 
29 
2 

330 
4 

15 
4 

15 

4 
2 

40 
13 

170 
7 

8 
8 

68 
4 

820 
18 

8 

7 
70 
70 
5 
5 

22 
30 

8 

Mauritius 
Mozambique
Namibia 
Niger 
Nigeria 
Reunion 

15 
26 

6 
4 

22 
6 

15 
38 
7 
6 

6 
7 

16 
62 

8 
12 

760 
5 

17 
82 
8 

14 
1 

5 
Rwanda 
Senegal 
Sierra Leone 
Somalia 

7 
110 

6 
115 

13 
1 
13 

13 1 

14 
170 

15 

15 
175 

16 
180 

Sudan 1,750 1,565 1,600 1,700 
Swaziland 47 56 58 62 
Tanzaaia 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 Yearbook, 1986. 

Although sorghum and millet will undoubtedly remain 
the food crops of choice among small sub-Saharan 
farmers, rice and wheat appear to be of growing impo-
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tance throughout the subcontinent. Although Madagascar
is the largest rice producer in sub-Saharan Africa, rice is 
also a stap!e food in Liberia, Sierra Leone, and some 
areas 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 ex
panding rapidly in Sudan, northern Nigeria, and Zambia;
wheat is grown mostly on large mechanized farms that are 
often supported through foreign aid and gow:rnment 
policy (Eicher and Baker, 1982). 

Maize, the staple food in much of eastern 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 comrpared with sorghum and millet,maize is less vulnerable to dstruction by birds. 

In the humid forest zones of Uganda, Ianzania, 
Ghana, Cte d'Ivoire, and Zaire, plantains, roots, and 

tubers are the main food crops, and they are often inter
cropped with maize or pulses. Cassava 	is an increasingly
attractive root crop because it requires less labor com
pared with cereals and yams, it is viable in a wide range of 
agroclimatic regions, it has low soil nutrient requi-ements,
and it is more resistant to pests. Cassava is referred to as a
"famine crop" because some varieties can rcatain in the
ground for several years without a significant reductior. in 
quality.

1
 
Intercropping, simultaneously producing 
 two or more 

crops on a field, is 	found in the cropping systems of
several regions in sub-Saharan Africa. Intercropping hasbeen adopted because it provides several technical and 
economic advantages. Those advantages include (1)
nitrogen fixation by legume intercrops, (2) reduction in
weeds and therefore lanor, because intercrops cover the
ground, and (3) greater plant density, fewer disease and 
insect problems, and better use of limited areas 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 cvidence for that observation 
continued into this decade in several studies of northern 
Nigeria (Baker, 1978-80). 

The practice of intercropping affects the efficiency of 
use of applied nutrients and thereby the response of crop
production to fertilizers (Oclsligle et al., 1976). Hence, it 
is an important determinant of (he farm-level demand for 
fertilizers. Micro-socio-economic research should provide
information about (1) the nercropping practices and 
cropping systems 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 research 
should facilitate the identification of variables that could 
be modified through government policies to promote the 
adoption of more effective cropping systems and the 
demind for fertilizers, 

Land Tenure 
Land tenure systems affect the economic benefits and 

incentives for farmers to use fertilizers and other variable 
inputs. Land property rights and tenure arrangements that 
promote the unequitable sharing by farmers in the costs 
and benefits of fertilizer and other variable inputs and/or 
limit the access of farmers to the long-term benefits of 
inputs reduce the economic incentives of farmers to use 
modern agricultural inputs, 

Land tenurt- In sub-Saharan Africa may be described 
as a communal system of ownership and private use rights. 
Access to land is often controlled by village chiefs or tradi- 
tional authority figures who frequently determine descent 
rights. Private use rights provide households continued use 
of land over time and sometimes allow land to be pur-
chased and sold. Hlowevcr, the commercialization of land 
remains limited throughout the sub-Saharan region. One 
notable exception is in the Buganda region of Uganda 
where individual ownership is well developed. Sub-
Saharan farmers are frequently critical of individual 
ownership because that system increases :he size of some 
farms and thereby inequality and a landless class of 
people. Low population densities, abundant land, and the 
prevention of settlers and foreign firms from acquiring
land titles have limited the development of distinct 
landholding and landless social classes in some countries. 
Throughout sub-Saharan Africa, the area cultivated per 
household has consistently been estimated to be between 
1and 4 ha (Upton, 1973; Cleave, 1974). 

As the year 2(XJ 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 th:it increased attention 
be given to land tenure issues, probierns, and policies, 

T'he issue of sub-Saharan land tenure had been clo-qcth isuemofsubSaharan (19ne heconomicando 
t sand 

As long as the state ;s ill-formed and property rela-
tions are as yet in no-man's-land between customary 
and contract law, a network of chiefs will remain 
cent-al to the expansion of commercial agriculture. 
This is not just a colonial issue: it is a matter of the 
relationship between an underdeveloped state and 
economic transform azion. 

During the past luarter century, most studies of land 
tenure in sub-Saha, n Africa suggested that the con-

munal system was not so rigid as to constrain the accelera
tion of agricultural production. Because land is becoming 
less abundant, that view is no longer justified. As land 
becomes rore intensely cultivated, the micro-socio
economic study of land tenure systems will beconle 
increasingly important. One of the major policy tasks of 
sub-Saharan governments is to carefully evaluate cus
tomary laws of land tenure and suggest changes that will 
allow sub-Saharan farmers to have the security that will 
accelerate capital investment in land improvement and 
increased productivity. 

Micro-socio-economic research is needed to (1) better 
characterize 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 cianges in land tenure. The information 
that micro-socio-economic research can provide about 
land tenure systems is also needed to assess the efficiency 
and equity implications of various govcrnmtnt policies 
affecting the agricultural sector. 

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 (money) and physical assets is an indication of 
wealth and financial capability. The availability and use of 
machinery, equipment, im.,lements, and animals in 
agriculture affect land use farm management practices 
and production technology, including the use of fertilizers. 

Compared with Asia, the use of machinery, equipment,
and animal traction is quite limited in most countries of 
sub-Saharan Africa. Hand tools and simple implements 
are the main means 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 hoes, 12% by oxen, and 4% by 
tractors. Such ratios appear to be common in sub-Saharan 
countries (Eicher and Baker, 1982). 

Farm-level data about the effects of using tractors and 
animal traction on crop yields and fertilizer use are still 
inadequate in most countries of the region. Micro-socio

research is needed to provide this type of datainformation. This will enhance the understanding of 

how sub-Saharan farmers allocate limited resources and 
will facil;tate policy development. 

Credit 
Agricultural credit can be a powerful policy tool to 

promote the adoption of improved production technol
ogies and fertilizer use where the limited financial 
resources of farmers are a critical constraint. Credit is not 
an input in agricultural production, but rather a means to 
relax financial constraints that hinder farmers in purchas
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ing inputs and effectively conducting agricultural produc-
tion activities. Agricultural credit is often provided selec-
tively to promote the use of certain inputs, such as seeds 
of new varieties cr fertilizers. 

Agricultural credit systems are not well developed in 
sub-Saharan Africa. Rural financial markets are 
dominated by informal lenders, merchants, traders,
friends, family, and relatives. Sub-Saharan farmers rely
heavily on informal credit for expenses for rituals, school 
fees, gifts, and other non-agricultural consumption 
(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 seek institutional loans are limited by meaps
of transportation (Table 6) and that the vast majority of 
small borrowers rely on foot transportation throughout 
the loan processes of negotiation, disbursement, and 
repayment. 

Table 6. Institutional Credit, Relative Importance of 
Common Means of Transportation for 
Individual Borrowers When Traveling to Other 
Places at Different Stages of the Loan Process 

Means of Stage ofLoan Process 
Transportation Negotiation Disbursement Repayment 

(%)----------------
On foot 64.0 58.0 75.0 
Canel, donkey, horse 12.0 12.4 5.0 

[rax de biousse" 
Other 

16.0 
8.0 

16.1 
13-5 

15.0 
5.0 

Soorce: Ohio State Univ-ersity, 1987. 

Small farmers are particularly dependent on informal 
loans to purchase inputs, and interest is often high. The 
unusually high interest rates are explained by a premium 
to cover the risks of the lender and greater administration 
costs for loans to small borrowers (Adams, 1978). 

Because they are willing to extend credit on short 
notice, require minimum collateral, and have few restric
tions on uses 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 '--' ow-
ing is that the logistical problems of borrowing from ror-
mal lending sources are avoided. The challenge to siub-
Saharan governments is to determine how to incorpor,,Le 
the beneficial features of informal lending into effi.ctive 
formal credit programs (Ohio State University, 1987). 

In response to the problems of agricultural credit for 
small farmers, many sub-Saharan governments have 

eitablished national agricultural banks or comparable
credit institutions. Low rates of loan repayment have 
caused some institutions to cease operations while others 
operate nominally and survive on subsidies. One recent 
study suggested that low rates of repayment reflect a
widely held belief among small farmers that government 
loans arcgifts (Tapsoba, 1981). 

In general, agricultural credit institutions in sub-
Saharan Africa continue to experience such problems as 
high administratvc costs, poor coordination, inadequate
funds, and pooriy trained personnel (Von Pischke, 1980; 
Due, 1980). 

The Supply of Variable Inputs Other Than Fertilizers 
The farm-level agronomic effectiveness of fertilizer 

and thus fertilizer demand are also affected by the 
availability, use, and management of other variable inputs
by farmers. Labor, organic fertilizers and manures, pesti
cides, and seeds of certain crop varieties are important
varfahle inputs. Micro-socio-c conomic research is needed 
to documt-nt the availability, c'st, use, and management of 
these inpuir in the varioas agroclimatic and socio
economic envirunments of sub-Saharan Africa. 

1.Labor 
The labor provided by household family members in

sub-Saharan Africa is the most important component of 
the use of labor by small farmers. Thus, the size of rural 
households in sub-Saharan Africa is a critical factor in theavailability of labor for agricultural work. Studies have 

shown '.at farmers with a large number of household 
memi-ers cultivate more land than those whoseho jveholds are 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, ecological 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-economic research is needed to provide information 
about the influence of these 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 eliminate seasonal shortages. The 
number of landless laborers in most sub-Saharan 
countries is minimal, and those seeking to hire labor must 
rely on other farmers or seasonal migrants. Because all 
farmers in a given agroclimatic area simultaneously reach 
peak labor demand, sniall farmers are at a disi-ct disad
vantage in competing with larger farmer! to attract labor. 
Because of these problems, farmers in sub-Saharan Africa 
generally hire less labor compared with other regions of 
tihc world (Eicher and Baker, 1982). 
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These observations have been documented in several 
studies showing that hired labor among small sub-Saharan 
farmers represents less than 20% of the total farm labor 
(Norman, 1972; Spencer and ByErlee, 1976; Byerlce, 
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, research 
attentinn 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 a, ; flexible rural labor market that 
is responsive to wage incentives. Secondly, there is no 
evidence of disguised unemployment, and finally, the mar-
ginal product of agricultural labor in sub-Saharan Africa is 
low but positive (Eicher and Baker, 1982). 

In :he future, micro-socio-Economic research 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-
ate employment and income during the dry season, 
(3) explore strategies to ease seasonal labor shortages 
through capital-labor substitution, and (4) guide 
agronomic research toward the development of produc-
tion technology packages that e more suitable to the 
labor supply situations. These kinds of data should 
facilitate the development of more effective government 
policies, 

2. Organic Fertilizers and Manures 
Organic fertilizers and manures are important sources 

(,f plant nutrients, and they improve the physical 
properties of soils. By tradition, farmers have used organic 
manures as means of maintaining soil fertility and increas-
ing crop production. There is ample evidence about the 
contribution of organic manures in increasing soil fertility 
and crop production. However, the basic constraints to the 
use of organic fertilizers and manures are the limited sup-
plies, high transportation costs, and cultural attitudes 
about handling animal waste. 

Few sub-Saharin farmers have access to sufficient sup-
plies of organic m mnures to maintain continuous cultiva-
tion and soil fertiliiy (Lombin and Abdullahi, 1977). The 
lack of adequate sul;plies of organic manures is explained
in part by the fact that small farmers own few animals. 
This furl'lier explains why farmers throughout the subcon-
tinent primarily use organic manures on food and cash 
crops grown very near households (Lassiter, 1981). 

There has been a paucity of research on how organic 
manures affe,. t agricultural production aod productivity 
under the condition of continuous cultivatic n (Eicher and 
Baker, 1982). How-.ver, research has shovm that greater 

increases in crop yields are obtained when organic 
mamures are used in conjunction with chemical fertilizers 
than when only one source is used (Sedago, 1985). Recent 
evidence from western Niger suggests that farmers do not 
abandon organic manures 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-economic research is needed to document the 
farm-level availability and use of organic fertilizers and 
manures ai we.l as their impact on crop yields anmd fer
tilizer demand. 

3. Pesticides 
The use of pesticides is of critical importance for some 

crops and agroclimatic conditions and can s'.Inificantly 
influence the effectiveness of fertilizers on crop yields. 
Pesticides are used mainly on cash crops in sub-Saharan 
Africa and are rarely used by those engaged in subsistence 
agriculture. Cameroon, Cdte d'lvoire, Ghana, Kenya,
Nigeria, Sudan, Tanzania, and Zimbabwe are the greatest 
users of pesticides, but their combined imports amounted 
to approximately US $2X),000 in 1986. Nine sub-Saharan 
countries decreased the importation of pesticides between 
1981 and 1986, and the majority of oiher countries showed 
very minimal increases during that period (FAO, 1986). 

The use of pesticides mnay not be important in all 
agroclimatic environmcnts. However, micro-socio
economic research 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 

,rieties can significantly change crop production and fer
tilizer demand. In Asia, the introduction and widespread 
adoption of improved varieties of rice and wheat, which 
are more responsive to fertilizers than traditional 
varieties, have significantly increased yields and fertilizer 
demand. Thus, fpolicies that are established io promote
the use of particular crop varieties also affect the demand 
for fertilizers. In this context, micro-socio-economic 
reseacch is needed to provide information about (1) the 
use of and preferences for variovs crop varieties and 
(2) the factors that affect and determine the preferences 
of farmers. Only an overview of the status of improved 
varieties for the main crops of sdb-Saharan Africa is 
presented in this paper. 

Sorghum and Millet-As previously mentioned, millet 
and sorghum are the dominant food crops in the semiarid 
tropical regions of Africa, and therefore research on these 
important crops is critical. Because research for the 
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genetic improvement of millet has produced rather dis-
couraging results, more research attention has been given 
to the development of improved varieties of other food 
crops such as sorghum, maize, rice, cowpeas, cassava, and 
yams (Leakey and Wells, 1977). 

The genetic improvement of sorghum offers an excel-
!ent example of the importance of socioeconomic factors 
inthe process of identification, testing, multiplication, and 
adoption of improved varieties. Sorghum varieties witL 
long stalks are overwhelmingiy favored by farmers be
cause the stalks are used for building houses and fences 
and are also used for animal fodder during the dry season, 
But local varieties of long-stalk sorghum have low grali.-
yield potential (Arrivets, 1976). The challenge for 
breeders is to produce long-stalk and high-yielding
varieties of sorghum that are socially and economically 
acceptable to sub-Saharan farmers and therefore attrac-
tivc enough to accelerate adoption. 

Although some improved hybrid varieties -)f millet and 

sorghum in sub-Saharan countries have shown high yields 

at experiment stations, the performance under farm-cvcl 

conditions has been less than desired. The dilemma may

1'- stated as follows: If farmers plant short-season hybrid

sorghum varieties early in the rainy season, as is cus-

tomary with local varieties, the hybrid varieties are 

damaged by head mold because the grain matures before 

the end of the rainy season. But if farmers wail to plant

short-season varieties, less :ime is available for planting 

cash crops an-1 risks are increased that the crop will fail if
 
the rainy season is short (Eicher and Baker, 1982). 


Maize-The research to improve varieties of maize, 

the major food staple in the temperate regions of Africa, 

has bee.: piomising. Attention has been given to develop-
ing open-pollinated varietics, composites. and hybrids. 
'lhe development of hybrids for high-rainfall areas and 
com,'osites for medium- and low-rainfall areas has been 
cxtimely successful and widely applied (Heyer and 
Waweru, 1976). 

Rice-While improved cultivars of rice have a 
demonstrated yield potential of 3-6 tonnes/ha, rice yields
in sub-Saharan Africa are rather low. Recent estimaites 
suggest yields of about 1,000 kg/ha for flooded rice, 500-
800 kg/ha (Chabrolin, 1977) for upland rice, and only
about 500 kg/ha of paddy in East Africa (Acland, 1971).
Pests and diseases are a major problem in the develop-
ment of improved rice varieties. The problem is illustrated 
by new strains of blast that occur as quickly as scientists 
develop varieties that are resistant to old strains. Disease-
resistant cultivars have been developed but show low yield 
ccihngs and poor quality grain (Eicher and Baker, 1982).
Thus, the identification and disscmination of improved
rice cultivars in sub-Saharan Afiica remains a problem. 
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Legumes-Cowpeas are an important food crop in 
sub-Saharan Africa, but yields are low. The principal
objectives of cowpa research are to develop varieties that 
combine the characteristics of stable yields, and resistance 
to pests, disease, and drought stress. Cowpeas are being 
tested as intercrops and sole crops in several West African 
countries. Insect damage is a major problem in sole
cropped cowpeas, but yields of local and traditional 
varieties may be substantially increased 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 varieties, but they have a great
potential for improvement (Terry et al., 1981). Consider
ing that yams can produce more protein per unit of area 
and cassava more energy pr unit of labor than rice, 
research on these crops should be accelerated during the 
1990s (Eicher and Baker, 1982). 

Farmers' Knowledge and Access to Information 
The contribution of formal education to economic and 

agricultural development i- universally recognized. The 
widespread development, unlerstanding, and adoption of 
agricultural technology depend on improved literacy.
Literacy facilitates access of farmers to information, the 
learning process, and the adoption of improved agricul
tural technology. In most instances, the lark of knowledge 
and access to information is the most imprtant constraint 
to the adoption of new agricultural technology. 

Despite the efforts of governments, the primary school 
enrollment of youth aged 6-10 years varies greatly in sub-
Saharan Africa, and literacy rates remain generally low.
 
Reccnt data suggest that only The Congo, Zaire, Zambia,
 
and Zimbabwe have primary school enrollments above
 
90%, and at least 15 countries have enrollments below
 
50%. Rates of illiteracy are also high in sub-Saharan 
count.'ies; at least 40 countries bave literacy rates of less 
than 500, (USDS, 1980). 

The problems of education in sub-Saharan Africa have
 
contributed to a shortage of middle- and high-level 
man
power that is a constraint on development. The problem
of access to information and knowledge is very evident 
aniong illiterate small farmers and is frequently exacer
bated by the lack of a written language. Despite apparent
public support for basic education, university education is 
often favored in funding. Only The Congo had more than 
3% of the population aged 20-24 years enrolled in higher
education in 1982. These characteristics have conse
quences ,'or the dissemination of agricultural information 
among sub-Saharan farmers. 

Micro-socio-economic resea ;, should provide and 
evaluate information about (1) the cducation of the 



farmers and family members, (2) the sources and means 
of information that is available and used by farmers, 
(3) the problems farmers have in the access to informa-
tion and knowledge, and (4) the farmers' perceptions 
about the "value" of information from various sources, 
These kinds of data are needed for two main purposes: 
(1) to determirne the importance of the knowledge, 
education, and access to information of farmers as cun-
straints to agricultural production and fertilizer use and 
(2) for the development of policies fo improve education 
programs of rural populations, extension services, and the 
role of organizations that arc sources of information for 
farmers, such as cooperatives and fertilizer dealers. In the 
context of access to information and knowledge by 
farmers, micro-socio-economic research in sub-Saharan 
Africa should give special consideration to the role of two 
important sources of information-agricultural extension 
services and cooperatives, 

Agricultural Extension Services 
In countries where the extension services are the sole 

or main sources of agricultural information for farmers, 
effective communication between farmers and extension 
agents, is critical for the demonstration, acceptance, and 
use of modern agricultural technology. In this respect, 
some of the consequences of illiteracy in sub-Saharan 
Africa can be identified through micro-socio-economic 
research when the relationship between extension person-
nel and farmers is (,valuated. 

Beyond the problem of illiteracy, extension work in 
sub-Saharan Africa has been plagued by numerous 
problems that include too few agents in some countries, 
low wages, poor training and support, ineffective linkages 
with research centers, low social status, inadequate fund-
ing, and poor transportation support (Eicher and Baker, 
1982). These characteristics have hampered th,. effective-
ness of extension services in providing agricultural inlor-
mation to farmers. 

The ability of extension agents :. provide farmers with 
agricultural advice is also hampered by the reputation of 
extension agents during the colonial period, wien agents 
often collected taxes, recruited involuntary labor, and 
enforced land conservation and certain rules and prohibi-
tions in growing certain crops. These activities have 
created a legacy of skepticism and distru,! that continues 
to influence contemporary extension programs and the 
dissemination 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 mixed. At least in the case of West 
Africa, farmers are often jaded in their attitude toward 

cooperatives and are 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 tea, cotton, and tobacco, the record 
of most cooperatives has been disappointing. Although
there are numerous explanations for the shortcomings and 
failures of sub-Saharan cooperatives, the shortage of 
skilled managerial and administrative talent, which 
depends on basic education, is perhaps the most 
important. 

In sub-Saharan Africa, the problems of basic education 
and agricultural infrastructure have an important effect on 
the ability of extension 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, incoherent information, or 
pcrhaps none at all. In this situation, resolute policy
changes are clearly needed to bolster and strengthen the 
availability of and access to information among small 
farmers. The shortage of skilled manpower will only be 
reversed by sound policy planning and an increased 
emphasis on basic cducalioc. 

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 fei,ilizers. In 
micro-socio-economic research and policy development, it 
is important to distinguish between these two sets of con
straints to fertilizer use. 

Fertilizer supply constraints are associated with the 
production, importation, distribution, and pricing of fer
tilizers. Infrastructure development and policies that affect 
these aspects of the supply of fertilizers are the main 
sources of potential constraints to fertilizer supply. 
Micro-socio-economic research on farm-level constraints 
to fertilizer use must identify the constraints to fertilizer 
supply in the area or region where the research is 
conducted and document the farmers' access to fertilizer 
supplies. 

Production and Imports 
For the period 1980-85, FAO data show that fertilizer 

production of NPK in sub-Saharan Africa is limited to the 
countries shown in Table 7. The leading producers are 
Zimbabwe, Senegal, and Tanzania. Because of the limited 
capacity for production of NPK products, sub-Sah ran 
Africa is heavily dependent on imports as shown by FAO 
data presentcd in "Table 8. Careful attention, therefore, 
must be afforded to the problems associated vith the 
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importation 	of fertilizers, such as port facilities, handling 
costs, storage, transportation, and retailing, as well as 
regulatory policies. Special attention must be given to the 
ability of landlocked countries to import fertilizers. 

Table 7. 	 Estimates of Total Fertilizer Production In 

11 Sub-Saharan African Countries, 1980-85, 

N + PzOs + K20 


195
1982 1983 1984 19851981 ('0 tnn s .Country 1980 .. .. . .. . .. ... 

----------- ('000 tonnes)------------

Cameroon 9 
Cote 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 
SenegalSoal 331 30 19 34 40 503 

Soaian 
 2 

Swaziland 2 3 5
Tanzania 16 19 3 9 7 14 
Zambia 6 5 7 6 5 2Zimbabwe 114 110 122 116 108 111 

Total 199 204 180 190 179 205 

Source: 	 FAO Fertilizer Yearbook, 1986. 

Distribution 
Fourteen sub-Saharan countries have no direct access 

to the sea, and as shown in Figure 3, the areas within 
500 km of ports are limited to only a fraction of the land 
area comprising the subcontinent. The land transportation 
systems within and between sub-Sahiran countries are a 
constraint to the distribution of fer,'lizer products and 
remain d lingering problem of infrastructure development.
The transportation and distribution costs increase the 
price of fertilizer at the farm-level "nd, thereby, the 
economic incentive for farmers to adopt and use fer-
tilizers. Data from sciected countries shown in Table 9 
indicate that the distribution costs of fertilizers are indeed 
substantial. 

The sub-Saharan transportation network is an impor-
tant constraint to the distribution of ferillizer and other 
agricultural inputs. Although transportation by animal and 
foot is be;rg slowly replaced by motorized vehicles, 
serious transportatien problems remain in the Sahelian 
region in general and in Mali, Niger, Chad, and 
Mauritania in particular (Grolleaud and Kohler, 1979). 
Those problems are particularly acute during the rainy 
season when the availability of inputs is critical. 

Table 8. Estimates of Total Fertilizer Imports Among 
40 Sub-Saharan African Countries, 1980-85, 
N + POs + IO 

Country 	 1980 1981 1982 1983 1984 1985 
---------- ('000 tonnes) ----------

Angola 
Benin
B on aBotswana 

17 
111 

12 
311 

5 
322 

10 
511 

7 
711 

20 
911 

Burkina Faso 5 10 10 13 12 11 

Burundi 1 1 1 3 2 2 
Camerooneta fia 44 26 40 44 49 67 
Central African 

Republic 1 1 1 1 3 
Chad 1 5 5 6 7 7 
CongoCote d'lvoire 145 148 241 253 360 561 
Ethiopia 50 6 36 60 36 79 
Gbn22
GabonThe Gambia 2 21 2 22 

122 36 
Ghana
Kenya 12

62 
47
83 

9
69 

21
87 

9 
79 

12
100 

Guinea 1 1 
Guinea Oissau 2 1 1 
Lesotho 5 5 5 5 4Liberia 3 55 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 177 204 195 260 272 420 
Reunion 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 
Uganda 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: FAO Fertilizer Yearbook, 1986. 
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Figure 3. Areas Within 500 kim 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 constraints, is 
substantial. 

Sub-Saharan me.rkc-1t appear to operate ,rder condi-
tions of (1) high transaction costs; (2) high handling cost.;
(3) inadequate transportation infrastructure; (4) weak 
food supplies due to weather, disease, and storage loss;
and (5) lack of product homogeneity. These problems are 
well summarized by The World Bank statement that "the 
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central problem in marketing and input supply is the very
general tendency to give too large a set of responsibilities 
to public sector institution, and too few to other agents
(such as) individual traders, private companies, and 
farmers' cooperahnves" (World Bank, 1981). 

Methodological Issues
 
During the last 
 25 years, micro-socio-economic 

research among small farmers in sub-Saharan Africa has 
been typically conducted through case studies, longitudinal 
surveys conducted periodically throughout one cropping 
scason, and exploratory surveys. 
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Table 9. 	Fertilizer Physical Distribution Costs 
in Six Sub-Saharan Countries 

Country Costs 
(US $/tonne) 

The Gambia 41.50 
Kenya 133.33 
Nigeria 136.97 
Sierra Leone 149.31 
Sudan 166.73 
Tanzania 238.50 

Source: 	 Trupke, H. 1983. 

Table 10. The Distribution of Fcrtilizcr Stores and 
Storage Capacity by State in Nigeria, 1979 

Walking 

Number of Total 
Rmeooa 
of a 

Land Fertilizer Storage Fertilizer 

State Area Stores Capacity Store 
(kin') ('000 (kin) 

tonnes) 

Borno 116,206 57 35.00 25.5 
Sokoto 102,4(j6 163 41.00 14.1 
Gongola 91,493 30 41.25 31.2 
Kaduna 70,21F) 204 57.00 10.5 
Kwa a 66,8F3 58 40.00 19.1 
Niger 65,0i2 29 23.50 26.7 
Bauchi 64,000 94 26.50 19.4 
Plateau 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 21.5 
Cross River 27,037 11 9.60 28.0 
Ondo 20,951 46 13.50 12.0 
Rivers 19,346 15 4.00 20.3 
Anambra 17,776 22 11.80 16.0 
Ogun 16,756 13 9.50 20.3 
Ilmo 12,205 28 13.00 11.8 
Lagos 3,344 8 4.00 11.5 

?19.5 

Source: These figures ..re derived from data from the 
Ministries of Agriculture and Natural Resources 
of the states. Cited in Food Policy Issues and 
Concerns in Sub-Saharan Africa, International 
Food Policy Research Institute, 1981. 

Case Studies 
Case studies, sometimes called the model farm 

approach, provide rich and detailed descriptive informa

tion. However, case studies provide only a limited basis 
for empirical generalization and are therefore limited in 
scope. The prevalence of case studies conducted by 
anglophone rural sociologists and agricultural economists 
declined during the 1960s and 1970s. 

Longitudinal Surveys 
Following the decline of the case study approach, 

research became increasingly based upon surveys, random 
sampling, and the longitudinal design, sometimes called 
the multiple-visit approach. Multiple-visit surveys have 
provided reliable data on agricultural production practices 
of small farmers but are rather expensive. Interviewing the 
same farmer several times during one cropping season is 
logistically difficult and costly. Also, it is a problem to 
maintain the interest of farmers when they are frequently 
intervicwed. Another disadvantage of these surveys is that 

the planning, execution, and publication of results require
2 or 3 years. During the past 10 years, researchers have 
sought designs that can produce results in a few months 

rather than years. 

Exploratory Surveys 
By the early 1980s, farm-level research in sub-Saharan 

Africa was increasingly characterized by what are called 

exploratory or informal surveys. In this approach, farm
level interviews are 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
economic aspects. This approach is less expensive, and 
results can be published in a shorter perio... of time than in 
the case of longitudinal surveys. Exploratory surveys have 
considerable promise as a tool for conducting micro
socio-economc research to study farm-level constraints to 
agricultural production and fertilizex use. 

Issues of Survey Design 
Sur/ey designs for use in sub-Saharan Africa mus,t 

iroin the outset take into account that mnct farmers are 
illiterate, do not keep agricultural record books, are often 
indifferent to quantification, and frequently do not express 
the sizes of their fields in hectares or acres. These charac
teristics require that respondents call upon fallible 
,memories and offei reasoned estimates of labor, produc

tion, and costs. 

The design of an) survey ultimately affects the survey 
results. There are numerous issues regarding the relation
ships among the specific objectives of micro-socio
economic research; the survey design, the results, and 
some particularly important issues are discussed here. 

184
 



1. 	 Selection of Sampling Frame 
It is not usually necessary to collect data from every

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 those interviewed are representative of the larger
population. The sampling frame and techniques that are 
adopted to select a sample of farmers that is representa-
tive of the population of farmors in the region where 
micro research is conducted depend on (he sources and 
magnitude of variation in the population of farrers. 
Usually, the more variation there is in the population 
being studied, the larger the sample required to ade
quately re'rcsent the population. 

. roper identification of the population of farmers 
being studied is a prerequisite for the design of an effi-
cicnt sampling frame. An efficient sampling frame should 
allow the selection of a representative sample of farmers 
at the least possible cost inconducting the survey. 

2. 	Design of Questionneires 
Depending on the objectives of the micro-socio-


economic research and the type of survey, different types 
of questionnaires are designed to collect data and infor
m,tion from farmers. In order to design and pepare
preliminary questionnaires, basic information on agricul-
tural production practices and farm structure in the region 
to be studied must be obtained. The procedures that are 
used for gathering this information, testing the prelimi-
nary questionnaire, and preparing the final questionnaire 
are critical to the success of micro-socio-economic 
research. To accomplish these tasks, the researcher must 
rely on secondary sources of information, discussions with 
persons who have field experience in the region tn be 

studied, and interviews with a few farrmers to field test a 
preliminary questionnaire. ThcsL interviews help to iden
tify the inadequacies of preliminary questionnaircs and 

provide new insights, which are v'aluable for revisions and 

preparation of a final questionnaire. 


.	 Securing Interviewee Cooperation 

An additional benefit of shor.-term visits to pretest 
 a 

tentative questionnai-e is that the research project can be 
introduced and the support and cooperation of those to be 
interviewed can be secured. Gaining the support of village 
authorities is very iniportant in sub-Saharan Africa ar6 
should never be underestimated, 

4, 
 Interviews With Village Authorities 
It is through informal discussions with village 

authorities that the achievements and shortcomings of 
local agricultui can be documented. In'ormation about 
cropping systems, the access of farmers to markets, 
in'-keting of agricultural inputs, institutions, and farm 
structure are important aspects to explore in these discus-

sions. Such information is invaluable for the development 
of a questionnaire, recording of responses, and analysis of 
data. These discussions are often useful for devising alter
native methods for gathering information on sensitive 
issues such a'; land and livestock holdings and use of 
various forms of credit. The discussions with village
zuthorities are important for the establishment of 
guidelines to avoid collecting excessive and sometimes 
irrelevant data, which has been cited as a problem in 
micro-socio-economic research studies 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 researchers throughout sub-
Saharan Africa. The literature shows tha! there has been a 
tendency to collect a broad range of data with attention 
being given to problems of analysis only after data collection is completed (Abalu, 1980). This problem has 

resulted in the collection of data that are never coded and 
analyzed and in delays of 1-3 years between data collec
tion and the publication of research results (Eicher and 
Baker, 1982). 

It is apparent that data pcessing should be under
stood as an integral part of the entire survey design and 
analysis process. Although many sub-Saharan countries 
maintain data processing facilities, most centers have only 
a it ed aa c essnd acc es t o hav o nwy 

pac ity and e to ardware and softare 
packages. The use of microcomputers will cetainly
increase insub-Saharan agricultural research, and training
requirements will need to be appropriately organized.
This will facilitate data processing, analysis, and the execution of micro-socio-ecoiomic research. 

Implementation of Micro-Socio-Economic Research 
In conducting farm-level surveys, the cooperation and 

support of one or more national research authorities is in
dispensable. Representatives of government or national
research institutions are ina unique position to offer
 
observations on agriculture and fertilizer use for 
 com
parison with observations offered by village authorities 
and farmers. The congruence or ,ivergence of observa
tions is often useful and instructive. By comparing govern
ment views with those at the farm level, researchers can 
understand and document structural sources of coopera
tion, conflict, and misunderstanding. 

Furthermore, and most importantly, such obseivtions 
provide an invaluable basis for constructing, developing,
and implementing agricuitural policy. Such an approach
provides a mici-o-macro research linkage that is often 
neglected. There are additional sociological consideratins 
that must be taen into account at the farm level. 
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Specifically, it is essential that the goals and intentions 
of the research project be explained to village authorities, 
The demeanor and attitude of the researcher should be 
characterized by an interest in village life and agriculture 
rather than one of formal inspection and questioning sup-
ported by government. Therefore, the researcher should 
avoid being accompanied by officials during the initial 
introductory visit and subsequent field interviews with
farmers. It is the responsibility of the researcher to gaingain 
the cooperation and .,upport of village authorities. Care-
fully scbcted small and token gifts are an entirely appro-
priate means of accomplishing this goal. In the absence of 
the support of village authorities, it is unlikely that fati:erswill bcperaieadifraic 

cooperative and informative. 

in condu(ting interviews with farmers, the initial ques-
tions should suggest that the researcher has a genuine 
interest in the farmer per se. Efforts should be made to 
cultivate an informal but detailed conversation based on 
the questionnaire. It is through these means ihai the view-
points and concerns of farmers can ultimately be con
sidcrcd in policy analyis and development. The 
researcher 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 
economics of sub-Saharan African countries. The micro-
socio-economic framework for research presented in this 
paper offers policymakcrs a scheme to formulate agricul-
tunal policies that take into account the circumstances, 
problems, and issues that confront small-scale subsistence 
farmers in sub-Saharan Africa. Micro-socio-economic 
research can make a contribution to the creation of more 
reliable data and information, which are indispensable for 
the development and implementation of effectivc policies 
to promote agricultural development. 

Micro-socio-cconomic research can improve the 
understanding of sub-Saharan agriculture from the bottom 
up, that is, it piovides the basis for an inductive approach 
to policy development. Policies that are esiablished in the 
absence of reliable information about the circumstances 
and problems of farmers, which micro-socio-economic 
research provides, have only a limited potential for suc-
cess. The limited impact of fertilizer sulbsidy policies in 
promoting the use of fertilizers in sub-Saharan Africa is 
explained in part by the lack of supplementary policies to 
relax other far.n-level constraints to fertilizer use. The 
effectiveness of price policies can be enhanced sig-
nificantly if information about other farm-level constraints 
to fertilizer use and agricultural pro(.uction is available. 

Special attention must be given to F scale farmers 
in research 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 supplies of the agrarian 
nations are produced by the many farmers with tiny 
landholdings, often in rmote and isolated areas, plus 
thoe ingsle ftn n o eped ar rc re d ea 
those peoplc in coastal areas who depend on near
shoremosheries and aquaculture for a livelihood. For

thethest a gains in productivity and income ofthese rurai people-the poorest of the poor-will 
require the development for and use by many 
farmers of new high-yielding, science-based crop and 
animal roduction systems tailored to the unique 

>' 	 qcombination of soil, climate, biological, and 
economic conditions of every locality in every natioin. 

Also, the focus on small-scale farmers in the design of 
rural development policies for sub-Saharan Africa is 

hree Wor 
(1981), which cites three reasons to support that 
emp hic ina statm n th ta 

1. 	Although it (production of small farms) accounts for 
the bulk of agricultural output in most countries, its 
massive potential has yet to be realized: use of on-farm 
inputs is still quite limited, yields are very low, and 
specialization is uncommon. 

2. 	 Recent studies confirm what most of the literature on 
African 	economies suggests-that poverty on this con

ient, unlike in Latin America, is still predominantly a 
ru lien me rais the outl a
 

rural phenomenon. Thus, raising the output and 
income of small farmers is the best way to meet basic 

3. 	 Attention to small holders is a more cost effective way 
to raise output than other alternatives currently 
allow-at least for most crops and areas. 

Furthermore, small-scale farmers should receive policy 
and research priority because, in most cases, efficiency 
and equity goals are more effectively achieved through 
research and policies that promote agricultural produc
livity on small farms. 

The challenge for agricultural development in 
countries of sub-S.nadran Africa throughout the 1990s and 
beyond is to design and implement agricultural policies 
that (1) are based on empirical research that provides 
sound information about farmers' circumstances and 
problems, (2) are appropriate to the millions of small 
producers, and (3) can be implemented with limited man
power in terms of trained agricultural scientists, admin
istrators, and extension personnel. The implementation of 
the framework presented in this paper for the conduct of 
micro-socio-economic research will provide information 
that is essential for the design of effective agricultual 
development policies in sub-Saharan Africa. 
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Strategies en Vine d'Amiliorer la Diffusion Des Informations 
Sur Les Engrais en Afrique Sub-Saharienne 

M. 	Connolly et R. Coster 

Resume 

Lcs instituts nationaux ct internationaux de recherche 
agricole se partagent la tche de d6velopper des tech-
nologies approprides de production agricole et de diffuser 
les informations sur cc sujet aupr s des services de vul
garisation ct des agricultcurs d'Afrique sub-sahariennc. 

Les difficult6s qui freincn cc proccssus sont les 
suiantes: (1) la faible productivit6 de la recherche, (2) 
l'insuffisance dc fonds, (3) le manque dc liens entre les 
serviccs de recherche et de vulgarisation, et (4) Ics 
faiblesses des syst mcs de diffusion ct de transfert de 
technologies, 

Cet expos6 Lst centrd sur le problme de la vulgarisa-
tion des informations sur les engrais et stir les moyens de 
mieux connaitre les syst mes existants et par IAd'aider le 
lcr.onnel local A utiliser efficacement les informations 
disponibles. Los principaitx problmes ,) rdsoudre dans cc 
domaine sont mis en relief A travers les cuestions 
suivantes: 

1. 	Quels sont les iiens qui existent entre les centres inter-
r-'ioniux !les programmes nationaux et quelle est 
l'::fficacit6 des systbmes mis en place pour la vulgarisa-
lion d;:s informations? 

2. 	 Quelles ressources sont allou6es A ia dilffhsion des in-
formations dans les systmcs nationaux et quc!ic est 
l'efficacit6 des liens de communication entre la 
recherche et la vulgarisation'.1 

3. 	Quelles publications et quel materiel dc. support 

produkent les instituts de recherche pour Ic personnel 
de vulgarisation; qucl est leur degrd de pertinence ct 
d'efficacitd? 

4. 	 Quel est le niveau de la coop6ration entre pays dans le 
domaine de 1'6change d'informations, et existe- -il un 
espace pour des initiatives en vue de favorisc: les 
dchangcs au nivcau national? 

5. 	 Comment mettre A profit les nouvelles technologies
 
pour amdliorer la communication en gdn6ral et la dif
fusion des informations dans la r6gion?
 
Toute strat6gie visant Aarn6liorer la diffusion des in

formations dans le secteur des engrais doit inclure la mise
 
en place de dcux outils de travail indispensables: (1) un
 
r4 pertoire des institutions engag6cs dans la g6ndration, 
la 
diffusion ct l'utilisation des informations sur les engrais et
(2) un inventaire des projets de recherche er cours. 

A partir de IA,les liens etre cles centres nationaux et 
internationaux de recJcerche pourront 6tre 6valu6s et 
renforc6s. Le r6le du syst~me de r6seau dans cc processus 
est d'une importance cruciale, de m~me que la formation 
du persom,! itocal. 

Pour r6pondre Ace besoin, l'IFDC-Afrique pi.parc
uric contribution c!d dans le secteur des engrais, A travers 
la publication de la "Revue des engrais en Afrique' una 
revue biannuellc qui sera publi6e en iranais et en anglais, 
et qui ser., zntrde sur ia recherche, les politiques, la com
mer, .,..sation, la communication et la formation dans It, 
3ecteur des engrais. 
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Strategies to Enhance the Dissemrikation of 
Fertilizer Information in the Sub-Saharan Region 

M. Connolly and R. Coster 

Introduction 

As Peter Adcniyi of the University of Lagos noted in 
October 1987, "There is hardly any aspect of development 
activities where the lak of basic information on basic 
resources has not inhibited the development process of 
Africa." 

International and national agricultural research in-
stitutes share the tasks of developing improved food 
production technologies and disseminating information to 
extension services and farmers in the region. 

The difficulties that limit the effectiveness and inipa't 
of national and international agricultural research in sub-
Saharan Africa are widely chronicled. The productivity of 
research has been low, especially during the pas, 15 years, 
and a multiplicity of factors constrain national agricultural 
development, including lack of funds, poor linkages be-
tween research and extension services, and weak systems
'or information dissemination and technology transfer, 

The World Bank, in a review o. Lgricultural research 
in West Africa (1987), points out th,,' there is a tendency 
to overstate the weaknesses of national research systems 
in the region. It is more useful and constructive to lok at 
the strengths of tile national systems and to evaluate their 
impact and effectiveness in a realistic context that takes 
account of the stage of deveiopment of educational institu-
tions, literacy levels among rurai populations, an' infra-
structure and technology for comm unications. 

Ahihough there has been regular external analysis and 
review of agricultural research and techology transfer in 
the region, there is very little specific info, mation on how 
naticaal systems disseminate information i'nd how their 
productivity and effe,-tiveness in this area can be improved 
within existing resource allocations. This is especially true 
in relation to the information component of technology 
transfer, i.e., information sources and their efficiency and 
channels for communication among those who generate 
technology, those who transfer it, and farmers who adopt 
it. 

In 1984, the govcrnmerns of IF West African countries 
spent US $226 million, excluding foreign aid, on agrlcul-
tural research. By 1984, the total pool of national 

researchers in these countries had risen to 2,700 from an 
estimated 300 in 1970. This substantial increase in national 
expenditures in agrir-ultural research has been paralleled 
by a comparative reduction in national expenditur.,s in 
extension, especially in West Africa. Between 1970 and 
1980 research expcndilires have increased on average at 
an annual rate of (.4%, whereas expenditures on exten
sion have increased "t an annual rate of 1.2%. Most 
African nationa! systems have allocated additional 
resources to tec.hnology development or adoption, aad 
international research centci i,ave also concentrated on 
technology development. 

There are major issues to be addressed in relation to 
the dissemination of agricultural information in general 
and fertilizer information in particular. In this paper we 
focus on what issucs are important for fertilizer informa
tion dissemination and how, through research and training 
initiatives, we can increase iur knowledge of existing sys
tems and also assist personnel at national levels to harness 
and disseminate information more effectively. 

Current Issues in Information Dissemination 

Some major issues include th - following: 

- What are the linkages between international centers 
and national programs and how effective are tihe exist
ing systems of information dissemination? 

- What resourc-,s are national systems allocating to in
formation dissemination and how effective are 
research - e'tcnsion communications and linkages? 

What publications and support materials are produced 
by research institutes for extension personnel and how 
relevant and effective are they? 

What is the degree ol' cooilration on inforrnaaon 
sharing between countries and is there scope for initia
lives to facilitate greater information exchange at na
tionJ levels? 

How can new information technologies be used to im
prove general communications and information dis
semination in the region? 
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One reality in Africa today is that, often, available in- how it is generated, collectcd, and disseminated. This is 
formation relating to agricultural production technologies true at both regional and country levels. Moreover, there 
is not transferred from international to national institu- has been very little interaction or cooperation between 
tions. The strength and the efficiency of the International individual countries and, until now, no coherent interna-
Agricultural Research Centers (IARCs) can assist NARS tional initiative 'explore policy options and to provide 
to improve their adoption capabilities through training the nccessary stimulus and impetus for structured or coor
and the introduction of modern communication systems, dinatcd development approaches. So the need to identify
methods, and supports, key national personnel and bring them together to address 

common problems and share experiences in exploring
In addition to difficulties with research per sc, there ways and means to overcome problems is the first crucial 

arc also many problems related to effeclivc communica, step toward progress. 
lion with farmers. Extension services have lagged behind 
research in terms of both budgetary and manpower con- Another importan aspect is related to the benefits of 
mitments. Figure 1 outlines the basic structures and sys- existing methods and systems of information dissemina
tems through which intcrnational institutions disseminate lion. Arc the ftirgcl audiences getting significant benefits 
information to national institutions. This outline relates from the cxisting channels? This requires an assessment 
predominantly to agricultural production technologies of national information needs, identification of the clients,
where structures and systems exist. In areas of policy, review of the suitability of various systems of communica
trade, and marketing in relation to fertilizers there are lion, training programs, and cva!uat iu of the impact of 
often no structures or systems in place, and therefore the technology transfer. 
problems related to the adoption of research results are
 
compounded.
 

Strategic Approaches to Improve 
Information Dissemination 

International Institutes/

Development Agencies A constructive start would be a study o ' !h. - infrastruc

ture that is currently in place to serve the ferti),zer sector. 
" Publications This should result in a directory of institutions invulved in 

* Reports ge.tneration, dissemination, receipt, and use of fertilizer
- Information bulletins * Reports related information. Another closely related output would
" Training Courses , Meetings/Visits be an inventory of ongoing research projects; this would
 
* Production based * Participation inTraining

" Tech. Assist, Projects prec!udc any duplication of effort. Then, linkages between
" Networks IARCs and NARS and among NARS ,an he assessed to 

find ways to strengthen international collaboration in the 

National Programs region. 
& One effcc'ivc system e, Senior personnelnetworking. 

Development Projects at national levels come together to develop channels for 
ongoing coniact and collaboration. Networks serve as 
central mechanisms for information exchange aid engage 

"Reports in active and continuous methods of com muncations 
" Bulletins * Meetings above and beyond mere annual me'tiiigs.
" Extension Servir:es Visits 
" Training Demonstrations
" Open Days As a spur to national cocpcration, IFDC-Africa was 

___ _ _ instrumental in establishing aad coordinating the African
Agricultural Developmert Projects Fertilizer Trade and Maiketing Information Network 

(A11'NMIN) in 1)87. Through various advisory, develop-Farmers___ n'ent and information serviccs, the network aims to assist 
governments in the developing countries of the rcgi-n toFigure 1. Information Dissemination For Agricultural formulate appropriate policies for feriilizer procurement,

Technologies in Sub-Saharan Africa: Outline marketing, and consumption; to identify and remove 
of Existing Structures/Systems. domestic constraints to the optimal use of feriilizer; and to 

promote and develop increased national and regional
Very little is known about the availability of fertilizer- capacities for the cfficient production of chemical 

related information in the region, especially in rclation to fertilizer. 
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This network 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 clients, much of the effort in data collection and 
analysis will bring little reward. An added advantage is 
that the collaborating institutions are truly involved in the 
process of collection and dissemination of information 
that L pertinent 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 are ac-
knowledgcd to have contributed significantly to the 
development of the fertilizer sector in the developing 
countries ol that region. There is also potential to use 
computerized databases to improve access to, and 
availability of, fertilizer information, 

The training of national personnel is another aiea 
where international initiatives can help. It should be clear 
that personnel who have received no training in informa-
tion or communication related to agricultural technology 
transfer in Africa need opportunities to develop skills for 
effective communication. In agriculture, for example, little 
communication training is included in the syllabi of 
diploma or degree courses. Also, although international 
agricultural research centers and agencies provide very 
good training courses in crop production technologies, 
these courses rarely contain modules on management or 
communications. The provision of training in these areas 
can help develop the skills of national personnel in areas 
that are very important for information dissemination, 

Training in Extension of 

Fertilizer Management 


At national levels there is also a need to provide train-
ing for extension personnel in fertilizer technology trans-
fer. The accurate identification of needs at various levels is 
important here. International agencies cannot undertake 
training on the scale necessary to meet the area's require-
ment for trained personnel at the national level; such an 
endeavor would require the training of literally thousands 
of people. International agencies can, however, make sig
nificant and cost-effective interventions through the provi-
sion of training courses for key trainers at national levels, 
"Train-the Trainer" courses can develop core skills in 
areas such :,., extension communications, including tech-
niques and methods to clearly and effectively present 
information about fertilizer-based food production tech-
nologies to farmers. 

The poorly developed extension services in most 
African countries are cited frequently as a major cause of 
the ;enerally low levels of transfer and adoption of 
improved technologies for food production. The World 
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Bank's evaluation of agricultural research and extension 
projects (1985) includes three African countries- Nigeria, 
Mali, and Kenya-and provides a frank analysis of the 
problems encountered with national extension systems. 

Weaknesses in the mechanisms for communication 
of research results to farmers were evident, even in 
countries where the bank supported national exten
sion projects. These resulted mainly from inadequate 
communication between research workers aL.," -ten
sion agents. The importance of communications as 
an essential element in solving linkage problems was 
not well recognized by national agencies or, at times, 
by the Bank. 'rhe lack of recognition was evident 
from the fact that the supervision reports made no 
mention of the failure of research and extension 
training centers to utilize adequate and up-to-date 
equipment, mass media, and teaching methods even 
when these were financed by the Bank. 

The bank's recommendations placed a firm emphasis 
on the active participation of national research organiza
tions in "translation of research results into reconimcnda
tions for users." it is accepted that, frequently, research 
results and information are not in a form that is com
prehensible for extension personnel and farmers. 

IFDC-Africa plans to implement training initiatives to 
improve the capabilities of national extension services to 
communicate fertilizer research results and associated 
food production technologies to farmers. The o%:rall 
thrust of the extension training programs will be to 
provide for the integrated development of extension per

sonnel. First, senior personnel will participate in explora
tory workshops that will appraise current developments in 
extension throughout Anglophone and Francophone
African countries. The training needs of field extension 
officeis will be identified with specific focus on the com
munications skills necessary to transfer fertilizer technol
ogy to farmers. Training programs will then be prepared 
and implemented for field extension officers with special 
emphasis on methods and skills for effective e'tension 
communication. 

Finally, the production of publications specifically for 
extension support and training at national levels is also an 
area that offers much potential in Africa. Computerized 
technologies for publication design, layout, and printing 
can be readily used to bring information efficiently and ef
fectively to national programs. Both national research and 
extension programs can adopt and use desktop publishing 
technology to provide information through higi'-quality yet 
low-cost publications and media to extension personnel. 
IFDC-Africa plans to demonstrate the advantages of these 
technologies and explore ways of assisting national 
programs to use them effectively. 



Initiatives to Improve Fertilizer 

Information Dissemination 


IFDC-Africa also plans to publish a biannual non-

refereed magazine, "Africa Fertilizer Review," in English 

and French to provide updates and reviews of develop-

me~nts in areas such as fertilizer research, poliry, trade, 
marketing, communications, and training. National 
program activities will be covered, and it is envisioned that 
national scientists and extens-n officers vail contribute 
articles and papers. The initiative should strengthen fer
tilizer information exchange in the region and facilitate 
greater communication between national and intern,)-
tional personnel involved in fertilizer development efforts. 

There is also a need to provide an authorit, ive 
reference source for information on fertilizer research to 
date in sub-Saharan Africa for the benefit of scientists in 
the region. IFDC-Africa plans to compile and publish a 
bibliography of fertilizer research that will identify the ex
isting sources of scientific knowledge for Anglophone and 
Francophone Africa and make it available to national 
programs in the region. There will also be a need to pub-
lish abstracts of papers on fertilizer research, and this will 
be achieved 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 

Inte;,iational Institutes/ AFRiih i-ERTILIZER REVIEW 

De'!elopmenl Agencies Librar, ofFertilizer Texts,
 

Periodicals, Jrurnals 

Bibliography ofFertilizer Research 

7/ P" Workshop Proceedings on Marketing, 
. Policy, Geology, Agronomy 

Updated Mailing Lists 
Publications/Information in French and 

English 
National Programs/ 

Development Proects J 
. Training Course-Communication of 

Research Information 
Fertilizer Handbook forExtension Agents 
Modular Dlsplay/Exhibitlon Systems 

Model forNational Research and 
Extension Personnel[Fo~od
Production Projects/'[WrdBn.18.Arctlta

Foo Parmers / 

Figure 2. 	 Agricultural Technology Transfer and 
FertilizerInformation Flow in Sub-Saharan 
Africa - IFDC-Africa Initiatives. 
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Although the initiatives described above will bring a 
new impetus to fertilizer information exchange and dis
semination in the region, IFDC-Africa also recognizes 
that further research is needed t . obtain more precise
information about the existing infrastructure and 
capacities at international and national levels. IFDC-
Africa will embark upon a project entitled "Infrastructure 
and Systems for Fertilizer Information Generation and 
Dissemination in Sub-Saharan Africa: An assessment and 
Inventory of Capacities at International and National 
Levels." Th;s 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 
seminar can be grouped into four categories: information, 
supply of fertilizers, fertilizer use, and the institutional 
structures. 

The Information Sector 
The operation of the information sector in tropical 

Africa has some shortcomings which explain, to a great 
extent, the fact that agricultural policies in general and 
those concerning the use of fertilizers in particular are for-
mulated on the basis of an inadequate knowledge of the 
technical, economic, and institutional variables. 

More precisely, this information is about all the chain 
of events starting with the international market and ending 
with the farmer, including the national institutions which 
deal closely or remotely with chemical fertilizers, 

The understanding of the fertilizer international 
market is an important asset that allows the buyers to 
have access to good quality products at competitive prices, 
Tne foreign exchange savings which are made can be sub-
stantial. Thus, the gathering and the dissemination of such 
informatiou ar.- necessary. 

The operation of the domestic network of the different 
cotntries of the region is sometimes misunderstood and 
wrong information can be transmitted among the research 
institutions, the extension services, and the different state 
services dealing with fertilizers. This lack of information 
dissemination within the country does not allow the dif
ferent participants to perform efficiently. 

The dissemination of the research results within the 
country between the researchers, the political decision 
makers, the analysts, the extension workers, and the 
Cirmers allows the decisionmakers to redefine their 
Poiicies and the researchers to reorient their research 
programs, 

Moreover, the education institutions have to be closely 
associated with this information exchange because they 
are involved in the education of the future political 
decisionmakers, researchers, extension workers, and 
fa:mers. 

Information exchange on research, extension methods, 
institutional organization (particularly information on 
credit, supply, distribution, and marketing of fertilizers) 
must be encouraged in the region. The regional and inter-
national centers can also help in this area. 

Fertilizer Supply 
During our discussions it became clear that the 

procurement of fertilizers is not performed efficiently. 
Bes~des finding a solution to the managerial problems, a 
certain number of measurcs capable of reducing procure
ment, storage and distribution costs of fertilizers in our 
countries have to be considered. 

Among these measures, we could consider importing 
high-grade fertilizer in bulk, processing it in the country, 
as well as eliminating all custom and other duties. Fer
tilizers, like oil products, should also be considered 
strategic products. 

Fertilizer Use 
During the seminar, a certain number of research 

themes on the factors influencing fertilizer use in all sub-
Saharan countries were given a high priority. These 
research themes can be classified into two categories: 
(1) the study of the economic environment in which the 
farmer evolves and (2) the study of the agronomic and 
sociological aspects. 

The analysis of the economic environment has to be 
global, including all the critical economic 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
sidies, land ownership, risk, and the decisionmaking 
process within the agricultural household. 

At first, the j.vcrall fertilizer agronomic research effort 
has to analyze the reaction to fertilizers of monocultures 
and intercropped cultures in different ecological condi
tions. Second, the search for ways and means to increase 
the efficient use of fertilizers in tropical areas has to be 
pursued 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 countries 
are directly or indirectly controlled by the state. This in
stitutional framework seems to explain, to a certain extent, 
the weak performance of the fertilizer subsector in several 
African countries. An analysis of the possibility of institu
tional reforms deserves to be considered. The present 
reform undertaken in Cameroon is an experience to think 
about. 
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Discussions De Groupe Et Rsume Des Recomniandations
 

Tshikala B. Tshibaka 

Les recommandations pr6sentes par les participants 

a l'issue du s'ininaire peuvent tre r6sum6es sous trois 

rubriques a savoir : l'intbrmation, I'approvisionnement en 

engrais, I'environnement 6conomique, et les structures 

institutionnelles. 


Le secteur de I'Information 
Le 	fonctionnement du secteur de l'information en Afrique 

Tropicale pr6sente des dficiences qui expliquent, dans une 
large mesure, le fait que les politiques agricoles en gtn&al et 
celles relatives i I'utilisation des engrais en particulier, soient 
formulkes stir ]a base d'une connaissance inad6quate des 
variables techniques, Lconoiniques et institutionnelles. 

Prcis6nient, I'information en question concerne toute la 
filitre, qui part du march6 international des engrais jusqu'au 
niveau du paysan, en passant par les institutions nationales 
s'occupant de pros ou de loin des engrais chimiqUes. 

La 	 connaissance du march6 international des engrais 
constitue ure donn6e importante qui pcrmet aux responsa-
bles. charges des approvilonnements, d'avoir acccs a des 
produits de bonne qualit3 et I des prix comp6titifs. Les 
econonies de devises, qui en d&oulent, peuvent &tresubstan-
tielles. Ainsi, lIa collecte et li diss6mination de I'inforn-ation, 
en cette maticre, constituent Line c-6ces:;it6. 

Le fonctionnement du circuit int6rieur dans les diff6rents 
pays de li r~gion est parfois mal connu et Line dislocation de 
I'information existe entre les institutions de recherche. le 
service de vulgarisation et les diff6rents services du gotiver-
nement concern6s par les engrais. Ce manque de diffusion de 
l'information aI sein du pays ne permet pas aux divers 
intervenants de travailler efficacement. 

La diss~inination des r6sultats de recherches. etfectuiIe 
dans le pays entre les chercheurs, les responsables politiques. 
les analystes. les vulgarisateurs et les paysans. permet aux 
responsables de redefinir leur politique. et aIx cherchcurs de 
reorienter leurs programmes de recherches. 

En outre, les institutions d'enseignement doivent tre asso-
ci6es J'unc faqon trts etroite i cet &change d'informations. 
car elles forment les responsables politiques. les chercheurs, 

les vulgarisateurs et les agriculteurs de demain. 

L'6change des informations sur li recherche, les m6thodes de
 
vulgarisation, I'organisation institutionnelle (particulireinent 
celle touchant au cr6dit, it l'approvisionnement, I la distribu-
tion et I lhicommercialisation des engrais) doit &re encou-
rag6s dans la r6gion. Les centres r6gionaux et internationaux 
peuvent apporter leur concours dans ce domaine, 

L'approvisionnement en Engrais 
I1est clairement apparu aux cours de nos discussions que 

l'approvisionnement en engrais ne se fait pas d'6ine faqon 
efficace. Outre la solution aux problkmes de gestion, il 
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convient 6galement d'examiner un certain nombre de mesures 
susceptibles de rtduire davantage les cofits li6s Al'approvi
sionnement, au stockage et " ]a distribution des engrais dans 
nos pays. 

Parmi ces mesures. on pourrait envisager I'importation des 
engrais en vrac, i haute teneur, assurer leur conditionnement 
dans le pays ainsi que la suppression de toutes les taxes 
douani~res et autres. Les engrais devraient d'ailleurs &re 
consid6r6s comme des produits strat6giques au ninie titre 
que les produits p6troliers. 

Themes de Recherche 
Un certain nombre de thines de recherche ont &6tretenus au 
cours du s6ininaire comme th~mes prioritaires, int6ressant 
presque tous les p, s subsahariens. Ces thbmes peuvent &re 
class6s en dCux categories 
(I ) l'6tude de I'environnement conomique dans lequel opre 

le paysan" 
(2) 	1'6tude des aspects agronomiques et sociologiques relatifs 

a l'utilisation des engr'tis chimiques. 
L'analyse de 1'environiiement 6conomique proposee se 

veut globale, c'est-a-dire que toutes les variables &cono
miques critiques affectant l'ensemble du syst~ne de produc
tion agricole doivent tre examinees. Ces variables 
comprennent entre autres : les prix des produits agricoles et 
des engrais chimiques, li survaluation de li monnaie locale, 
le fonctionnement du syst~ne de coinmercialisation des diff6
rents produits agricoles, le cre jit agricole, la subvention aux 
engrais et autres intrants, le syst~ne foncier, le risque et le 
proceSss de prise de d6cision au scin du m6nage agricole. 

En premier lieu. ['ersemble de la recherche agronomique 
lice aux engrais doit se pencher stir la determination Lie li 
r6action aux engrais des cultures pures et associ6es dans 
diff&entes conditions 6dapho-cliniatiques. En second lien, li 
recherche des voies et des moyens visant a augnenter !'effica
cit6, en mati~re d'utilisation des engrais sous les tropiques, 
doit &tre poursuivie avec rigueur. A ce niveau, l'impact de la 
conpl6mentarit6 entre les engrais, les autres facteurs 
roodernes de production et le rfle des techniques culturales 
aml6ior6es, doit galement &tre explicitemient examine. 

Rformes Institutionnelles 
L'importation, la production, la distribution et li commer

cialisation des engrais chimiques, dans hi plupart des pays 
subsahariens, sont contrl6es directement ou indirectement 
par I'Etat. Cc :,idre institutionnel semble expliquer, dans une 
certaine rnesure, la faible performance du sotus-secteur des 
engrais dans plusieurs pays africains. Une analyse des possi
bilit6s de r6formes institutionnelles mdrite d'tre propos&e. La 
r6forme actuellement en cours au Cameroun constitue une 
exp6rience Aexaminer attentivement. 


