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Preface 

Sub-Saharan Africa was the only region in the world to have experienced 
a decline in food production and consumption per capita between 1960 
and 1975. Projections of future African food supplies and needs foretell a 
continuation or even a worsening of this pattern unless prompt and effec- 
tive remedial actions are taken. This book attempts to address several sig- 
nificant aspects of this crucial problem, and results from a research pro- 
ject, "The Political Economy of Rice in West Africa," carried out jointly 
by the Food Research Institute, Stanford University, and the West Africa 
Rice Development Association (WARDA) between June 1976 and Sep- 
tember 1979. The project was fiinded by the U.S. Agency for Interna- 
tional Development (AID) under contract number AIDIafr-C-1235. 

The chapters that follow present the results of an innovative approach 
to agricultural policy analysis that could have wide applicability through- 
out Africi+--or, for that matter, in any low income, predominantly agricul- 
tural country. The approach embodies three essential characteristics. In- 
itially, microeconomic analyses are carried out to determine the economic 
efficiency of alternative techniques and locations of production in inte- 
grated systems encompassing farming, processing, and distribution. 
Next, the incentive effects of government trade, price, tdsubsidy,  and 
investment policies are analyzed by measuring transfers of income to or 
from farmers, millers, and traders occasioned by each type of policy. Fi- 
nally, comparative analyses are undertaken of the productive efficiency of 
various techniques and locations and of the effectiveness of policies in ad- 
vancing objectives, first within individual countries, and then among a 
number of countries within a region. The approach thus incorporates the 
full spectrum of issues in agricultural policy analysis, starting with the effi- 
ciency of farm production and concluding with the comparative effective- 
ness of alternative policies. 

The research results offer something of interest to commodity special- 
ists, Africanists, and policy makers in West Africa and foreign aid 
agencies. For five West African countries, the study investigates major 
economic and political influences on the expansion of rice production and 
the efficiency of existing and proposed methods of growing, milling, and 
marketing rice. The book explores the objectives of governments con- 



vi Preface 

cerned with expanding rice output, the constraints limiting achievement 
of these objectives, and the effectiveness of recent and prospective poli- 
cies used to advance the objectives in light of these constraints. In this 
three-year research effort, the contributing authors have compiled an un- 
usually detailed set of economic information and comparative analyses. 
The authors hope that the results presented in this book will make a con- 
tribution toward the development of more coherent policies to help re- 
solve Africa's growing food problem. 

While this book was in preparation we accumulated a long string of intel- 
lectual debts. An untold number offarmers, traders, government officials, 
foreign experts, and all-purpose raconteurs in West Africa indulged our 
fantasies and ignorance as we attempted to learn how and why rice was pro- 
duced, traded, and consumed. Their names are far too numerous to men- 
tion, even if we had recorded them all, and we suspect some are undoubt- 
edly pleased to remain anonymous and not be implicated in this effort. 
Others might find our results interesting, important, or perhaps even ex- 
citing and thus be disappointed that their help is not being specifically ac- 
knowledged. We are enormously grateful to those in both groups who pro- 
vided us with insights and sometimes saved us from mistakes. 

We thank individuals from both WARDA and AID for their collabora- 
tion and support, which were essential for the undertaking of the study, 
and we are especially grateful to Djibril Aw, Sidi Coulibaly, Jacques Di- 
ouf, and Jean-Claude Levasseur of WARDA and to Stephen Klein, 
Stanley Krause, W. Haven North, and Norman Ulsaker of AID. As is 
usual in applied economic analysis, none of these individuals nor their or- 
ganizations necessarily agrees with all of our conclusions, and it is possible 
that some officials in both agencies agree with little or none of what we 
recommend. Only time will tell as we observe what kinds of future rice 
development projects these groups choose to support in West Africa. 

Our research was immeasurably aided by a number of other colleagues. 
Three participants in the study, Walter P. Falcon, William 0. Jones, and 
Robert Netting, were instrumental in shaping the research design, guiding 
the field work, and assisting interpretation ofthe results. With only a slight 
shift in the division of responsibility, any of them would have become aco- 
author of this book. Several other colleagues at Stanford and elsewhere 
offered useful comments at various stages of the project. Notable in this 
group are Carl H. Gotsch, Bruce F. Johnston, Leon A. Mears, W. H. M. 
Morris, Anne E. Peck, John Tarrant, and T. Kelley White. In addition, un- 
usually high quality research assistance was provided by Bhaskon Khanna, 
Gerald C. Nelson, David Trechter, and Laurian J. Unnevehr, and excel- 
lent translations from English to French were done by Douglas Bouloch 
and Myrna Rochester. Transferring research results from the hand-written 
draft to the typed manuscript and then to the published page requires addi- 
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tional skills, and we have been fortunate to work with exceptional people 
doing these tasks. The secretarial staffat the Institute and at WARDA exe- 
cuted their duties very well, often under great time pressure, and Stanford 
University Press chipped in with their renowned efficiency and profession- 
alism. Carmen Bermodes and Wilma McCord ofthe Institute and our edi- 
tor Elizabeth Spurr deserve special mention in this regard. 

There is one final person who requires a category unto herself. Linda 
W. Perry did no field work. But she was involved in just about all other 
facets of the project and throughout performed extraordinarily well. Ad- 
ministration, typing, research assistance, editing, and final preparation of 
the manuscript for the press all fell within her bailiwick. We are ex- 
tremely grateful to her and to all of the superbly competent people who 
assisted our work. 

S.R.P. 
J.D.S. 

C.P.H. 
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Introduction 

Scott R. Pearson, J .  Dirck Stryker, 
and Charles P. Hurnphreys 

In 1973-74 rice policy in West Africa was at a crossroads. Countries in the 
Sahelian zone were in the last of six years of severe drought, which 
caused, among many unfortunate consequences, a sharp increase in food 
imports. Concurrently, international prices of wheat and rice, the princi- 
pal traded foodgrains, had temporarily soared to unexpected and previ- 
ously unknown heights, four times their levels in the late 1960's.~ Many 
West African governments were faced with the unhappy prospect of 
needing substantial foodgrain imports at a time when prices were high. 
Moreover, these governments and their supplies of' foreign exchange 
were hit doubly hard, since the high bills for imported foodgrains were 
accompanied, coincidentally, by a quadrupling in the price ofpetroleum. 

The importance of rice policy in West Africa grew substantially follow- 
ing the unanticipated confluence of events in 1973-74 Because very little 
wheat is grown in the region, rice is the most important foodgrain whose 
imports could be substituted for directly by increases in local produc!tion ,, 
and marketings. Rice has traditionally been the principal staple food in a 
contiguous group of western coastal countries, running in an arc south 
and east from the Gambia through western Ivory Coast, and along the 
banks of the Niger River in Mali and Niger.3 After World War 11, rice 
cultivation and consumption expanded throughout the region. 

IThr Sahel, which takes its name from the Arabic word for shore--in this case the shore of 
the S a h a r a i s  a semiarid expanse of land covering some 5.25 million square kilometers and 
stretching south from the Sahara Desert to the woodlands from the African savannah. Of the 
five countries considered in this book, tw-Mali and Senegal-are in the Sahelian zone. 

See Falcon and Monke ( 1 )  for an analysis ofprincipal influences affecting the world market 
for rice and of the relationships between the international markets for rice and wheat. The 
main causes of the dramatic price increases for both commodities were unusually bad weather 
in many import foodgrain-producing areas, leading to a reduction in supplies and the very low 
stock positions in wheat and rice resulting from large drawdowns in the early 1970's. 

3 0 n e  type of rice, Oryza glabernino, is indigenous to West Africa, probably originating 
in the interior delta of the Niger River in what is now Mali. Traditional methods ofcultivat- 
ing 0. glabernma have been practiced in parts of the region for perhaps 15 centuries or 
longer. Most rice currently gro\rrn in West Africa is Oryza satica, which is indigenous to 
Asia. 0 .  satica was probably introduced into West Africa by Arab traders five or six hundred 
years ago. but the spread of its cultivation was limited until it was encouraged by the French 
and British colonial rulers beginning in the mid-nineteenth century. In this book, the adjec- 
tive "traditional" is used to describe systems of cultivating both types of rice that have been 
practiced in West Africa for at least several decades. 



2 P E A R S O N ,  S T R Y K E R ,  A N D  H U M P H R E Y S  

By 1974, all governments in West Africa began to reassess policies af- 
fecting their nations' production, consumption, and trade of rice. Rice im- 
ports had suddenly become very expensive and their future price seemed 
uncertain. Governments responded by raising prices of rice to their con- 
sumers and producers, though not always by the full extent of the rise in 
corresponding import prices. In spite of record high prices, however, sev- 
eral countries continued to import large quantities of rice. 

The picture in \17est Africa shifted again in 1975. Consumers reacted to 
the higher prices by switching partially from rice to other foodstuffs. Pro- 
ducers who received higher prices for their paddy responded with in- 
creases in output and, especially, marketings. Importing agencies, which 
in some countries had overbought in 1973 or 1974, were forced to carry 
over stocks into 1975. All of a sudden, there seemed to be too much rice 
for sale, rather than too little, especially in the eyes ofgovernments which 
wished to mitigate the large downward fluctuation in prices that would 
have cleared the markets. 

This concern with recent shortages and apparent gluts of rice was evi- 
denced in 1975 at the annual meeting of the West Africa Rice Develop- 
ment Association (WARDA),4 when its Governing Council called for a 
study of the prospects for future intraregional trade in rice and of its con- 
tribution to the objective of ultimate regional self-sufficiency. Since a 
number of WARDA countries had achieved or regained self-sufficiency in 
rice in 1975 and some even had small exportable supplies, it seemed de- 
sirable to examine prospects for trade within the region. The Food Re- 
search Institute agreed to carry out the study. 

Researchers at both iI'ARDA and the Institute initially thought that the 
most significant results from the project would involve intraregional trade 
in rice, and the research was designed accordingly. Lessons from the In- 
stitute's earlier study of rice in Asia influenced the design. Microeco- 
nomic study of alternative techniques for rice production, milling, and 
marketing received major attention, as did analysis of rice policy. Both of 
these investigations were integrated directly into the trade analysis. 

Midway through the project, researchers at WARDA and the Institute 
prepared a study of prospects for intraregional trade of rice in West Africa 
(7). The results of this study confirmed that, even based on reasonably 
optimistic assumptions for growth of production, steadily increasing con- 
sumption of rice meant that the R7ARDA region was likely to require in- 
creasing amounts of rice imports during the period ending in 1990. This 
conclusion, coupled with large levels of rice imports into the region in 

WARDA is an intergnvernmental organization of which all 15 countries in the West Af- 
rica region are members. When WARDA was established in 1971, a primary goal of the new 
organization was to provide rice research and development senices to member countries 
and thereby to assist the region in achieving self-sufficiency in rice. 
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1977 and 1978, reemphasized the importance of analyzing government 
policies aimed at increasing the production, milling, and marketing of rice 
and at influencing rice consumption. 

From the beginning, primary emphasis was placed on a group of 
WARDA-member countries in which rice was an important staple food 
and which during 1966-75 had been relatively large importers of rice- 
Ivory Coast, Liberia, and Senegal-or had good prospects of becoming 
rice exporters within the region-Mali and Sierra Leone. Project re- 
searchers carried out detailed fieldwork in the first four of these countries 
and updated earlier work in Sierra Leone done by Njala University Col- 
lege (University of Sierra Leone) and Michigan State University. This 
book is the result of that fieldwork. 

The remainder of this introductory chapter contains five parts. The first 
two are concerned with analyzing rice policy in West Africa. In one, a 
framework for policy analysis is presented, and in the other, the organiza- 
tion of the country studies of rice policy is outlined. Attention in the suc- 
ceeding two parts of the chapter is on the other principal focus of the 
study, a comparative analysis of the economics of alternative methods of 
rice farming and marketing. One part contains a brief summary of the ana- 
lytical method employed to measure economic efficiency and the impact 
of policy, and the other sets out the guideposts used in organizing the 
country studies of the economics of rice. The fifth and last part of this 
chapter is a reader's guide to the entire volume, which describes the ra- 
tionale underlying the book's organization and the location of various 
kinds of information and analysis. 

Framework for Analyzing Objectives, 
Constraints, and Policies 

Readers of essays growing out of the Institute's earlier study of the po- 
litical economy of rice in Asia are already familiar with the methodological 
framework for policy analysis that emphasizes interactions among a na- 
tion's objectives, constraints, and p ~ l i c i e s . ~  This framework helps to 
structure use of economic logic to examine government policies, but it is 
not a model that can be used to predict government  action^.^ Govern- 
ments are viewed as having several objectives that they try to achieve 
within a framework of constrained optimization. Constraints are limits on 
the availability or deployment of resources and on the flexibility of con- 
sumer preferences that prevent the full attainment of all objectives. Poli- 

5This approach is summarized in Timmer (5, pp. 191-96) 
61n his essay that concludes the set of policy studies of the Asia rice project, Timmer 

concludes (6, p. 420) that hope that the "framework of the policy-making process might actu- 
ally be implemented . . . has vanished." 
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cies are the instruments used by governments to achieve objectives by 
influencing the allocation of resources and patterns of consumption. Con- 
straints on resources thus liinit the extent to which policies succeed and 
hence the degree to which objectives are attained. The method of imple- 
menting policies can also affect their success or failure. Policy analysis 
consists of identifying the relevant government objectives, speci&ing the  
nature of resource or consumer constraints, delineating the  policy op- 
tions, and tracing the interactions. 

Problems arise in applying the  framework because it is not always clear 
in practice how to distinguish between a policy and a constraint and be- 
cause objectives held by go\.ernments sometiines act as constraints. For 
this reason some of the authors of the country studies in this volume have 
fbllowed the approach less closely than others. Nevertheless, the frame- 
work is used in Chapter 11, which concludes the  set ofpolicy studies, be- 
cause of its clear advantages in organizing complex comparative material. 

Objectices 

A government at any given time might have several objectives which 
often involve trade-offs. I t  is useful to categorize these objectives into two 
groups-fundamental and proximate. Three frindamental economic 
objectives-efficient generation of income, more equal distribution of 
income, and security (the probability of obtaining income)-are distin- 
guished. All other objectives are considered to be proximate. The purpose 
is not to claim supremacy for the fundamental objectives, since other goals, 
such as avoiding excessive inflation, might be  more important to 
governments. Nevertheless, these proximate objectives are desired chiefly 
because of their contribution to one or more fundamental goals rather than 
as ends in themselves. 

The validity of this categorization is well illustrated by considering the 
objective of self-sufficiency in rice, which is a stated goal of almost all 
governments in West Africa. Each of the three fundamental objectives is 
influenced by self-sufficiency, the  reduction of imports to zero in most 
years by increasing domestic production. Substitution of domestic pro- 
duction for rice imports can generate income if the country has a compa- 
rative advantage in rice because it can produce it efficiently; alternatively, 
if domestic rice is more costly than imports, potential national income 
declines. Likewise, promotion of rice development to achieve self-suffi- 
ciency might change the distribution of income-among regions, be- 
tween the public and private sectors, and between producers and con- 
sumers-in ways that either serve or contravene advancement of this 
government objective. Finally, greater reliance on local supplies of rice 
could lead to greater security of income to producers if new techniques 



reduce the variation of domestic production, and of food supplies to con- 
sumers if expanded ,local supplies are cheaper on average than imports. 
But it could have the opposite effect if local production varies more than 
the price of imports and if there are other, more secure opportunities to 
use domestic resources to generate foreign exchange. 

Self-sufficiency, therefore, can contribute positively or negatively to all 
three fundamental objectives. Although governments might place a high 
priority on this proximate objective, policy analysis is better served by 
measuring costs and benefits of increased self-sufficiency in terms of its 
effects on the three fundamental objectives. A similar argument could be 
made with respect to several other proximate objectives, such as the gen- 
eration of government revenue, price stability, and regional develop- 
ment. As with self-sufficiency, it is preferable to examine the influence of 
each of these intermediate objectives on income, distribution, and secu- 
rity rather than to consider it as an end in itself. 

Constraints 

The analysis of rice policy in West Africa is based on an interpretation of 
constraints which follows closely that used in the Asia project. In that 
study, constraints on policy implementation were considered to encom- 
pass a vast range of influences, including demand and supply parame- 
ters-especially resource endowments and technical relationships-and 
social, legal, and political factors (2, 3). In principle, of course, any of this 
panoply of influences, from high capital costs to consumer pressure in the 
cities, can limit the ability of a government to carry out a policy. It is use- 
ful, however, to distinguish between fixed constraints and those that are 
more elastic. 

Fixed resources create an absolute barrier to successful implementation 
of a policy in the absence of measures to augment or substitute for the 
limited resource. For example, highly variable and low rainfall in an area 
precludes greater yields until investments in irrigation are undertaken. In 
contrast, constraints imposed by resources in elastic supply can be over- 
come at the margin by paying more-e.g. to attract labor from other em- 
ployment. The producer or consumer in question simply bids up the 
price in order to obtain the input or final product. 

Given enough investment or the passage of sufficient time, most con- 
straints can be overcome. Unfortunately, policy making is done in the 
short run, and governments are thus faced with a wide array ofconstraints 
in selecting policies. 

Whereas the number of applicable constraints is almost limitless, the 
range of options available to governments in West Africa for implement- 
ing rice policy is quite narrow. This phenomenon is not restricted to rice 



or to West Africa. There happen to be  only a few methods, each with sev- 
eral variations, by which a government can intervene to influence produc- 
tion or consumption of a c ~ m m o d i t y . ~  For convenient analysis, policies 
are categorized here in three areas-trade and price policies affecting the 
commodity, taxes or subsidies on current inputs, and public investments 
to augment resources. 

Policies 

Foreign trade policies include restrictions (duties or quantitative 
controls) or subsidies on imports and taxes or subsidies on exports that 
cause the domestic price of a commodity to differ from its international 
price. In West Africa, most governments intervene to limit imports of 
rice and thus raise the domestic price of rice above the international 
level. Domestic price policies are interventions that cause producer 
prices of rice to diverge from consumer prices by more (or less) than 
normal marketing margins. For example, price controls or rationing by a 
government store tend to alter the market price of rice-which may 
have already been modified by a trade policy-and permit consumers 
with access an opportunity to purchase at less than that price. Another 
example of price policy is the use of milling or marketing subsidies, 
which lowers prices to consumers beneath domestic market levels that 
would otherwise prevail. 

Another type of policy either taxes or subsidizes current inputs used in 
producing rice. West African governments have established a number of 
input subsidies in rice production that reduce the prices of the subsidized 
inputs and thus cause returns to farmers to exceed what they would be if 
farmers paid full costs. Furthermore, most imported inputs are neither 
restricted nor heavily taxed, and relatively few other taxes on inputs for 
rice farming exist in the region. 

Investment policies are inherently longer-run and involve subsidized 
capital creation in production, milling, and marketing, as well as in sup- 
porting infrastructure. These policies have effects similar to those of input 
subsidies, but unlike subsidies to current inputs, they are multiperiod 
and resource-augmenting. With the assistance of foreign aid donors, West 
African governments have made significant investments in rice farming 
and milling, especially during the past decade. 

'In the Asia study, Timmer listed seven possible fbrms of intervention (5, p. 194): (1) 
consumer programs (including subsidies for rice or substitutes); (2) farm production pro- 
grams (either intensification or diversification); (3) domestic marketing investments; (4) con- 
cessional foreign trade (including exchange rate hiases); (5) direct taxation or other forms of 
fiscal transfers; (6) price controls by legal fiat and/or market operations, including (a) floor 
price, (b) ceiling price, (c) buffer stock as stabilizer, usually in conjunction with (a) and (b); 
and (7)  physical controls, including rationing and nonprice collections and disbursements. 
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Organization of the Country Studies of Rice Policy 

Although the organization of the five country studies of rice policy that 
follow is similar, authors naturally depart from the common approach ac- 
cording to individual circumstances. The country studies open with a 
brief introduction that summarizes their principal themes and organiza- 
tion. The second section contains a discussion of the technical and eco- 
nomic setting, including descriptions of economic geography (population, 
land, and climate) and rice farming systems, marketing and milling tech- 
niques, and consumption patterns. 

Policy analysis begins in the third section of each paper, which investi- 
gates the history of rice policy by dividing the colonial and independence 
eras into several periods, each characterized by easily identifiable direc- 
tions of rice policy. For two countries the selection of periods is based on 
changes in government, whereas for the three others, which have had 
continuous leadership since independence, the choice turns on other cri- 
teria. Within each period, authors identify the main objectives, con- 
straints, and policies influencing the rice sector. They also examine how 
conditions in earlier periods affect the choices of policies and objectives 
and the importance of constraints in subsequent periods. 

This look at the history of rice policy sets the stage for an evaluatiorl of 
recent policies, which is the heart of the analysis in each paper. Drawing 
on the historical section, authors discuss the policy options available to 
the government and the main constraints limiting their implementation. 
Efforts are made to assess the effectiveness of these policies in achieving 
national objectives. Economic welfare effects of principal policies are ana- 

lyzed with respect to gains, transfers, and losses of income. 
The analysis is aided by attempts to examine the political significance of 

the effects of rice policies on the distribution of income--among regions 
of the country, between the private sector and the government treasury, 
between consumers and producers, among different kinds of producers, 
and between urban and rural inhabitants. These distributional effects, 
whether intended or not, often have a more immediate political influence 
than does progress toward achieving the two other fundamental goals, ef- 
ficient income generation and security. Farmers, for example, might not 
know or care whether an input subsidy policy contributes to national in- 
come or food security, but they can be expected to know whether the pol- 
icy benefits them. Similarly, consumers are typically sensitive to in- 
creases in prices of staple foods, including rice, as recently evidenced by 
the riots in Monrovia, Liberia, that followed announcement of a higher 
official wholesale price for rice. Consequently, governments often give 
greater attention to the distributional impact of their policies than to 



other effects. This political reality helps to explain why certain policies are 
chosen when several alternatives appear to be available. 

Each of the country studies concludes with a prognosis of future rice 
policies based on the analysis of past and current experience. The focus, 
however, is more on suggesting recommendations for feasible policy 
changes than on attempting to predict likely choices of rice policy by 
existing or future governments. Some authors are more adventuresome 
than others in offering advice and assessing its impact. The hope, of 
course, is that bold conclusions based on careful analysis will challenge 
those intimately involved in formulating rice policy in West Africa to 
reexamine the effectiveness of existing policies in furthering national 
objectives. 

Framework for Analyzing Economic Efficiency and 
Comparative Advantage 

As with the framework for policy evaluation, the detailed microeco- 
nomic analysis of alternative techniques and locations of rice production, 
processing, and distribution in each of the five West African countries 
builds on the methodology of the Institute's study of rice in Asia (4). The 
principal purpose of this analysis is to discover how and where rice output 
can be expanded efficiently. Authors of the country studies measure eco- 
nomic efficiency with a common methodology, which is discussed in Ap- 
pendix A, "A Methodology for Estimating Comparative Costs and Incen- 
tives." The approach, illustrated below, is based on the social valuation of 
rice produced and of the costs of all inputs used in production. Actual val- 
ues employed in the country studies are discussed in detail in Appendix 
B, "Shadow Price Estimation." 

The measurement of economic efficiency has important applications 
both as a means of evaluating the efficacy of past policy initiatives and as a 
guide to future investment opportunities. One of the striking features of 
the rice economies of West Africa is that government policies and invest- 
ments have created a wide variety of farming and marketing techniques 
within individual countries. A comparison of the relative efficiency of 
these techniques is therefore of interest in evaluating their success in 
meeting basic policy objectives. It is also important in understanding 
which, if any, of the West African countries possess a comparative advan- 
tage in rice production, thus serving as a guide to future investment and 
as a basis for evaluating gains from intraregional rice trade. 

The approach compares estimates of private profitability-the differ- 
ence between returns and costs in actual prices facing farmers, millers, or 
traders-with estimates of social profitability-the residual remaining 



when costs and returns are evaluated in social prices. Two kinds of adjust- 
ments are made to convert private costs and returns into social prices. 
First, outputs and tradable inputs are valued in comparable world prices 
to eliminate the transfers caused by government policies. Rice output, for 
example, is measured in terms of what the  country must pay for its im- 
ports (or can receive for its exports) of rice instead of the actual market 
price that prevails domestically. Similarly, an input, such as fertilizer, 
that can be purchased from abroad is valued at its true import cost in 
place of a subsidized (or taxed) market price. 

Second, labor, capital, and land are valued with respect to their social 
opportunity costs, which represent the value in world prices of the output 
forgone from not using the resources in their best alternative employ- 
ment. For example, farmers might receive government credit at an inter- 
est rate of 6 percent when the government could otherwise have used the 
capital in a development project yielding a 15 percent social rate of re- 
turn. In this instance the social price of capital would be  15 percent in- 
stead of the 6 percent actually paid by the farmers for credit. 

Having made these two kinds of adjustments, one can compare social 
benefits with social costs and determine whether social profitability is 
positive or negative and thus whether or not it is efficient to produce rice. 
If the social benefits are calculated with reference to a competitive inter- 
national price in an export market, furthermore, positive social profitahil- 
ity implies an international comparative advantage because the country 
can produce rice efficiently both for its own use and for export. 

Organization of the Microeconomic Country Studies 

Following a brief introduction, each of the country studies of the micro- 
economics of rice production begins with a description of production and 
post-harvest techniques, including area, output, types of inputs, scale of 
operation, and credit and input delivery systems. Tables summarize the 
key characteristics of each technique, notably input-output coefficients 
and unit costs. Discussion encompasses farm production, collection of 
paddy from farmer to mill, milling, and distribution of rice from mill to 
wholesaler. A number of alternatives to be  analyzed are then defined by 
combining various production and post-harvest techniques. 

Following a description of incentives provided by policies and a review 
of the methodology and social prices of domestic factors and rice, the 
principal analytic results are presented. Private benefits, costs, and pro- 
fitability of alternative ways of producing, milling, and distributing rice 
are compared with evaluations in social terms. Divergences between pri- 
vate and social profitability measure the incentive effects of specific poli- 
cies. The reliability of these results is tested by carrying out sensitivity 
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analysis on yields, shadow prices of domestic factors, milling outturns, 
and the world price of rice. 

The remainder of each country study is concerned with interpreting the 
efficiency analysis in a broad policy context. Emphasis is on the effective- 
ness of each rice production activity in contributing to various national 
objectives. Expansion of techniques that use resources inefficiently, for 
example, might nevertheless contribute positively to enhancing food se- 
curity or to improving income distribution even though they decrease na- 
tional income. The microeconomic analysis of rice in each country thus 
provides support for and feeds back into the policy analysis. 

A Reader's Guide to the Book 

The interdependence of the two chapters-one on policy and the other 
on microeconomics-for each country should be clear from the foregoing 
discussion. Each country chapter draws on its counterpart for information 
and interpretation to such an extent that there is no inherently logical 
order for reading one before the other. The policy analysis provides both 
background and broad interpretation, whereas the microeconomic study 
contains detailed results that both depend on and form the  basis for con- 
clusions in the policy discussion. Readers interested principally in a par- 
ticular country should read the two chapters for that country and then 
turn to the  comparative analysis in the two final chapters. 

In spite of the interrelatedness of the pairs of country studies, the 
chapters in the book are arranged so that readers concerned only with 
policy analysis-or, alternatively, only with microeconomic analysis---can 
select the relevant set of country studies and then move on to the corre- 
sponding comparative chapter. These specialist readers are encouraged to 
read both comparative chapters, however, to understand the relation- 
ships between the microeconomics and government policies. In addition, 
those who are mainly interested in the microeconomic analysis should be- 
gin with Appendixes A and B on methodology and social prices. 

Finally, a recommended strategy for readers in a hurry is to skip di- 
rectly from this introductory chapter to the two comparative chapters. As 
interest and time permit, these readers can review individual country 
chapters for detailed description and analysis of policies and production 
techniques. 
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P A R T  O N E  

The Ivory Coast 



1. Rice Policy in the 
Ivory Coast 

Charks P. Humphreys and Patricia L. Ruder 

Ivorian economic growth springs from its agriculture. Since colonial 
times, agriculture has been carefully promoted by planning, research, 
and investments, aided by significant inflows of foreign labor and capital 
and by high world prices for export crops. A balance-of-payments con- 
straint never posed serious problems and balanced budgets have gener- 
ally helped to avoid inflation, despite high government expenditures. 

Rice, however, is an exception to the Ivorian success story. This lack of 
success scarcely shows, for production has greatly increased. But in- 
creased production has been extracted at a high cost to the economy and 
to the government budget. In the face of constraints caused by factor en- 
dowments and geography, government policies have failed to introduce 
or develop the basic technological changes necessary to make the growth 
of rice production efficient. 

The anatomy of these policies is the subject of this paper. It begins with 
- - 

a summary description of the country and its rice sector. A critical review 
of the historical evolution of government objectives and policies sets the 
stage for the analysis and evaluation of past and present interventions in 
the rice sector. A discussion of lessons and alternative policies concludes 
the paper. 

Setting 

Population 

In 1975 the Ivory Coast had a total population of nearly 7 million, of 
which one-third lived in urban areas and two-thirds in rural areas. Of this 
total, approximately 5 million lived in the more prosperous forest zone 
while the remaining 2 million lived in the northern savannah zone, giving 
densities of 30 and 12 inhabitants per square kilometer, respectively. In 
the major rice-producing areas, population densities are among the 
highest.' Thirty-five percent of the rural population is involved in rice 
production, two-thirds ofwhich is in the forest zone (23). 

'See 22. Population densities for the rice-producing areas are: Man, 40 inhabitants per 
square kilometer; Gagnoa, 38; Daloa, 24; and Korhogo, 22. 



T A B L E  1.1. Pol)ulation, Rice Consumption, and Ricc Production in the Ioory Coast, i 960-77 

Currcnt  Actlldl per  K.~rly AC~II.II dc~~nv*t t r .  Percent 
r.ctirn.rtrc1 T < ~ t ~ t l  rice c : ~ p i t ; ~  rice [>,1111nlt1tion Prolrrtc.d r l r ~ c t ~ r  *hr,rtlall ( - 1  

p o l ~ j l a t i o n  c o n \ \ ~ m p t i o n "  conc~trnption ~ , r ~ d i c t l o n s '  c o n \ ~ ~ m p t i o n '  [>fr icrd  o r  \ I I ~ ~ \ I \  (1)  

Year ( ( X X ) )  (rxX, m t )  (kg) ((h'h')) im , ,~tl ( (XX)  m i )  r,l 'pn)dr~ctlon 
~ ~ ~ ~~ ~~ -~ ~~ ~ ~ ~~ - 

1960 3,865 109.7 33.0 - - - - 

1961 3,984 116.6 29.3 - - - - 

1962 4,107 124.4 30.3 - - - - 

1963 4,234 145.4 34.3 - - - - 

1964 4,865 173.4 39.7 - - - - 
1965 4,500 207.5 46.1 3,688 170 129 -248 
1966 4,684 213.2 45.5 3,781 172 131 -24 
1967 4,876 167.6 34.4 3,875 137 144 + 5 
1968 5,076 227.9 44.9 3,972 178 18 1 + 2 
1969 5,284 247.9 46.9 4,071 191 192 + 1 
1970 5,500 237.8 43.2 4,172 180 159 - 13 
1971 5,725 259.4 45.2 4,277 193 162 - 19 
1972 5,959 276.4 46.4 4,384 203 205 + 1 
1973 6,202 285.1 46.0 4,494 207 168 -23 
1974 6,456 182.0 28.2 4,606 130 175 + 26 
1975 6,720 201.8 30.0 4,721 142 222 + 36 
1976 6,950 309.6 44.5 4,839 2 10 242 + 13 
1977 7,300 342.5 46.9 4,960 230 224 -3 

- - ~  ~~~~ ~ ~ -~ - ~ ~ ~ ~ - - ~  ~ . .~ 

s o [ ' ~ c t - s :  Ilata li,r curr rn t  <.ctimatc.<l p o p ~ l l d t ~ ( l n ,  for toti11 ri(v cc)n*I~nq>tlon, .~nd i ~ ~ t l t ~ l l  ~ I I I I > C * ~ ~ C  prodr~ctiorr ~ ~ S r i c , ,  i t ~ ( .  t a k ~ n  f r o ~ ~ ~  7 .  Tht, L . . I ~ I ~  
p , q ~ ~ ~ l ~ ~ t i o ~ ~  p r v ~ l i c ~ t i o n ~  ,Ire, I> , IYv<I  CHI <latit in 20,  [I, 16. 

' lE<lriivalent to tr,t:ll nt.t r l cv  .~vi~l l i lh l l l ty  
'Estimated l;om the 1960 figrlrv r15iny: t h r  prc,,li,tc,<l 2.5 pt,rccnt grou.th rate. F i g ~ l n , \  arv uvlal*tellt with tho\?  r ~ s c ~ l  in 27, 11. 139. Irl~t .lrt. 

slightlv lower  than la t r r  rc.vi*~<rns made in 26. 
' C a l c r ~ l , ~ t r d  liom thc  early p o p ~ ~ l ; t t i n n  predictionr using actu.ll p e r  ciapita cnnvl~mptlorl rittcs. 
' T h r  prcvI(,uC y r a r ' ~  prod~lcticrn nct  oS\ccds  .rntl Io**ev. 
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Although the overall population growth rate is high-4.1 percent in 
ig75-0ver a third is contributed by significant in-migration from 
neighboring countries. Non-Ivorian African migrants make up between 
one-quarter and one-third of the country's total population as well as 
most of the hired unskilled labor force in both urban and rural areas 
(23). 

There are also two major internal migration patterns-from savannah to 
forest, and from rural to urban areas. Growth rates for the two ecological 
zones-5 percent per annum in the forest and only 2 percent in the sa- 
vannah-are quite disparate. Census results reveal negative growth rates 
for the adult male population in the savannah zone (23). Urban growth 
rates average 8.5 percent per annum, but Abidjan, the capital city, is 
growing at an estimated l o  percent (23). 

Consumption 

The analysis of Ivorian rice consumption presents a paradox. Whereas 
aggregate rice consumption has increased with population growth, there 
has been no pattern of growth in per capita consumption figures since 
1965, in spite of large increases in real per capita income and a high rate of 
~rban iza t ion .~  Per capita rice consumption has averaged slightly more 
than 40 kilograms (kg) during this period (Table 1.1) (7, p. 19). 
Unfortunately, little is known about how consumption is distributed 
between rural and urban areas. Since 1965, the percentage of total 
calories that each of the several main starchy staples represents has not 
changed significantly, as shown in Table 1.2. Rice comprises about 
one-quarter. The large overall increase in available calories is accounted 
for by the high population growth and by upward revisions in production 
estimates after 1974. These data suggest that growth of income and 
urbanization may be less important than relative prices in determining 
the demand for rice. 

Rice and bread are the only two starchy staples for which the govern- 
ment sets official consumer prices, seemingly well controlled through an 
extensive system of small retail  outlet^.^ In the face of rapidly increasing 
prices for yams, cassava, and plantains since 1974, government policy has 

2Data on income and urbanization are taken from Humphreys and Rader (7, pp. 2-3): 

Thouhands of constant I'rban popul.~tion 
CFA franc\ per capita a* percent of  total 

1965 78 21% 
1975 93 32 
Percent 

change 19 52 

3There are approximately 600-650 outlets in the distribution system under Ministry of 
Commerce supervision (20). 



T A B L E  1.2. Anniccll Constlrnption Of Starchy Staldc.c., Se1cctc.d Ycur:c. 
(C: ,h lor i r \  l , t I l i o 1 1 ~ 1  

Hice 
\\'heat 
Corn 
MilletLsorghnm 
Fonio 
Yams 
Banim;~ plantains 
Cassava 
Taro (coco yarns) 
Sweet potatoes 

T O T A L  
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made rice, along with bread, the cheapest starchy staple in terms ofcalo- 
ries per CFA franc." 

Geography 

The Ivory Coast covers an area of 322,500 square kilometers, about 
one-half of which is arable (25). It is divided into two main ecological 
zones, which correspond roughly with the forest and savannah zones de- 
picted in Map 1.1. The forest zone consists of two parts extending over 
approximately the southern half'of the country. There is a narrow coastal 
belt with high rainfall and acidic soils which produces industrial crops 
such as oil palm, pineapples, and rubber. The forest north of this coastal 
belt benefits from the most fertile soils in the country and produces the 
major cash crops-cocoa and coffee-and most of the food crops, particu- 
larly rice. This region receives 1,500 to 1,600 millimeters (mm) of rainfall 
per annum beginning in March or April and ending in October or Novem- 
ber, split by a short dry season in July and August (34). 

The northern savannah zone also comprises two parts.5 The center, 
around Bouake, is a transition zone of highly variable rainfall over one or 
two seasons. It produces cotton, some coffee and cocoa, and food crops, 
especially yams. The second area in the savannah covers the northern tliird 
of the country and is the driest and least fertile region, characterized by 
latosols, which, owing to lack of protective vegetation and intense rainfall, 
are susceptible to erosion and leaching. Crops grown here include cotton, 
the main cash crop, and cereals, which are mainly for home consumption. 
In the savannah zone, the rainy season extends from May or June through 
September or October, providing 1,  loo to 1,500 mm per year (34). 

Production 

Most agricultural production in the Ivory Coast comes from srnall 
family farms. It is generally land-extensive, based on shifting cultivation 
with bush fallows. In more densely settled areas, which are also centers of 
rice production, these fallow periods are only two or three years for each 

4The supporting data are as follows (CFA francs per kg): 

FOIICI ,"" " 
l n i l i , \  I < l c  r 1 3 r c , ~ I  Y.!m\ 1 ' 1 . ~ ~ 1 t ~ ~ ~ n ~  ( : . i \ \ . t s , ~  (;,ILLI 

196-1-66 123 51 42 26 17 21 38 
1976-77 213 117 120 91 66 98 106 
Percent 

~ncrea\e  75 130 230 250 288 367 159 

5 T l ~ e  department of Bot~ake is included in the sa~annah zone, even though it dips into the 
forest. Its vegetation and rainfall patterns make it similar to the rest of the savannah none, 
which includes the departments of Touba, Skguela, Katiola, Dabakaha, Bouna, Korhogo, 
Ferkessedougou, Odiennb, Boundiali, and Bondoukou. 
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+++ Boundary between forest and savannah zones 
Approxiinate liinits of major rice-growing areas 

M A P  1.1. Major Rice-Producing Areas of the I\ory Coast. Based on Ivory Coast, 
Government of, Ministtrr d r ~  Plan, h Ctjte d'lcoira en Ckiffres, Edition 1977- 
1978 (Abidjan, Societe Africaine d'Edition, 1977). 

one to two years of production. These shorter fallows do not reflect an 
overall shortage of land but indicate localized scarcities around population 
centers. Investments in equipment are quite small, and lack of working 
capital may constrain expansion. 

Farms vary greatly but typical characteristics can be  noted, especially 
when comparing the forest and savannah zones. Farms, especially in the 
south, are multiple-crop enterprises, producing both food and industrial 
crops and hiring outside labor. Although families are smaller in the forest 
zone, farm sizes are larger, reflecting in part the extensive cultivation of 
coffee and cocoa and in part the use of temporar). hired labor. Some ag- 
gregate and average indicators are given in Tables 1.3 and 1.4. 
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T A B L E  1.3. Strrnmary Characteristics of Icorian Agriculttrre 

Fore\t zone Sa\ annah zunr 
Ent~re 

Charac trr~*tic cr~untr). Vuantltv Pct. Vuantlt? PC t .  

General 
Total farm pop. (000) 
A\,e, family size 
No. of farnily farms (000) 
A\,e. farm size (ha) 
Est. farm revenue (000 CFA francs) 

Rice-related 
Farm pop. growing rice (000) 
Farms growing rice (000) 
Pct. farms growing rice 
Rice land per farm 

growing rice (ha) 

Agricultural land use is divided between industrial and food crops, the 
latter composing about 45 percent or 4.5 million hectares (ha), a share 
that has changed little since 1965 (Table 1.5). Rice represents a relatively 
small part of this amount, comprising roughly one-fdth of food-crop land 
in both forest and savannah zones. Total land in agricultural production, 
including fallow, may be as high as l o  million ha, or nearly two-thirds of 
estimated arable land.6 

Government intervention in agriculture has largely been oriented to- 
ward expanding the production of industrial crops through marketing 
programs and increasing their yields by supplying modern inputs. Input 
d i s t r i bu t ion  for  i m p o r t a n t  ca sh  c r o p s  is a s s u r e d  b y  g o v e r n m e n t - o w n e d  

development companies. Purchases of these crops are at floor prices fixed 
at the top level of government and effectively maintained. Rice is the only 
staple food crop for which there has been a state development company, 
SODERIZ, and fixed producer  price^.^ 

Although official minimum agricultural wages have been in effect since 
1955, they seem to have little impact on the cost of labor. Private wages 
are often as much as 100-200 CFA francs higher than the legal rate.8 

Agricultural credit is hrnished mainly by the government through the 

6The Ministry of Planning (28, pp. 212-13) estimated that total land in cultivation cycles 
tvas 7.6 million ha in 1965 and predicted an increase to 9.6 by 1975. The Ministry ofAgricul- 
ture (18) indicated that growth of cultivated land has been even more rapid. Another plan- 
ning dwument (31) has given lower estimates of land in cultivation cycles (less than 50 per- 
cent of the arable land). 

7SODERIZ, the acronym for Societt pour le Dtveloppement de la Riziculture, was the 
state company responsible for increasing rice production from 1970 to 1977. 

8Legal \\.ages, at 250 CFA francslday in 1976 for agricultural labor in coffee, cocoa, and 
rice, artz published in a government publication ( 1 1 ) .  Local currency is the CFA (Commu- 
naute Financiere rifricaine) franc, tvhich is tied to the French franc. The exchange rate used 
in this paper is 250 CFA francs per U.  S. dollar. 
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T A B L E  1 .4 .  Rice Prodrrction in the luory Coast,  by T ~ c l ~ n i q z i e ,  1976 

.Arc.r" Yield Pn,cl~r<tlon Percerlt 
P r r ~ d ~ ~ t ~ o i l  tccl~nir~ur (M)O /MI  I (ml l~oddylha) (WO 1711 poddy) padd) 

Traditional rainfed, forest 
Traditional rainfed, savannah 

Fertilized rainfed, forest 
Fertilized rainfed, savannahb 

Total rainfed 

Irrigated, no fertilizer, forest 
Irrigated, no fertilizer, savannah 

Fertilized irrigated, forest 
Fertilized irrigated, savannah 

Total irrigated 

Flooded' 

s o l  H C ' E S .  Totals arr f'roin 19. The I,rriihdi,un* 11). techn~r~oe arc I I . I \ L , ~  o n  inlilm~atinn in 1.5 and Ivory  Coa\t. 
Go\ vntrn~nt o C  \lini.;tt.rt. dr I'Agricr~ltr~r~,. Coinp.rynie I\.oiricnn,. p o u r  le Dr\.eloppernrnt des Texti le ,  Rap- 
, ~ o r l  .Ar~ntti,/ <!'A, t t t t l ~ ~ .  Cotn,,ogni<> 1976- 77 [ B ~ N I ~ ~ c ,  A ~ ~ g u s t  1977) 

"In purr-stand rclitt\.tlrnts. Arrs I~.irvertrd. 
"Includt,* rnan11.11 (17 pt.rcent), ~ n x  (GO prrcrnt), and tr;at<,r (i",>rrccnt) cultivation. 
"E.;tirn.ttt.\. \ ~ h ~ r , l >  ~ncltt<iv\ f'crti1izt.r drea (64 percentl. 
dTotalr m,ry \.q sligl~tly dur tc, r<~,tn~liirg. 

Banque Nationale de  la Developpement Agricole (BNDA), usually at 
preferential interest rates.s Half of the agricultural credit is used to fi- 
nance government buying operations, and a fourth is loaned to farmers. 

L'irtually all traditional rice is rainfed, primarily upland. Of this rice, 
probably 90 percent is O y z a  satica and the rest Oryza glaberrimu. The 
small amount of flooded rice in the northwest is relatively unimportant, 
and there are no indigenous water control systems. As shown in Table 
1.4, four-fifths of paddy produced in 1976 came from this rainfed tech- 
nique, although the proportion was higher in 1975. Most past expansion 
has usilally been associated with demographic growth. 

Historically, rainfed paddy production has been localized in the north- 
ern savannah around Korhogo and extending to the west toward 
Guinea-now accounting for about one-fourth of traditional paddy pro- 
duction-and in the southwest near Man and the Liberian border. Cli- 
matically, these two areas are most suited to rainfed rice production (4). 
Since 1900, when the French introduced rice to feed the forced labor on 
coffee and cocoa plantations, rice has spread eastward through the forest 
zone. Natural conditions favor rice more in the forest zone than in the 
savannah: rainfall is greater and more regular; the growing season is gen- 

slnterest rates, including insurance fees, range from 8.5 to 10.5 percent per annrim. 
Hungry-season loans, which comprise about one-third of the lending, carry an annualized 
rate of 15 percent (9). 
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T A B L E  1.5. Crop Production in Thousand Hectares, 1965 and 1974 

1965 1974 

Crop Production" Pct. Pn~duction" P d .  

Coffee 
Cocoa 
Corn 
Banana plantains 
Rice 
Yams 
Cassava 
Taro (coco yam) 
Millet, sorghum, and fonio 
Oil palm 
Cotton ( t r ad i t i~na l )~  
Cotton (improved) 
Peanuts 
Coconut 
Rubber 
Sugar 
Othersc 

T O T A L  

s o r  R C E S :  1'365 data are from 28, pp 212-13, except fur improved cotton, which is from Ivory Coast, C.<r\em- 
ment ol, .\lini*tere de I'.igriculture. Compagnie 1,oirienne pour Ir Dereluppement des Textiles, R u p p o r i  Art- 
n ~ r e l  197.5-76 (Bouake, hug. 19771, 1974 data are frorn 18. I ,  pp. 116-19, except fur rubber, which i\ Iron1 19. 
p. 103. 

SIITE:  To account fo r  rn~xed stands, areas have been reduced by 40 percent for banana plantains, cisSara, 
taro, millet, sorghum. and fonio; and traditional cotton (also for ground peas and rweet pot.itoe\ under "Othrrc"). 
To accurtnt for m~~ltiple-crrrpping, arear h a w  been reduced hy 20 prrcent for corn. rainfrd rice, yam*, impruvrd 
cotton. and peanut?. 

".\I1 figure? are trrr area harvested with the exception of ruhhrr in 1971, n.hlch represent? are.> plantcd. 
9 o t  ~ndlcated Snr 1971. 
'The 1965 figure is for ground peas, tnhacco, bananar, sweet potatoes, and pineapples only, in order ol'irnpor- 

tance, specific crops are not indicated Tor 1974. 

erally longer; and traditional yields are 25 percent higher (1.1-1.3 metric 
tons [mtl paddyha). 

The manual cultivation techniques and crop calendar used for im- 
proved rainfed rice differ little from those used in traditional production, 
although yields increase by 70 percent owing to modern inputs, and sickle 
harvesting saves labor. Government subsidies on modern inputs, includ- 
ing extension, for rainfed rice average about 40 percent of actual costs (6). 
Use of fertilizers and selected seeds in upland production has greatly ex- 
panded in recent years.1° 

The government has attempted to introduce large-scale mechanization 
into rainfed rice production through partial subsidization (18 percent) of 
tractor services (6). Mechanized land clearing, which had exceeded 

1°The improved rainfed seeds are: one-half' Moroberekan, an improved local variety with 
a cycle of 145 days used since 1960; one-third lguape Cateto, a Brazilian variety with a cycle 
of 135 days; and one-sixth Dourado, another Brazilian vareity with a cycle of 105 days (35 
and 16). The seeding rate is 60 kgha, except for the short-season rice, which uses 80. Fertil- 
izers used are 150 kgha of 10-18-18 and 75 kgha of urea. 



io,ooo ha by 1976, is fully subsidized. Mechanization represents an effort 
to stabilize upland farming by using rotations, primarily with cotton and 
fodder. Ox cultivation is expanding rapidly, although its use in the forest 
zone is largely precluded by the higher incidence of trypanosomiasis and 
denser tree cover. 

Despite the overwhelming predominance of rainfed rice, government 
efforts to introduce modern rice cultivation have been focused on irri- 
gated rice." The most widespread irrigation systems divert streams onto 
surrounding lowland areas of l o  to 15 ha. Investment costs are moderate 
($1,50o/ha), three-fourths being subsidized. The partial water control as- 
sures only one crop in most cases, although forest farmers average about 
1.3 crops per year. By 1976, nearly 20,000 ha had been developed. Since 
the early i g ~ o ' s ,  the government has also made considerable investments 
in dams, sometimes augmented by large pumps, to assure double-crop- 
ping-especially in the savannah. Such projects usually cover loo to 200 

ha, and by 1976 about +50o physical l2 ha had been developed at a cost of 
approximately $5,ooo/ha, ~i r tual ly  fully subsidized (7, p. 8). Recent esti- 
mates indicate that about 60,000 hectares could still be developed for irri- 
gation at fairly constant costs,13 although public financing will be required 
to realize such expansion. 

Production techniques for irrigated rice differ mainly with respect to 
the degree of mechanization, although cultivation is usually manual on 
holdings of one-quarter to one-half hectare. Improved inputs appear to be 
used on only about half the irrigable area (7). There is a limited use of 
power-tillers, and there have been experiments with tractors and com- 
bine-harvesters on the areas irrigated by pumps. Accordingly, labor input 
is high. 

Market ing a n d  Milling 

Two parallel marketing systems-the government sector with indus- 
trial-scale mills, and private transporters, merchants, and small-scale 

"Selected seeds for irrigated rice include the following: two-thirds IRg, an IRRI rice 
with a 140-day cycle: one-tenth Jaya, a rice from India with a 120-day cycle; and one-fifth 
CS6, an Ibor~an cross being phased out. Transplanting is at the rate of 40-50 kg/ha. Recom- 
mended fertilizer dosage rates are the same as for rainfed rice. Furadan is the insecticide 
used against 5tem borers, applied at the rate of28 kg'ha. Herbicides are rarely used, hut the 
most common are propanil and 2-4-D, applied at the rates of 7-8 liters and 1-1.5 literslha, 
respecti\ ely. 

'ZPhysical hectares are area measurements that do not take account of number of crop 
seasons per year. 

i3Ro~ghly  one-third of the 60,000 ha could have complete water control, enabling 
double-cropping. The remainder are in small-scale diversion irrigation schemes (13, 16). In 
a goiernmental study ( 1 4 ) .  40,000 square kilometers were surveyed in 1966 around Kohogo, 
Odienn6 (northwest corner), and Man, locating roughly 15,000 ha of irrigable swampland. 
Because these zones are relati~ely favorable for rice, it is difficult to generalize these results 
to estimate total irrigable swampland. 
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millers-exist in the Ivory Coast.14 Before the 1973-74 price increases, 
government buying programs failed to compete with home consumption 
as well as private merchants and millers who handled virtually all mar- 
keted rice, over both short and long distances. 

The domestic price policy established in 1974-75, which fully subsid- 
izes SODEFUZ for its collection, milling, and distribution costs, has given 
the government control of the paddy market and permitted it to purchase 
a quarter of national production and perhaps half to three-quarters of all 
paddy sold. Although government policy has forced much of the tradi- 
tional milling sector into dormancy, private paddy buyers and trans- 
porters remain important, as do private rice wholesalers.15 

Since the mid-ig6o's, the government has increased its industrial-scale 
milling capacity two and one-half times to over 150,ooo mt paddy in 1976 
(7, p. 11). Outturns of rice have also improved from an estimated 45-50 
percent to an estimated 66 percent in 1975176. In addition, some 1,700 to 
3,000 private small steel-cylinder mills have been installed by private op- 
erators, mostly in *the forest zone.16 Although total capacity probably ex- 
ceeds 500,ooo mt, current utilization for the sector may be as low as io- 
15 percent." Outturns are slightly lower than those of government mills, 
but the rice produced is often fresher and sells at a premium of as much as 
l o  percent above the official price. 

Before 1974. the government market channel handled mostly imported 
rice, purchased and distributed by a cartel of import houses working with 
the government. As much as 50 percent of the imports are estimated to 
have been consumed outside Abidjan (21). Any domestic rice that did 
flow to Abidjan was channeled through the traditional private sector. 
Abidjan and the government mills served as basing points for official con- 
sumer prices. After 1975, when imports were temporarily halted, the dis- 
tribution system had to be reversed. Government mills in the interior 
supplied Abidjan with rice, and domestic rice replaced imports. Because 
official consumer prices were equalized throughout the country, the gov- 

141ndustrial-scale mills are large, integrated units, including cleaners, tinllers, whitening 
cones, and sorters. Capacity is usually 2-4 mt paddy per hour. 

15The government pays 75 CFA francsikg of paddy delivered mill (65 CFA francs official 
farmgate price) and sells white rice fbr 87 CFA francsikg, ex-mill. Total production costs, 
including paddy and its conversion to rice, are established at 139 CFA francsikg of rice. The 
subsidy is thus 52 CFA francs (139-87). which more than covers costs of collection ; ~ n d  
milling. In addition, transport costs from mills to Abidjan are fully subsidized. 

16Estimates of traditional mills vary considerably. The low figure is based on information 
supplied by the local manufacturer and takes account of imports before 1968, local produc- 
tion of units since then, and exports. A government publication (18) estimated 2,900, which 
is probably biased upward. On the other hand, coffee hullers, of which there are some 
13.000, can also be adapted to process paddy. 

I7Total small-scale milling can be estimated at about 50.000 mt of paddy per year, based 
on 1,500 operating units with a 0.2 mt rice-per-hour capacih, 135 days of operation annu- 
ally, lo-hour days, and a 63 percent milling outturn. 



ernment rationed shipments from its mills to urban centers, and the 
Caisse de Perequation subsidized transport costs to Abidjan.18 A market 
in privately milled rice continued to exist but operated over shorter dis- 
tances, serving areas near producing centers. The resumption of imports 
in 1977 had no immediate effect on the price structure, although it can be 
expected to ease pressure to ship rice to Abidjan from government mills. 

Neither storage nor transport is a constraint. Transport of both paddy 
and rice is assured by a large private sector.lg Storage is decentralized in 
the private channels, and capacity and quality are unknown. Public storage 
was a constraint when the government began to dominate paddy marketing 
after 1974, but the government reacted quickly by increasing capacity from 
about 15,000 mt to a projected 200,000 mt by 1979 (7, p. 11; 14). 

History 

The early evolution of Ivorian rice policy was gradual from the colonial 
period until 1974. Despite ambitious planning statements, self-sufficiency 
in rice was not viewed as an urgent goal before 1974. Government policy 
makers planned to increase rice production through a gradual process of 
technological change, since world prices were consistently low and Ivo- 
rian production was not competitive. But in 1973-74, the quadrupling of 
world rice prices and a doubling of imports catapulted the government 
into a new policy of price support which radically increased the scope and 
level of its intervention (Table 1.6). 

Three distinct periods of Ivorian rice policy emerge: the colonial pe- 
riod; the period between 1960 and the 1973-74 price increases; and that 
after 1974. This section describes these three periods, highlights govern- 
ment objectives and policies, and offers explanations for particular gov- 
ernment strategies. 

The Colonial Period 

The colonial period was a time of investment in both physical infra- 
structure and basic agronomic research. By 1960 an extensive internal 
road system had been completed, and the construction of the Vridi Canal 
in 1951 had reduced the cost of agricultural exports and inaugurated the 
rapid growth of Abidjan as a major West African port. Research institutes 

l8The Caisse General de  Perequation des Prix des Produits et hlarchandises de  Grande 
Consommation (Caisse d e  Ptrbquation), which was consolidated in 1971 from several earlier 
price equalization boards, is charged with assuring constant prices of several commtdities 
that are considered critical consumer goods, such as rice, sugar, flour, cement, gasoline, and 
iron reinforcing rods. In the cases of rice, sugar, bread, and gasoline. prices are the same 
throughout the country. Transport differentials are paid by the Caisse d e  Perequation. 

lgAlthough transport is proba1)ly efficient, real costs of collecting paddy may be higher 
than the official margin of lo  CFA francsikg paddy. 
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were established to improve the export tree crops-primarily coffee and 
cocoa-but also coconuts, oil palm, and rubber. During this period cof- 
fee, cocoa, and timber were established as the foundations of the Ivorian 
economy. These three commodities accounted for most of the g percent 
average annual real growth rate of exports between 1950 and 1974, with 
coffee the most important (37, 38). 

Initial colonial objectives with respect to rice were not clear-cut, but 
the commitment to increase production had emerged before indepen- 
dence. Early documents indicated a large variation in output from year 
to year. Unlike the production of other foodstuffs, however, rice 
production was not growing.20 At the same time consumption habits 
were changing. Because rice was used increasingly as a wage good for 
laborers on coffee and cocoa plantations, imports became necessary to 
meet domestic consumption. In the decade before independence, 
imports steadily increased from zero to 35,000 mt (24). Toward the end 
of the era, the desire to replace growing imports with local production 
became a more definite long-term goal, and development of irrigated 
rice was chosen as the main policy instrument to achieve this objective. 
The Third Territorial Plan, dating from 1958, focused on rice, allocating 
it nearly a quarter of the agricultural investment budget and virtually all 
of the funds devoted to food crop^.^^ 

The main legacies of the colonial period were not only its policy orienta- 
tion of gradually increasing rice production but also its institutions and 
instruments for implementing this increase. The Second Territorial Plan, 
dating from 1953, organized the first systematic action for rice.22 Re- 
search stations were established in the savannah zone and the western 
forest zone, the centers of indigenous rice production. Studies were car- 
ried out in the savannah zone to locate areas that could be developed into 
small-scale diversion irrigation projects. SATMACI, 23 the state company 
for agricultural modernization, was created, and it introduced nitrogen 
fertilizer into savannah rice production in 1953 and distributed selected 
seeds there starting in 1954 (20). Numerous private farmers were at- 
tracted to mechanized rice production in the northwest during the 1950's~ 
only to abandon the technique as too costly, given the uncertain climate. 
Several cooperative mills were installed in northern towns, and in 1955 

20During 1947-58. paddy production varied from 71,000 to 147,000 mt with no clear 
trend. It averaged 105,000 mt, with a coefficient of variation 0f0.23 (24, 20). 

21 See planning document (301, which reports that 1,482 million CFA francs went'to rice, 
out of an agricr~ltural budget of 6.466 million. 

22See 24. "Etudes de Riz" appeared for the first time, and they were allocated 5 percent 
of the agricultural in\estment budget. 

23SAT41ACI is the acronym for Societe d'iissistance Technique pour la Modernisation 
Agricole de la Chte d'Ivoire. It is the state company responsible for the coffee and cocoa 
sector of the economy and, since 1977, all crops gro\vn in the middle forest zone. 



T A B L E  1 .6. St2lcctl~1 flistoric.cll Series for the Icoricln Rice Econon~y 
- - -  - - -- 

H I ~ < . "  Y,.t ric.c. ~ t n p ~ t r t r *  
(:ro\\ <Illlllf.\tl<. - - - - - - - - - - - - - .- - - - ( :o t , \>~r~~( . r  
~>ro<lt,<.t  ((:Ill') 1 ,<.Id l'r<,<ll,'tl,~r, \'.!I,,,. ],r,<,<, ,! ,<t~~, 

I ) C T  c..ilxt;i" .Agr1~111t,,rt, ,IS P ~ d < i v  .I\ .4n,.1' t ((XXI rut Tc,t.tl i lXX~. iMNl  
Yc,,~r ( ( : l  ,,I f r o m  S) t .  I I 1 ,  t I 1 K I I l 1 / / 1  ~ ~ o d d r , I  (inxl m t l  ( 'b. . \ /~,lr~,, , l  Tr>t.~l I<CKKI 

-- 

1960 58,458 40.0% n . ~ .  194.1 0.82 160.0 35 868 102.5 105.4 
196 1 62,185 35.4 n.n. n.a. n.a. lij6.0 33 1,008 114.1 125.6 
1962 63,221 32.1 n.a. n.a. n.a. 230.0 43 1,418 112.4 118.7 
1963 7 1,406 30.8 n.a. n.a. n.a. 220.0 25 786 112.4 118.3 
1964 81,973 31.7 11.>1. 247.6 1.00 247.9 58 1,949 113.9 118.9 
1965 77,818 .30.6 1.9% 261.3 0.96 250.0 78 2,216 117.0 122.4 
1966 80.768 29.5 1.9 258.0 1.07 274.9 82 3,094 121.9 127.6 
1967 79.653 26.3 2.3 300.9 1.15 344.6 24 869 124.6 126.6 
1968 88,177 25.6 2.2 299.0 1.22 36.5.4 47 1,872 131.4 134.8 
1969 88.731 23.3 1.7 288.3 1.05 303.0 56 1,878 137.1 141.6 '- 

1970 92,165 22.5 1.5 289.1 1.09 315.5 79 2,031 148.9 163.0 
1971 95.326 21.9 1.8 282.0 1.37 385.1 97 2,200 147.7 160.1 
1972 98,781 21.0 1.7 282.0 1.13 320.0 77 2,192 148.2 158.3 \. 
1973 97,309 20.4 1.7 290.0 1.16 334.9 145 8,496 164.1 186.3 
1974 95,850 n.a. 3.7 310.7 1.36 422.1 65' 7,781' 193.1 220.0 
1975 93,154 n.a. :3.9 360.6 1.28 460.9 2 2 10 21ij.0 242.8 
1976 100,577 n.a. 2.5 364.0 1.17 425.5 -30' 201 241.4 260.5 
1977 n.a. n.a. n.a. n.a. n.a. 400.0 159" 10,191h 307.4 364.7 

- - - - - - -- - - - -- 

5 0 L  E{c.k: 7 .  
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the government set an official price for hulled rice in the savannah zone. 
Finally, a price equalization board was formed in 1955 to compensate for 
price fluctuations in rice imports, and a rice commission composed of pri- 
vate traders was established at the same time to manage the importation 
of rice (2, p. 91). 

Independence to 1974 

Objectiues. Policies instituted in the late colonial period were largely 
continued during the first decade after independence. Although the new 
government placed a greater emphasis on high rates of growth of revenue 
per capita, the external orientation of the economy was preserved. For- 
eign trade and financing remained key instruments in obtaining this fun- 
damental growth objective. Both budgetary equilibrium (to help control 
inflation) and a positive trade balance (to permit unrestrained capital 
flows) were considered essential in preserving an environment attractive 
to foreign investors. This outward-oriented growth policy was focused 
around the diversification of agricultural exports to reduce excessive reli- 
ance on coffee, cocoa, and wood. There was also a policy to establish an 
industrial sector to process agricultural production and replace manufac- 

T A B L E  1.7. lncestntent in Agriculturr und in Rice, 1960-77 
illrlllr~nr 01 CF.+ franv\l 

Total ~n\e*tment  hyrlcultural R l ~ r  R~cc  .IS pct. R ~ c e  as pcl. 
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SOTE: ,411 figure5 arr h a s 4  on "planned cxpenditures." not appn,priations. Nrithrr Calsbe d r  Stabitisation 
et de Soutlt.n d r *  Prix dvs P rod~t~ t s  .Ayricnle\ (CSSPP,%l ~n\.estments befrrre 1974 nor  in\rstrnc,nts made dtrectlv 
t,y d r ~ e l o p m r n t  companies are ~ncludrd.  

" Inc ludo  CSSPPA tilnd\ ~nrvc t rd  rlr~r~np, 1974, 1975. 1976, and 1 9 7  
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T A B L E  1.8. Achieccment of R i c e - P l a n n i n g  PI-ojcctions in the Iuory Coast 
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T h i r d  F o r ~ r - Y r a r  Plan, 1958-62: 
E x p e n d i t u r e s  (000,01M CFA f r u n c . ~ )  1,482 410" - - - - - - 
Irrigated rice (000 h n )  30 8 

Ten-Year P e r s p e c - t i v e ,  1960-70: 
E x p e n d i t u r e u  (000,000 CE:9 f r u n c s )  1 , 1 0 0 ~ , 1 . 5 O C  3 .28€1~ .~  6,500 5,441b.P 7,800 - - 
Irrigated r i c e  (000 h n )  1 1  8 31 10' 5 1 2 1' - - 

' Paddy from i r r i g a t i o n  (000 m t )  28 24" 78 30" 128 63O - - 

Total paddy production (000 m t )  220 258 29.5 33.5 395 434 - - 

R i c e  imports (000 m t )  10 73 0 77 0 12 - - 

New m i l l i n g  capacity ( m t l h o u r ) '  12 14 22 16 - - - - 

Five-Year Plan, 1971-75: 
E x p e n d i t u r e s  (000.000 CFA f r c ~ n c . . r )  - -- - - 8,724b 7,800 4,910b - 

I r r i g a t e d  r i c e  (000 h n )  - - 1 1  10' 27 2 1' 37 - 
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Rice imports ((X)O m t ) h  - - 40 77 17 12 0 - 
Draft Five-Year Plan. 1976-80: 

E x p e n t l i t ~ ~ r e s  (000,000 CFA f r c ~ i l c s )  - - - - - - 17,000 - 

1 r r i g ; i t e d  ricr (000 htr)  - - - - 29' 2 1' 72 80 
P ; i t l d y  froni i r r i g a t i o n  (000 m t )  - - - - 85' 63" 250 28Fj 
Total p i i d d y  production (000 m t ) "  - - - - 450 494 69.5 1,030 
Rice i m p o r t s  (000 mt)" - - - - - 12 66k 

~ -- 

0 
-- 
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tured imports. Except for possible investments in milling, the rice sector 
was not viewed as being affected by these two policies. 

The new government adopted secondary objectives which did involve 
the rice sector. The first was to increase the incomes of farmers, particu- 
larly those in the northern savannah zone. Rice was identified, along with 
sugar, cotton, and tobacco, as a vehicle for achieving this goal of regional 
income distribution. The second was to help maintain a positive trade bal- 
ance by reducing food imports. Eventual self-sufficiency was a continua- 
tion of one colonial objective, and rice, as the only domestically produced 
staple b o d  that was imported, seemed a natural focus for this objective 
(1  1 ,  26, 27, 37). These objectives were retained during the 1971-75 Plan, 
which further stressed import substitution, largely because of concern 
over the foreign exchange cost of growing rice imports. Rice, with sugar, 
meat, and fish, was earmarked as a commodity for which growing demand 
could be met by increasing domestic production (28). 

As Table 1.7 shows, the government budgeted sizable funds for rice 
compared with its share of either agriculture or GDP. These expenditures 
also tended to exceed targeted funds, as shown in Table 1.8, suggesting a 
continuing commitment to promote rice production. Yet expanded rice 
production was not critical to achieve major objectives, nor was it even a 
necessary policy to achieve secondary objectives. Moreover, cheap rice 
imports made Ivorian rice uncompetitive and should have defused con- 
cern over growing consumption. Why did the government desire to ex- 
pand rice production? 

First, the Ivory Coast is traditionally a rice-producing and -consuming 
country (Tables 1 .1 ,  1 .2 ,  and 1 . 3 ) .  Planners apparently felt that natural 
conditions favored rice development and that rice production should be 
protected as an infant industry. 

Second, research begun by colonial institutions and continued after 
independence provided the foundation for assembling a technical 
package of selected seeds, fertilizers, and irrigation systems.24 Green 
Revolution technology was also imported from Asia during the late 

1960's (37, P. 144). 
Finally, planning documents toward the end of the period express a 

growing fear that excessive reliance on large imports of rice could be fi- 
nancially destabilizing. The ratio of the value of rice imports to the net 
trade surplus averaged over 12 percent, rising in some years to zo per- 
cent. On the other hand, rice import prices-even in nominal terms- 
actually declined during 1960-72, and the cost of rice imports was never a 

Z4The share of funding devoted to research was significant. During 1961-63, 38 percent 
of French grant aid for rice went to studies. Of the 577 million CFA francs allocated to rice in 
the 1964-65 French-guaranteed loan for agricultural development, 45 percent was concen- 
trated on research ( 1 1 ) .  



large share of export earnings, averaging only 2.4 percent for the period 
1960-76 and never being larger than 4.4 percent (7; 25, p. 58). 

Policies. Four types of policies-research, institutional, investment, 
and pricing-were emphasized during the 1960-74 period. Although the 
last two are the more important quantitatively, they would not have been 
effective without research and the creation of supporting institutions. 

Research policies sought ways to shift downward and outward the sup- 
ply curve for rice through technological improvements. This shift was 
considered essential in order to increase rice production, compete effi- 
ciently with imports, and leave adequate supplies of labor and land avail- 
able for use in export crop production. The most important result was the 
identification of investment projects. Taiwanese technical experts helped 
develop viable small-scale irrigation schemes and extension programs in 
the north starting in 1963 and in the forest after 1967. Improved seeds 
from Brazil, India, and the Philippines were introduced beginning in 
1966 as part of a constant search for higher yields, shorter growing sea- 
sons, and greater disease resistance. Experimentation with fertilizers was 
pursued in the north, west, and center. Five regional studies were con- 
tracted about 1970 to identify profitable productibn systems and methods 
of development. Out of this experience and research came four invest- 
ment projects in 1971-73. 

Institutional policies were designed to assure input delivery and mar- 
keting of output. Management of the rice sector was consolidated under 
SATMACI in 1963 and was consigned in 1970 to SODERIZ, a move that 
had been suggested in planning and budget documents during the previ- 
ous ten years. 

SODERIZ instituted a contract system for supplying subsidized mod- 
ern inputs to rice production. The development company provided an in- 
put package which was paid for by the farmer at harvest in either cash or 
paddy. Farmers were not obligated to pay the participation fee if they 
failed to obtain specific minimum yields.25 Partially subsidized inputs in- 
cluded selected and treated seeds, fertilizers, insecticides, sales ofcapital 
equipment, land development, extension services, maintenance of irriga- 
tion works, and mechanized cultivation services.26 All land under con- 

ZSThe guaranteed yields were z mt paddylha in rainfed rice and 4 mt paddylha in irri- 
gated rice. Although there was considerable variation in practice, the guarantee seemed to 
be applied only in cases of complete crop failure. Where average yields for a farmer were 
positive but below standard, the guarantee was calclllated by assuming that part of the field 
failed totally and the other part produced the guaranteed level, giving the lower average. 
The fee was waived only on that share of land assumed to have had no harvest. 

26Fertilizer and seeding rates are given above. Extension density is a function of the con- 
tracts accepted by farmers, but ideally is one agent per 50-80 cropped ha; recently it has 
been higher. Irrigation water is not measured, so payment is a function of land area, not 
volume of water delivered. 
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tract was supposed to be uniformly fertilized regardless of its place in ro- 
tation or natural soil fertility. But because the system was based on family 
farms, producers retained almost full control over crop calendars, actual 
dosage rates, and sales. Partially as a result of SODERIZ initiatives and 
also owing to higher paddy prices, use of improved seeds and fertilizers 
grew consistently during this period. 

In an effort to improve paddy marketing, often viewed by government 
officials as a critical bottleneck, an official paddy price of 18 CFA francskg 
was introduced in 1966. After 1967, to promote sales ofdomestic rice, im- 
port licenses were granted only after importers had first purchased avail- 
able local rice from government mills. Quality buying standards for paddy 
were introduced in 1968. These institutional changes facilitated future in- 
vestment and the implementation of domestic price policy. 

Investment policy was not important initially. Until 1971-72, major 
investments were limited to irrigation projects in the savannah zone and 
to eight industrial-scale mills located throughout the country. The early 
savannah zone project, financed by a 1963 German loan for 1.6 billion 
CFA francs, was a direct extension of previous colonial efforts. The two 
phases of mill investments, which began in roughly 1965 and 1970, repre- 
sented easily defined projects financed by supplier credits. Both the irri- 
gation investments and the mills seemed to exhaust the readily available 
investment possibilities. 

For most of the period, investment in production was not a major policy 
instrument. As Table 1.8 shows, actual development ofirrigated land and 
improved production fell far below targets, often attaining only half the 
area planned. The government was able to obtain significant foreign fi- 
nancing-n fairly soft terms-nly after the state rice development 
agency was created to centralize planning and the rice studies of the late 
1960's completed project designs based on data from the previous decade 
(Table 1 .9 )~ '  Of the six billion CFA francs received, less than one-sixth 
was allocated to rainfed rice, reflecting the government's emphasis on ir- 
rigated rice development. Irrigation, especially by the end of the period, 
was favored because it allowed more secure water control, provided 
higher yields, and made extension work easier. 

Although both trade and domestic price policy were used to encourage 

2 7 F ~ r e i g n  financing came from the following sources (13, 16): 

Amount Year 
ibtllton corn- Trrnlr 

Organization CFA francs rn~tted i p " r z n t ,  

International Coffee Organization 1.468 1971 0 over 30 years 
European Development Fund 2.928 1971 grant 
Caisse Centrale (CCCE, France) 0.860 1972 3.5 over 10 years 

with 3 years grace 
KF\V (German) 1.013 1973 2.25 over 20 years 

with 8 years grace 
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TABLE 1.9. Financing of Foreign Incestt~~ents in Ricc Decclopmc>nt 
in the Irory Coast, 1960-77 

S O L R C F :  1x0-60 data are horn 1 1 .  l9M-i i  data arr from I \op  Coa*t, Go\emmrnt o f  Sllli~rterr dr I'Ecn- 
ncmile. drs F~nance, .  t.t d ~ r  Pl,in. Rudgct S l ~ c r ~ o l  rl'lr,r r.rlt5r[,rrienf 1.1 d'E,lrri,,~~r,l~~r~t (Al,ldl.m. >r.irlr I .  

X o T F .  Heli~re 1970 b,reiyn hind, w t r r  onl, t r r  loan\.  
"This fiyure may ~nc lr~dc  \om? non-r~ce rnnnle,. 

additional production, trade protection afforded to domestic rice pro- 
ducers was more important. Official paddy prices were set beneath mar- 
ket prices, providing no incentive effect. On the other hand, during the 
first 13 years of independence the nominal protection coefficient averaged 
1.3. Nevertheless, planning documents throughout the 1960's argued that 
additional protection was needed (20, 27). 

Domestic price policy was consolidated in 1971 by the reorganization 
of the Caisse de Perequation. This organization fixed retail rice prices, 
which it defended through imports, compensating for any fluctuations in 
import prices. The official paddy support price was linked to the retail 
rice price, which required a modest subsidy paid to government rice 
mills. The subsidy was financed by the Caisse de  Perequation out of 
revenue earned from the difference between import and higher retail 
prices (Table 1. Despite the subsidy, competition from small-scale 
private millers maintained the market price of paddy above the support 

Z8Theoretically, during 1960-73 rice imports generated about lo billion CFA francs in 
tariff revenue (see Table 1 .10 ) .  Imports were controlled by a cartel, which may have 
appropriated most of the implicit tariff revenue before the Caisse de Perkquation began to 
function. 



T A B L E  1. lo .  Gocc>rnii~ct~t Rorctltre froin Rice Iitlports unci Noininul Protc,c,tion on Rice, 1960-77 

f .  i I.:\t~tn.ited Al>idjan h l ) ~ < l j i i ~ ~  rrtail I r ~ ~ l ~ l z r ~ t  E\ti~n.~tc,d tot,~l Nrunlr~.il 
P ~ ~ ~ ~ ~ ~ ~ I I I I I I ~  *~,llinp lmcr' tarltld t.ir~ITrc~vc~n~~v' protc<'tlon 

Yr:~r (CFA fra,tcs/kg! A k c . )  ((:FA frar~,~a/kc.) ( 4  k !  ( i i  I ccr<.lfic~a.nt\' 
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1960 25 4 1 45 15 435 1.6 
1961 32 49 54 16 336 1.5 
1962 32 46 51 13 455 1.4 
1963 31 49 54 17 425 1.5 
1964 33 4 1 46 7 30 1 1.2 
1965 30 46 51 15 900 1.5 
1966 38 50 56 11 5 72 1.3 
1967 36 55 6 1 18 2 16 1.5 
1968 4 1 52 58 10 430 1.2 
1969 33 55 6 1 21 1,134 1.6 
1970 25 67 74 41 2,870 1.6 
1971 21 45 50 23 1,587 2.1 
1972 28 45 50 16 1,152 1.6 I 

1973 59 57 63 -4 - 552 0.9 
1974 112 107 116 - 8 -496 0.9 
1975 50 97 108 46 9 1.9 

w 
1976 3W 87 100 56 6 2.9 

b\ 
1977 69 87 100 16 1,472 1.2 \ 

SOI'R(:E: 7. 
"Price* fix 25-30 percent I,n,ktms. 
'Baaed on ntficial price* firr 1973 and 1.itrr )c;rrr. hrkrrc 1973, rstimatrd at 90 percent of thr  retall pricr. 
'Price\ after 1970 apprar to I,e ~,ffic~*l prlcrr. 
*The diffc,rencr hrtween the Al,~cljan whole\.ilc I~uylng prjrr and the, v.i t. p n c r  plrls I.,nd~ng rmtr ( r , a l~ la t rd  in 1975 .it 2.7 pcrccrlt (11 the r.1.l. 

price). 
'B.rsrd on imports of 25--30 prrcent Ihrcbkrni. ~,nly Actu.il govt.mn~ent rrvtmrlc is prol,ahly I?\\, \Inrr tllr \rrlr\ r r ~ l l y  i r rdi~at t .~ tran5lrrs from the 

cl~rlrrlnlrr rector to rlthrr st.rtors. 
'Defined . I \  the rum r r f  the c.1.1. prlre and ~ r n p l ~ c ~ t  tarltt di\,ided 11, the c.i.f. prlre. 
OThlr prlrr nla) I,? r l n r r l~a l~ l r  Ijc-cauw it is Ixlsed on L rry lrlw imports. 



price,29 and amounts purchased and milled by the government mills were 
not very large. As a result, the total budgetary cost of the subsidy was 
quite 

Until 1974, the Ivory Coast followed a fairly cautious rice development 
strategy, which could be summarized as an effort to help its infant indus- 
try slowly mature. Domestic price support had been limited to small 
increases in 1972 and 1973, linked to import price rises. In 1974 several 
factors converged, shifting the government policy focus from technology 
transfer, investment, and institution building to high price supports 
maintained with government subsidies. 

First, world rice prices suddenly began to rise in 1973. By 1974 they 
had quadrupled. The government reacted in 1973 by doubling imports, 
afraid that prices would go even higher. These large imports confirmed 
fears of excessive outflows of foreign exchange. In 1974, even though im- 
ports returned to previous volumes, prices had doubled from 1973 levels. 
Outflows of foreign exchange were almost as great as in 1973 (7, p. 12). 

Substitution of rice imports with domestic production suddenly gained a 
much higher priority than ever before. 

Second, during the previous period imports averaged 65,000 mt per 
year and were not diminished despite a doubling of domestic production. 
Even though per capita consumption grew very little, total rice consump- 
tion was higher than anticipated for two major reasons: population growth 
had been underestimated from incomplete census information, and the 
real price of rice had fallen by 25 percent compared to all other food dur- 
ing 1960-71 (7, p. 18). Irrigated land development and production were 
both lagging behind projected increases, even though investments were 
larger than planned. The technical package was not profitable enough to 
allow significant expansion of the production of improved rice. 

The solution for meeting high consumption demands and offsetting in- 
sufficient domestic production was to allow consumer prices to rise with 
the higher import prices, thereby reducing consumption and making do- 
mestic rice more competitive without excessive government subsidies. In 
1974, the official price was increased by 80 percent to 125 CFA francslkg, 

29The domestic price was about 50-75 percent higher than the oficial paddy price. Bud- 
getary calculations in planning documents 33 and 31 suggest that, at official rice prices, 
paddy production could be profitable only with very optimistic assumptions (for example, 5 
mt paddylha per irrigated crop). 

30For three seasons, 1971-72 to 1973-74, the subsidy varied from 15.7 to 21 CFA francs1 
kg of rice. During this same three-year period, less than 30,000 mt of rice were milled in 
government mills. The total cost of the subsidy was only 522 million CFA francs from 1971 to 
'974. 
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and the official support price of paddy was raised by 130 percent to 65 CFA 
francslkg. The government reacted to the increase in world prices by first 
raising the retail rice price and then deriving the support price of paddy. 

These policies elicited expected responses. Per capita consumption fell 
from nearly 50 kg of rice in 1973 to just under 30 kg in 1974 and 1975, as 
shown in Table 1.1. The production of paddy rose nearly 25 percent be- 
tween 1973 and 1975, with marketed supplies probably increasing even 
more. Imports, partly offset by large carry-overs from the huge 1973 pur- 
chases, dropped to zero in 1975 and 1 9 7 6 . ~ ~  

Meanwhile, previously introduced investment and technical policies 
were continued. Foreign financing worth 2.2 billion CFA francs was com- 
mitted in 1974 and 1 9 7 5 . ~ ~  Between 1973 and 1974, the use of selected 
seeds, fertilizers, and insecticides doubled. Investment in irrigation pro- 
gressed rapidly. Between 1973 and 1976 swamp irrigated land increased 
by one-third, pump irrigation grew tenfold, and dam irrigation tripled (7, 
p. 8). The past investment projects were beginning to bear fruit. 

Nevertheless, this new domestic price policy, adopted in a briefperiod 
of high world prices, was difficult to sustain. Government mills were sud- 
denly confronted by the need to purchase, store, and mill a fourth of Ivo- 
rian production-ten times more than a year earlier. Although there were 
physical constraints in both storing and milling paddy, the past mill in- 
vestments greatly alleviated them. The major bottleneck was the distribu- 
tion of milled rice. In the face of high prices, total demand fell dramati- 
cally. The government found itself not only with large stocks of imported 
rice, but also with growing stocks of domestically milled rice. The stock 
build-up was aggravated by the reluctance of the influential import cartel, 
accustomed to importing one-third to one-fourth of rice consumption, to 
handle only domestic rice (1). Imported stocks were expensive to main- 
tain, while unsold domestic stocks took up storage space and tied up 
funds, impeding further purchases of paddy. Self-sufficiency also put an 
end to the government revenue from rice imports, which was needed 
more than ever to pay the growing subsidies to producers. 

The immediate solution was to readjust prices. The retail price of rice 
was lowered from 125 to loo CFA francslkg in 1975. Three aspects ofthis 
revised policy merit mention. First, there is no evidence that consulner 
pressure forced the reduction in retail prices; rather, the reduction was an 
effort to reduce stocks held at government expense. Second, there was no 
corresponding reduction in paddy prices, perhaps reflecting pressures 
from influential producer groups as well as from the rice development 

31 In these two years, there were minor imports of loo percent whole-grain rice, which is 
outside government control. 

32All this additional foreign financing came from the French Caisse Central? de 
Coop6ration Economique (CCCE), largely as extensions to existing investments. 



company, which needed high paddy prices to maintain its new share of 
the market. Third, rice prices were equalized throughout the country, 
creating the need to control distribution and ration marketings. 

By 1976, the lower consumer price of rice reestablished consumption at 
previous levels, drawing down surplus stocks. But the stock problem was 
solved by creating another: the need to support highly subsidized pro- 
ducer prices. The government had inadvertently placed itself in a situa- 
tion of subsidizing producer prices, which it had previously conscien- 
tiously avoided. 

In 1978, the government was still attempting to maintain this price re- 
lationship, which gave approximately a loo percent subsidy to domestic 
rice.33 But the budgetary costs were high. Producer price subsidies ran 4 
to 5 billion CFA francs per year, financed out of'coft'ee and cocoa earnings 
by the Caisse de  Stabilization (CSSPPA).34 The glut ofpaddy attracted by 
the high prices spurred large government investments in new milling and 
storage capacity, both financed on hard terms.35 Foreign donors have 
postponed additional rice investments since 1975, regarding the present 
price policies as financially unsound. In the wake of financial problems 
largely spawned by the domestic price policy, the state rice development 
company was disbanded in 1977. Institutionally. rice had lost its equal 
status among important cash crops, since management of the sector is no 
longer consolidated but has been divided among the state companies 
charged with coffee and cocoa, oil palm, and cotton. It is no longer clear 
how the extension program will function in the future. 

Meanwhile, the initial success of the domestic price policy on produc- 
tion is eroding because of the increased producer prices of other crops. 
Paddy output has fallen since 1975, despite an expansion ofirrigated land 
under cultivation and greater use of modern inputs. Consumption has 
also returned to the highest previous levels, in the face of increasingly 
expensive food substitutes. In 1977, rice imports of i io,ooo mt were the 
largest since 1973 (7, 13. 12). 

In summary, the history of Ivorian rice policy reveals a long-standing 
effort to find a strateg) to improve productivity and increase output. 
Given the decision to focus on rice, a noncompetitive sector, the policies 

33The agreement between SODERlZ and the Caisse de Pkrequation established total 
costs of producing domestic rice by government mills at 139 CF.4 francsikg rice, ex-mill. 
Import prices in 1977 are estimated at about 69 CFA fiancs, c.i.1: (7, p. 12; 8). 

3 4 C a i ~ ~ e  de Stabilisation et de Soutien des Prix des Produits Agricoles was created to be 
responsible for exports of major export crops-specially coffee and cocoa-and to assure 
producer incomes for these crops. Proceeds from exports are used in general development 
projects. 

35Theoretical milling capacity was to be increaed by 132,000 mt paddyiyear, or 63 per- 
cent compared with 1976 theoretical capacity (38 mtibour multiplied by 5,500 hourslyear [7. 
p. 111). Storage \ s a s  to be increased by 125,000 ~ n t .  Total cost was estimated at 9.5 billion 
CFA francs (16). 
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were consistent from colonial times until 1974. The shift to domestic price 
policies in response to recent short-term world price changes, however, 
has required numerous ad hoc adjustments and put the future of the en- 
tire strategy into question. 

Evaluation 

Since independence, two important secondary objectives-improving 
the trade balance and enhancing regional income distribution-have 
been used to justify government rice policy. Increased domestic rice pro- 
duction has been singled out as a major instrument for attaining these se- 
condary objectives. To assess the success ofgovernment policies, it is first 
necessary to examine how government actions have affected production. 

Increased Production 

Since 1965, Ivorian paddy production has increased by roughly two- 
thirds, or 182,000 mt,36 which is over 5 percent a year. Such growth com- 
pares favorably with important industrial crops, such as cocoa and oil 
palm, although it lags far behind new diversification crops such as cotton. 
Early planning objectives were achieved, although those established by 
the end of the 1960's, based on a recalculation of population growth re- 
sulting in higher demand, were missed by nearly 20 percent. 

The aggregate data are not very helpful in isolating the sources of this 
growth, but there are informative indications. Perhaps half the growth 
came simply from increasing inputs of labor and land, while less than half 
can be attributed to fertilizer, irrigation, and mechanical technologies. 

Land area devoted to rice is estimated to have increased by over 
ioo,ooo ha, or 40 percent in the period between 1965 and ig76.37 Until 
1974, the growth of land allocated to rice was only about 1.2 percent per 
annum, much lower than the rural population growth rate. The real impe- 
tus for bringing additional land into rice production apparently came from 
the price increases in 1973 and 1974. These price rises may have aug- 
mented area planted by 50,000 to 55,000 ha, or almost half the total ex- 
pansion during 1965-76.38 The input of labor also increased with greater 
land use. 

36See Humphreys and Rader (7, p. 4). Calculations b a e d  on the three-year average 
centered on 1965 (258.000 mt) and the average of 1975-76 (440,000 mt). Using 1960 as the 
starting point gi\.es a more dramatic growth of 135 percent and 250,ooo m t  Because the 
accuracy of agricultr~ral statistics was vastly improved after the regional surveys of 1962-64, 
an analysis based on the 1965-76 period gives a more reliable indication. 

37See Humphreys and Rader (7, p. 4). The calculation uses a three-year average centered 
on 1965 and the average of 1975-76. The growth rate is based on 11 years. 

38The details of this calculation are: (1) 290,000 ha devoted to rice in 1973; (b) 7,000 ha 
coming into production during 1974 and 1975 because of natural growth, based on the past 



The other important factor behind production growth is an increase in 
yields. The average yield for the 1974-76 period is 1.27 mtha ,  18 percent 
higher than for the 1964-70 per i0d.3~ Several things contributed to this 
increase. Since 1965, irrigated land increased by over 15,000 ha. With 
water control, yields are on the order of 2.5 mtha ,  giving an additional 
output of nearly 40,000 mt paddy (see Table 1 . 4 ) . ~ ~  Fertilizer applications 
also increased rapidly after independence, reaching levels of about 1,500 
mt of nitrogen by 1975-76, one-third of which was used on irrigated rice. 
Average response rates are difficult to determine, but available agronomic 
results suggest that the fertilizer may have increased paddy production by 
about 20,ooo mt during this period.41 

As summarized in the tabulation on p. 41, land, irrigation, and fertilizer 
account for roilghly 150,000 mt, or over 85 percent of the increase in 
paddy production. The residual could be attributed to extension, im- 
proved seeds, pesticides, and better cultivation techniques. What is not 
measured but important is the amount of additional labor input needed to 
utilize the increased inputs of other factors. 

This increase in production deriving from new technology has occurred 
more slowly than anticipated and has been expensive. By 1975, the pro- 
jections from the early 1960's of land under irrigation were less than half 
realized, and the revised 1970 projections of production from irrigated 
projects were only one-third achieved. Moreover, expenditures during 

trend; (cl ahout 6.500 ha of new riceland \\,it11 an overall cropping intensity of about 1 .3  
hrought into production in 1974 and 1975 by land development projects, including mechan- 
ized clearing (7, p. 81, and (dl 361.000 ha in rice in 1975, giving an increase of 71,000 ha, of 
which only 15,000 are accounted for by nonnal growth and government projects. Since 
prices of paddy increased by 160 percent in 1973 and 1974, the short-run supply elasticity 
\rorild be 0. 12. 

39The 1964-66 alerage yield is 1.01 mt paddyha (7, p. 4). 
40Compared to traditional rainfed production, about three-fifths of yield increases under 

irrigated systems may he attrihuted to water control along with ancillary labor inputs. 
41 Fertilizer dosage rates are uniformly 50 kg N h a ,  two-thirds applied as urea. In SOD- 

ERIZ ( 1 5 .  p. 237) response rates are reported as 34 kg paddykg N for applications up to 35 
kg N h a  under irrigated conditions in the sa\,annah zone. IRAT (36, p. 14) reports a response 
rate of 9-14 paddy per kg N for applications of 200 and loo kg N h a ,  respectively, also under 
irrigated conditions. For rainfed rice, IRAT also reports 5-10 kg paddy per kg N in the sa- 
vannah and an average of 14 kg paddy per kg N in the forest zone, both for applications of 
50-60 kg Nha .  The figures presented in the text are based on the following data and 
assumptions: 

A\*omrd 
Pcrcent of Total S kg paddy Total Increase 

Ty1w of ricc fe r t~ l~zxr  (nlf per kg S in paddyin~t 

Forest irrigated 17 255 25 6,375 
Forest rainfed 15 225 14 3,150 
Savannah inigated 16 240 25 6,000 
Savannah rainfed 52 780 7.5 5,850 

T O T A L  100 1,500 14.25 21,375 
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Change in Increase in 
input paddy 

Input or change in technology level production (mt )  Pct. 

Continriation of past trend of land 
increases 

1973-74 price-induced land increases 
S e w  land brought under irrigation 

Prodriction increase drie to land 
Production increase drie to water 

control 
klechanically cleared land 
Nitrogen fertilizer 

S U B T O T A L  

Residual (extension, seeds, 
pt,sticides, etc.) - 28,000 16 
T O T A L  - 175,000 - 

the 1960's exceeded those targeted. During 1971-76, total budgetary 
support of rice (investments and subsidies) far exceeded funds initially al- 
located, as shown in Table l .  11. 

Three factors help to explain why the increase in rice production has 
been so expensive. First, contrary to earlier claims (37, p. 143), recent 
agronomic evidence and experience indicate that the natural conditions in 
the Ivory Coast are not well suited to rice production. The entire country 

T A B L E  1.11. G o c ~ r r t m c ~ r t f  Expvnditurc on Rice, 1971-76 

E ~ p c ~ n d ~ t w c ~  (KK).O(X) CFA francs 

Investment budget 
Operating budget 
Input and paddy marketing support 
Producer price support" 
Transport of domestic rice to Abidjanb 
Total expenditure 
Planned expenditure" 
Excess expenditure 

. . . . . , . , . 
13 from 1, o n  Coact, (;o\.emrncnt ~ r f .  S l~n~s t r r t .  dc I 'Econo~n~~ . ,  d r r  Flndncrh, r t  du Plan,Brrdg~f du Foncttor~nt,- 
rnt>rit (Altidian. \earlxi. Flqrlre iclr ~nlnlt .ind paddv rnarkrtiny support is from I v o v  Coa\t, Govemn~ent  of, 
Sl~n~\tcrc .  (I I I  Co~nmcrcv. Dcpartement (111 (:<)mmrnr. Intrncnr, Caissr Generale de P e r r q ~ ~ a t ~ o n  d r s  P r ~ k  des 
Prcxlult* et Sl.trclranth\e\ (le Cr,*ndr Ct,nu,nrrn.~t~on, pvr*on.ll commlinlratlon (Ab~djan. 11178) and I \  f o r  I ~ u y ~ n g  
opt.ratl<rli\ dorlng 1971-72 to 197677. The hgurr it,r pn,rlucrr pncr  *~q>l>l>rt i lnml I v o r y  Con\t, G,r\.ernmrnt 01. 
H a n q ~ ~ e  Sat~onalc de De\.rloppement 4grlcolt., prrwndl cnmrn~lnirat~nn (.4hldlan, 1977) and represents Iluy~ng 
opcratlrnt* rlunnq 1971-72 to 197677. T h r  plilnr~td ~xp~ ,nd lh ln -  hqorr is taken from Ta l~ le  1.8. 

"TI))\ figure. u)\.cr\ 11np.11d p r ~ n r ~ p a l  and Intrrr\t.  
bH~ve  m ~ l l r d  I,\. SODEHIZ .tnrl vilcl In Ahld1.1n 1s transportrd hy the Ca~sse General? de Pererluat~on, prlma- 

nl? *ince the 1075 I.I\Y r qn ;~ l lnng  r l w  pnces all ovrr the countn.  This I S  r , t~matrd,  h a d  on the a.*\llrnptlon that 
hvo-th~rtl* o l  SODERIZ I lcr  I *  \Irlpprd ti, Ab~dian, o \ c r  an a\erage distanvr of 400 km at official tar~ffratrs .  

'Thi* amount 1 5  Ir , i* td  on ti>(, h\c-\car l11.1n fiqu~e. prorated w e r  *ix year*. 
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T A B L E  1.12. Sonw Estii~lutcd Rettrrns to Labor for Rice and Other Crops 

Procluct,r C;n,ss F,inncr Net C F 4  
price s s l ~ t n r d  r r \ rnur .  cost\ ,  non-  I franc\/  

4 J i ! tcld (000 CFA a 0 d a w '  I;thnr 
ke i ( r 7 1  tlli(j f r ~ , n c s I / ~ o  1 Jv-~~r t~~s/ / to)  h .I day 

Improved manual 
rainfed rice 

Pre-1974 prices 
Post-1974 prices 

Improved manual 
irrigated rice 

Pre-1974 prices 
Post-1974 prices 

Selected coffee 
Improved cocoa 
Improved cotton 

Xlanual 
Animal traction 

S O L R C : E S :  TIIC ~ ~ I , ~ I I C C T  pricv\ z i ~ ~ d  ditti, l o r  r i c ~  1>rod!lctinrr 'rrc fro111 (:h~l~tc.r 2. Infi~nnatit , l l  Ibr cot i re  a n d  
cocoa i\ corrt.rinr~l In I\c,n (:ma\t. Gr>vrnrrnc~r t  01. '\llnl\tt.rc. d c  I'Agricl~ltorv. S w i c t c  d'A*\i\tance T ~ c h n ~ c ~ u e  
I">L1r Is S lodcrni*nt i<~n Apr~r<, lc  dt. 1.1 Critr d'I\r>irv. \f<tr~~rc,l  d c '  Crrf i~c.~rlt lrrc, ,  F.r\r. 4. Cayrron, 1975, "Prit  d r  
H c ~ l c n t  d u  E ~ l r ~ g r ; ~ ~ n m c  d r  C.r~;io." 4l,1dlan. Dt.c 9. Iq76. .lnd prr\iinal corn~t~unic,.rtil,n. .4l11dl;in, 1978. 1nfonn;r- 
tinn lo r  rc,rt\. .rnd 1;lhrrr ;old > ~ < , l r l r .  rt , \ l~c.rti\rly. 111 c l a o n  ~~rc,<lrlctir>n ;rrr, I,a\cd rrn I\r ,n. Cna\ t ,  h l ~ n ~ \ t b r r  d r  
l ' . % g r ~ c u l t r ~ l - ~ .  C<>rnpngrr~c~ I\  r r i r ~ r n n c  dl, Dc\ v l < , l ~ l ~ c n r r n t  dc\  Tv\tilv\.  "Cnut Tot.ll d r  1.1 Culturt.  d'on Hwt; t rc  d r  
Coton. C:rrnp.~gnr 1475- 1976." B O I I ~ I ~ C . ,  J ~ l n t ,  16. 11176, and "Tcn,l>\ 11r Tr.r\arlr (R<,giim UnrdI." Bnr~.rkC. Fell.  4, 
14;: 

' T h e  f i n t  f ipr~rc  r r l r r ,  to prndurtlon in t h r  \nv.rnn,rh znnc .lnd thc  st,crmd to pr,]drlct~on in t h r  Iclrcst z<>ne. 
' ' l n ~ l ~ ~ d ~ . \  t h e  f.rnrr~~r 5 h . w  o l t h c  a n n ~ ~ i h  011 l;tnd clr.br~ng irr d c \ ~ , l r ~ l ~ r n r n t .  lunncr  co\ t  n F f ; r t ~ l ~ z r r \ ,  \ccd\ .  

I , r \ t tc~dcs .  cxtcnsion. ;mrl ~rr lya t ion  m,~tntcnancc  plrl\ to~,I\  and \\.orklng c.q~it.rl. 
' I n r l l ~ d ~ \  the. a n n ~ ~ ~ t y  011 tht. plnlrt .~tl<~n. C I I C ~  ( ~ f t o ~ l \ .  ;111d cIrargc~\ tor h l i l l ~ n g  a n d  s o r t ~ n ~ :  
d l n r l ~ l d r \  ;tnnult! o n  the  plarrt,rtlon. u , r t \  cil fi .rtt l~rt,r .  ~ t r \ c r t i d t \ ,  r i [ , ~ l p r n r n t ,  and mat~,rl.il\. E ~ t r n \ i o n  costs 

arc r r c l r ~ d c d .  
'Inclr~dc,\  onl! Irrtil trcr and to<rl\. a n d  a n ~ t u i t ,  <In o w n  a n d  cqu~prnvtr t  in the. c;l\r ~)S.i~iinial traction. All 

o t h r r  cn\ t \  arc, i ~ \ \ ~ ~ , n c ~ < l  tc~ I,? I x ~ n i c ~  11y t11r ~ , I \ L ~ I I I I C ~ ~ .  

generally suffers from irregular rainfall, high rates of evapotranspiration, 
and inadequate ground water. No region is naturally suited to two crops 
of rainfed rice, and only limited areas are suited to one crop per year, 
making expanded rice production generally risky unless there is expen- 
sive investment in water control (4). Adverse climate is compounded by 
rolling topography and the absence of flood plains larger than several hun- 
dred ha. In addition, soils have been found ill-suited to irrigation in many 
projects (40). As a result, land development has been more expensive 
than expected, the number of crops per year-ven under pump irriga- 
tion-has been smaller than studies predicted, and yields have not 
achieved planned levels. 

Second, labor is costly. High demand for labor makes agricultural 
wage rates among the highest in West Africa, often between $1.50 and 
$2.00 per day. Labor may have become more expensive in real terms as 
the Ivorian economy grew and its neighbors to the north developed. In- 
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dustrial crops, such as coffee, cocoa, and cotton, give high returns to farm 
labor, requiring that high prices be paid for paddy to make it competitive 
(Table 1.12). 

Third, technological transfers promoted by the government have been 
insufficient to overcome these high costs because they are relatively la- 
bor-using and land-saving, missing the basic resource constraint. Rela- 
tively few funds have been devoted to divisible small-scale, labor-saving 
technologies, such as power tillers, ox cultivation, and herbicides. As 
could have been predicted from the experiences under the French, heavy 
mechanization is too expensive to be privately profitable, except with 
large subsidies. Yield increases have been achieved at high costs as well, 
and price subsidies are again necessary to make improved production pri- 
vately profitable. These costs do not appear to be falling: soil acidification 
and weed infestation may have reduced yields on rainfed rice; irrigation 
projects have not been properly maintained, reducing their lifetimes; and 
extension costs have not fallen as predicted in the 1971-75 Plan (28). 

Beneath the umbrella of temporarily high world prices and government 
borrowing, policies were adopted and sustained that encouraged move- 
ments along the supply function. The increased production that thus oc- 
curred by using more labor and other scarce factors was achieved at in- 
creasing costs. 

The long-term rice development strategy attempted to shift outward 
the supply cunre, rather than to move along it. More important, because 
of perceived labor shortages at current wages, the strategy was meant to 
increase returns to labor by introducing new labor-saving technology. 
The land use and techniques of 1965 would have given somewhat lower 
production in ten years than occurred after government programs had in- 
troduced new technology. As shown in Table 1.13, traditional rainfed pro- 
duction uses nearly twice the recurrent labor per metric ton of paddy 
compared with improved techniques. Viewed from this partial perspec- 

T A B L E  1.13. Labor ln]>rrt into Rice 

Traditional rainfedb 85, 115 0.9, 1.3 88,94 
Irrigated, unfkrtilized 210 2.4 88 
Rainfed, fertilizedb 95, 120 1.5, 2.2 59.63 
Irrigated, fertilizedb 240,250 3.5, 4.0 63,69 
Mechanized, rainfed, fertilized 30 2.0 15 

aThe first h g l ~ r e  refers to ~dvannah produrt~r~n, the wr i~nd  to forest product~i~n 
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tive of expensive labor, government policy to expand production using 
the new techniques appears appropriate. 

However, when account is also taken of land, the other inajor factor in 
rice production, the policy followed seems inappropriate. Although out- 
put per unit of labor has increased absoli~tely, it has declined relative to 
the output per unit of land. In other words, the technological change in 
Ivorian rice production has been labor-using. Given that land is still rela- 
tively abundant and cheap while labor is and may be becoming increas- 
ingly expensive, the superior strategy would have been to adopt technolo- 
gies that increase labor productivity, not only absolutely but also relative 
to land. Figure 1.1 illustrates these strategies. Traditional rice production 
occurs along isoquant I at point a, indicating a land-extensive system. Past 
government policies have introduced techilological changes, shifting pro- 
duction to the new isoqi~ant II.42 Existing factor prices cause improved 
production to occur at point c. Labor input per ton ofpaddy has fallen less 
than land, and the new technique is labor-using in the Hicksian sense (5, 
pp. 121-22). The more appropriate policy would be the introduction of 
technology that uses more land relative to labor. In Figure 1.1, this policy 
is shown by i soq~~ant  11'. At the same factor prices, poduction would oc- 
cur at point b,  which is labor-saving and land-using. 

There are at least two reasons why the Ivorian government did not adopt 
this strategy. First, the labor-saving technology illustrated hy isoquant 11' 
primarily requires mechanization of rice. which is often very expensive 
under tropical conditions. Profitable, easil!. adopted forms of mechanized 
technology were not available. On the other hand, land-saving technology 
in the form of fertilizer and high-yielding varieties was readily available 
from abroad. Second, Ivorian planners may feel that the supply of land is 
the fundamental long-run physical ~ o n s t r a i n t . ~ ~  

In conclusion, production has increased rather impressively. However, 
this has been due more to high prices and subsidies than to introduction 
of socially profitable techniques. Technological transfers have occurred, 
but slowly, and of the wrong kind. These transfers have not really lowered 
production costs or saved labor (6). A fairly high rate of nominal protec- 
tion permitted rice production to expand during the 1960's, but at a slow 
pace. Only the high domestic price supports since 1974, including both a 
higher rate of nominal protection and producer subsidies, ha\re made 
adoption of the new technology and expanded output privately profitable. 

4 2 P r ~ d ~ c t i o n  along isoquants 11 and 11' equals along isoquant I .  
43 Planning documents consistently recognize the need to conserve forest land. One such 

planning document (29, 11, pp. 65-67) states that usable forest reserves \\dl disappear by 
about 1985 if past trends continue, largely owing to pressure from agriculture. A second 
document (28, pp. 199, 213) argues that food crop production must be intensified and con- 
solidated under modern crop rotation systems. 
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L;hor input 

F 1 G U  R E  I.  1. Factor Bias of Technological Change. 

Inlport Substitt~tion 

Except for 1974 and 1975, the Ivory Coast has never consumed less rice 
than it has produced. The years 1975 and 1976 were the only ones during 
which there have been no imports owing in part to stock carry-overs from 
previous years. By 1977 imports were more than ioo,ooo mt. Why was 
it that despite large production increases, self-sufficiency was not at- 
tained? 

On the whole, per capita consumption changed very little between 
1967 and 1977. Production increases barely exceeded population growth 
during the period 1967-76.44 Hence, it is understandable that imports, 
on the average, changed very little over this period.45 Basically, govern- 
ment policies have been oriented to maintain consumption by replacing 

44For the period 1965 to 1976-77. production of paddy grew at 5 percent per annum, 
while total population grew at just over 4.0 percent per annum (7, pp. 2, 4). 

45For the period 1965-70, annual imports of 25-35 percent broken rice averaged 61,000 
mt rice. During the next six years, they averaged 59,000 mt, although the annual variability 
was much greater. 



imports with domestic p r o d ~ c t i o n . ~ ~  When there were shortfalls in pro- 
duction, demand was met by imports rather than curtailed by real price 
hikes.47 

Rice import substitution has been seen as a means to make a positive 
contribution to the balance of payments, thereby helping preserve the 
liberal exchange policy required to attract foreign capital. In order to in- 
crease rice production to reduce imports, domestic supplies of labor, 
capital, and land must be  diverted from other activities. If these other ac- 
tivities are more efficient than rice production at earning or saving foreign 
exchange, the import substitution policy reduces the capacity of the coun- 
try to earn foreign exchange. For the Ivory Coast, most of the agricultural 
export activities-offee, cocoa, coconuts, cotton, and palm oil-are more 
efficient earners of foreign exchange than is rice (39). Moreover, it ap- 
pears that other food crops, such as manioc, corn, and banana plantains, 
also save foreign exchange more efficiently than can rice production. If 
balance-of-payments improvement is an objective, increased rice produc- 
tion is a very inefficient means of achieving it (see also 6). 

Even the direct savings in foreign exchange-measured as the differ- 
ence between the value of the rice imports and the foreign exchange costs 
of imported inputs-have been small. During 1965-76, rice imports aver- 
aged 44 CFA francs per kg, c.i.f. ,48 but techniques introduced by the gov- 
ernment, such as small-scale irrigation and improved rainfed production, 
have import costs of over 15 CFA francs per kg of rice.49 For some of the 
highly mechanized, irrigated methods of production, the cost of imported 
inputs exceeds 30 CFA francs per kg rice. 

Regional lncome Distribution 

This distributional objective translates mainly into raising rural incomes 
in the savannah zone. The major instruments used to encourage paddy 
production-investment, trade controls, and domestic price support- 
have increased producer revenue, but only investment favored the savan- 
nah relative to the forest zone. 

4 6 T ~ o  separate planning documents (27, p. 137-39; 28, pp. 143-45) argued that cereals 
consumption should be encouraged in order to improve nutrition. Rice production was sin- 
gled out as the major instrument for reaching this objective. 

47Despite the large increase in prices in 1974, real rice prices between 1 4 5  and 1977 
actually fell. Between 1 4 5  and 1977 consumer prices increased 2.6 times. Nominal retail 
prices increased from 51 to 134 CFA francslkg. But by 1978 the government had increased 
imports sufficiently to lower the retail price of rice to loo CFA francdkg, the official price (7, 
p 18). 

4s Imports of 25-35 percent brokens only. 
49These costs include collection, milling by SODERIZ, and delivery to Abidjan whole- 

salers. See Humphreys (6). 
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The investment policy, representing a well-developed effort to shift the 
supply curve, has been clearly focused on the savannah zone. Of the 18 
billion CFA francs invested in paddy production projects between 1964 
and 1978, 60 percent are localized in the savannah.50 Government invest- 
ment per farm family producing rice has been over four times greater in 
the savannah zone, indicating the government has made-initially at 
least-strong efforts to realize its income distribution objective. 

Trade and price policies-both nominal protection and domestic price 
supports-have clearly not improved distribution because the forest zone 
produces about 70 percent of Ivorian rice. Responses to price incentives 
are probably also higher in the forest, given that rainfall is better, yields 
are higher, and the marketing infrastructure is better developed than in 
the north. Higher paddy prices naturally tend to benefit the forest zone 
relative to the savannah. Of those price subsidies paid out of government 
funds, southern rice farmers received half again as much as their savannah 
counterparts, on a per family basis. Roughly 9.5 billion of the 12 billion 
CFA francs paid out as government price support subsidies during the six 
buying seasons of 1971-72 to 1976-77 were distributed in the forest 
zone. 51 

These observations suggest that investment subsidies, rather than 
domestic price supports and trade control, are a more effective way for 
the government to use the rice sector as a channel for attaining its 
regional income distribution objective. Yet rice production using these 
investments remains relatively unattractive without high, government- 
supported paddy prices, so that investment policy alone is insufficient. 
Whether rice production should be used at all to achieve this objective 
is a different and more important question, considered in the next 
subsection. 

Gain or Loss from Policies 

On balance, Ivorian rice policy has conflicted with the country's 
fundamental objective of stable, long-run economic growth. The pur- 

50This information has been taken from the listing of projects in SODERIZ (17). The in- 
vestment breaks down as shown. These figures exclude major investment in milling, which 
has been more concentrated in the forest zone. 

Reglon B ~ l l ~ o n  CF4 fr.~nc* Prrcent 

Forest 6.250 34 F 
Savannah 10.830 59 
General 1.234 7 

5LAccording to estimates based on the regional distribution of paddy purchases by SOD- 
ERIZ in 1975, nearly 80 percent originated in the forest zone. This compares to a share in 
national production of about 70 percent. Many of the beneficiaries were actually migrants 
from the savannah zone. 



F I  c u R E  1.2. Effects of Rice Policies: (a) Supply under traditional prod~~ction and trade protection: (b) Supply from producers 
rrceiving subsidized inputs: (c) Aggrrgate supply. 
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poses of this section are to trace the transfers of resources into the 
production of paddy and rice and to examine the efficiency and welfare 
effects of policies. 

Figure 1.2 illustrates-heuristically-the impact of government poli- 
cies. The supply curve is relatively inelastic at higher production levels, 
and demand is fairly elastic for staples, both reflecting Ivorian conditions. 
The world rice price (P,) is set at its traditionally low level, at which the 
expected gap between domestic production and consumption would be 
quite large. As shown in Figure 1.2c, initial conditions, with no govern- 
ment intervention, woi~ld have production of Q i ,  and imports of Q2 - 

Q 1. 

The initial condition has never existed because government interven- 
tion has established the domestic price of rice at a level higher than the 
world price, resulting in a nominal protection coefficient greater than 
unity. At a higher domestic price (Po), domestic production moves along 
the elastic part of the supply curve to Q3, total demand falls to Q4, and 
imports are reduced to Q4 - Q3. This policy of trade control, which 
maintains domestic prices above import prices, has four distributional ef- 
fects: additional domestic resources are pulled into rice production; the 
government earns revenue from rice imports; producers receive a trans- 
fer of welfare from consiimers; and the economy loses the consumers' sur- 
plus attached to the reduction in rice consumption. 

Besides protecting rice, the Ivorian government has also adopted a 
strategy of subsidizing investments to bring about the technological 
change necessary to shift the supply curve outward. By subsidizing in- 
vestment in irrigated land development and the distribution of modern 
inputs, government policies have effectively shifted the supply curve to 
S2 for producers who receive these production subsidies. The true shift, 
reflecting underlying technological transfer, has been much smaller, so 
that the real supply hnction is Sg. Everything beneath this curve repre- 
sents real resource costs. The vertical difference between the artificial 
jS2) and the real (S3) supply functions represents a transfer per kg of rice 
from the government to the privileged producers, enabling them to pay 
the higher costs of production. Under these circumstances, production 
increases by Q5 (in Figure 1.2b) implying a real domestic price of P, (the 
price that calls forth this output on the new real supply curve S3 in Figure 
1.211). The per unit government subsidy is thus P, - Pd. 

There are three effects of this input subsidy policy. First, more domes- 
tic resources are drawn into production, which now rises to Q3 + Q5. 
Traditional prodt~ction may fall, however, as some traditional fc '~rrners 
switch to techniques using the subsidized inputs. Second, the govern- 
ment budget is affected. Government revenue falls as imports are re- 



placed by the domestic production. More government financing is also 
needed to pay for the additional, subsidized factors of production. Third, 
farmers using the subsidized inputs receive a transfer, even though part 
of the subsidy simply covers additional real costs.52 Consumer welfare re- 
mains unchanged, because consumption and price stay at Q4 and Pd, 
respectively. 

The 1974-75 domestic price support policy introduced h r the r  producer 
subsidies by maintaining artificially high paddy prices, as illustrated by P, 
in Figure 1 . 2 . ~ ~  Paddy production moved along the traditional supply 
hnction S i  to Q7 (Figure i.za) and along the new subsidized supply curve 
S2 to Q6 (Figure i .zb).  Many of the effects mirror previous ones. More 
domestic resources are bid into rice production. Total costs ofgovernment 
subsidies on inputs increase, since improved production is expanded. 
Imports fall further, along with government revenue. Consumer welfare 
remains unchanged, since consumers continue to buy quantity Q4ofrice at 
price Pd. In contrast to the input subsidy policy, the output price subsidy 
benefits a much larger number offarmers, who retain the bulk of the price 
support as a transfer rather than using it to pay for additional production 
costs. Assuming an integrated market for paddy, all producers receive the 
price subsidy P, - Pd on marketed o i i t p ~ t . ~ ~  Only in the case of the 
additional output does the subsidy pay for real costs, that is, the areaunder 
the real supply curve. 

Figure 1 . 2 ~  summarizes the overall impact of these policies. Con- 
sumers have had a clear loss in welfare (area abmn), although not as much 
as implied by producer prices because of the government subsidies on 
rice Most of this reduction in consumer welfare has been trans- 
ferred either to the government as import tariff revenue or to producers 
in higher prices. Producers have clearly gained, both from the transfer of 
consumer surplus (area abkj) and from output price supports (represent- 
ing direct government transfers-area bcik if all paddy were purchased). 

5 2 T ~  the extent that subsidies are in the form of land investment rather than current in- 
puts, farmers are more likely to receive a subsidy sufficient only to cover real costs, the area 
between Sg and the donlestic price Pd. This is true because land subsidies can be tailored to 
cover only marginal costs for each producer. In the Ivory Coast, most input subsidies have 
been channeled through land investment. 

53The new consumer price was later reduced from 125 to loo CFA francdkg, which cur- 
rently represents a constant real rice price, compared to the cost-of-living index (7, p. 18). 

54 In fact, not all farmers benefit equally from the subsidized paddy prices. Because prices 
are supported primarily at government mills, more distant farmers receive less. In addition. 
owing first to inadequate storage and milling capacities and later to ins~lmcient funds, gou- 
ernment purchases have been rationed and not all paddy offered has been accepted. Some 
farmers must therefore accept lower, unsubsidized prices for paddy, which in 1975 averaged 
about 53 CFA francslkg in small rural markets (61. 

5 5 W i t h o ~ t  the government subsidy per unit ofoutput, P, - P,, the high producer price 
(P,) would ha\.e caused a total loss of consumer welfare equal to the area acin. 
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To the degree that the government was able to tie input subsidies to real 
costs, these subsidies have probably contributed little to producer wel- 
fare, going instead to pay for the higher marginal production costs. The 
initial government budget gain from the tariff revenue (area geml) dwin- 
dled (to area jkml) as domestic production replaced imports. The budget 
also incurred substantial obligations to subsidize inputs (area efir) and to 
support producer prices above domestic market prices (area bcik at the 
maximum). On balance, government expenditures on rice since 1974 
have exceeded taxes from the rice sector, requiring other sectors of the 
economy to finance the interventions in rice. 

Deadweight losses to the economy have been large. The consumer 
surplus attached to the fall in consumption from Q2 to Q4 (triangle lmn) is 
a net welfare loss, worth perhaps one-half billion CFA francs.56 This loss 
may be justified if the government believes that higher rice consumption 
has negative externalities, but planners' concerns with quality of diet 
indicate this is not the case. More likely, the government may believe the 
loss jrlstified because benefits from increases in the income of rice pro- 
ducers and in its own budgetary revenue outweigh the greater losses to 
rice consumers. 

Much more important, there has been a large deadweight loss of pro- 
ductive efficiency (area defj) caused by diverting resources from other 
uses into domestic rice production. Although rice producers have gained 
from the transfers, the economy as a whole has lost. It is useful here to 
measure this loss of efficiency, based on calculations from Humphreys (6) .  
The measurement is based on the concept of net social profitability, de- 
fined as the difference between the value added by additional rice pro- 
duction-measured in world prices-and the social opportunity cost (or 
the value of alternative output forgone) of the domestic factors used in 
that production. Given the costs prevailing in 1975-76, the average net 
social profitability was almost a negative 20 CFA francs per kg of rice pro- 
d u ~ e d . ~ '  To calculate the total loss caused by government interventions, 

5 6 T h i ~  loss can he roughly estimated by assuming a price elasticity of demand for rice of 
-0.5 (which is consistent with the fall in consumption from 46 to 28 kg per capita when 
prices rose from 70 to 125 CFA francs in 1974). a nominal protection coefficient of 1.3 (the 
average for 1969-73). and a c.i.f. price of 65 CFA francslkg (a price consistent with the 1975 
wholesale price of 87 CFA francs). By increasing the domestic rice price olSer the import 
price by 30 percent, or about 20 CFA francs (the vertical distance Im), the trade policy sup- 
pressed consumption in the early 1970's by perhaps 50.000 mt per year (the horizonal dis- 
tance In). The deadweight loss to consumption (area Imn) was thus about 0.5 billion CFA 
francs in 1975. 

5TThis amount is the weighted average of the net social profitability in all types of rice 
production except traditional upland that is hand-pounded and consumed on-farm. The 
weights are the share cach contributes to total output. For the range of production changes 
considered, it is assumed that average production costs equal marginal costs. 



it is also necessary to estimate the  production increase that has been 
caused by the policies, which is the distance dj. A reasonable proxy for 
this increase is the amount produced for sale under traditional techniques 
plus the production using modern inputs and on land developed through 
government subsidies. In 1975, this probably amounted to nearly 150,000 
mt of rice.58 Assuming average costs equal marginal costs for each type of 
production, the estimated annual loss to the economy in productive effi- 
ciency (the area beneath this portion of the supply curve) is almost 3.0 
billion CFA francs, or one-third of 1 percent of G D P  in 1 9 7 5 . ~ ~  It  is 
equivalent to over 25 percent of the  additional rice produced, valued at 
world prices.60 

W e  can summarize these welfare and efficiency losses as well as the 
transfers in terms of the areas of Figure 1 . 2 ~ .  In terms of recipients of 
transfers from rice consumers, total loss of consumer surplus (abmn) 
equals gain by producers (abkj) plus government revenue (jkml) plus 
deadweight consumption welfare loss (Imn'i. In terms of sources of trans- 
fers to rice producers, total gain by producers (acij + efir) equals higher 
consumer prices (abkj) plus government investment and input subsidies 
(efir) plus government output subsidy (bcik). In terms of the composition 
of transfers to rice producers, total gain by producers (acij + efir) equals 
producer surplus (acihred) plus deadweight efficiency loss (defi). As indi- 
cated in previous sections, the budgetary share of these transfers is very 
important, and most of it comes from sources other than rice consumers. 
Foreign donors have financed over half the investment and related input 
subsidy programs. Domestic investment funds come from a variety of 
sources, but  the largest are direct and indirect taxes on domestic trade 
and production unrelated to rice consumption or  production. Govern- 
ment output subsidies were initially funded with revenue from rice im- 
ports-that is, by transfers from consumers. But until 1977 the largest 
share was financed through loans from the BNDA, postponing the ulti- 
mate budgetary impact of the policy. These debts have finally been paid 
by the CSSPPA from profits on coffee and cocoa exports (i.e. taxes on cof- 
fee and cocoa producers). 

The magnitude of these transfers helps explain why rice in the Ivory 

5 8 T h i ~  calculation is based on the 1975 production of 165,000 mt paddy, ofwhich slightly 
more than 50 percent is estimated to ha\.e been produced traditionally, hand-pounded and 
consumed on-farm. If imported rice were sold at P,, it could also concei\.ably replace part of 
this on-farm consumption if the market price were to fall beneath costs of production. 

59The aggregate supply cume consists of several discrete steps, each representing a dif- 
ferent and increasingly costly production technique. Aggregate net social profitability (NSP) 
thus equals the product of the NSP and the quantity of rice produced, summed over all the 
relevant production techniques. 

60\Vorld rice prices are estimated at 75 CFA francs per kg rice, c.i.f. for 25-35 percent 
brokens. This was the price lewl  used in Humphreys (6). 
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Coast has become so politicized. Farmers, the former state-owned pro- 
duction company (SODERIZ), paddy assemblers, and millers (especially 
the large-scale government mills) all developed a strong interest in seeing 
the trade protection, the investment and input subsidies, and the price 
supports continue. The subsidized inputs and investments benefited 
farmers who could acquire them, and the subsidized paddy price hr ther  
increased their gains. The high paddy price supports attracted so much 
paddy to government mills that SODERIZ became the tenth largest com- 
pany in the country by 1 9 7 5 . ~ ~  

Among the losers, consumers stand out as the largest. But the group is 
diffuse, and incomes have grown sufficiently so there has been little pres- 
sure to bring the domestic price in line with the import price.62 Other 
sectoral interests, mainly coffee and cocoa, which have been taxed to fi- 
nance rice production and which have had to compete with rice for pro- 
duction factors and financing, have been more assertive. Their commod- 
ity prices have recently risen relative to paddy, and they have now largely 
appropriated the rice production sector into their own programs after the 
dissolution of the rice agency. Foreign donors, losers in the sense that 
they have financed part of the transfers, have reacted by limiting future 
funding until the price policy is changed to reduce the subsidies. The im- 
port cartel, temporarily squeezed out in 1975 and 1976, has managed to 
regain its historical position as the country returned to a net import posi- 
tion. In all of this, the government budget has been the ultimate residual 
equilibrating agency. As the financial burden grows, the government has 
become increasingly reluctant to divert funds from other projects into a 
sector that ha, hhown few real improvements in efficiency. 

Prognosis 

Saddled with an expensive legacy of past domestic price supports, the 
Ivorian government found itself in 1978 faced with the need to revise poli- 
cies aimed at the rice sector. The budget had become constrained. Past 
price supports had strong effects. Prod~lcers gained enormously from the 
transfers. The huge price s~tbsidies made it possible for government mills 
to compete with the private sector and enabled the government to domi- 
nate paddy marketing. Control over the bulk of marketed paddy helped 
the government defend spatial and temporal equality of producer and 
consumer prices. Finally, large sales to the government were used to jus- 

61Tl~e ranking is based on gross sales in 1975. See the government financial report (22, 

p. 61. 
62Real per capita C;DP grew by 2.4 percent per year from 1965 to 1977, compared to a 

constant real price of' rice (7, pp. 3, 18). 
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tify significant investment in government milling and storage capacity, 
which would probably have been idled without the price subsidies. 

The interest groups, which have benefited from past decisions, may 
make reorientation difficult, probably delaying final decisions. But the 
budgetary constraint, which is now binding on both recurrent expendi- 
tures and investments, greatly impedes efforts to continue past policies 
designed to expand production. The grace period afforded by loans from 
the BIVDA, by taxes on coffee and cocoa exports, and by foreign aid con- 
tracted in the early 1970's is over. A reorientation is inevitable. 

In the past, Ivorian rice development was aimed at achieving the secon- 
dary objectives of maintaining a positive trade balance and of improving 
regional income distribution. The strategy was to increase domestic rice 
production by using a combination of trade protection and investment 
measures, supported in recent years by producer price subsidies. The 
basic constraint was the high cost of production, given prevailing factor 
and commodity prices. It is significant that planners recognized this con- 
straint from the beginning, and much of the Ivorian rice development 
strategy has been an effort to overcome it. 

Although government emphasis on the two objectives on which rice 
policies have been focused remains unchanged, neither objective has 
benefited much from these policies despite the increases in domestic rice 
production. What is worse, the high cost of the increased rice production 
may have actually depressed overall growth, the fundamental policy ob- 
jective. There are two lessons here. First, producing rice is an inefficient 
means of improving the trade balance because the country does not enjoy 
a comparative advantage in rice production at prevailing world prices. 
Despite the original strategy to make rice competitive by lowering pro- 
duction costs, the expansion resulted mainly from bringing more factors 
into production, not from increases in productivity. The resources 
into additional rice production would have been more efficiently used to 
earn or save foreign exchange if they had been switched to export diversi- 
fication or to other import-substituting activities. Second, expanded rice 
production brought about through high support prices has not been an 
effective means for improving regional income distribution. Investment 
and input subsidies could have been more effectively tied to specific 
geographic locations, thus assuring the income transfer, though high pro- 
ducer prices have been necessary to make investments attractive to 
farmers. In any event, channeling the transfer through a crop such as rice, 
which is not competitive with imports, was not efficient. 

The failure of the rice sector to contribute to the objectives set for it 
stems from the inability of government policies to overcome the basic re- 
source constraints. Expensive labor has been and remains a preoccupa- 
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tion of Ivorian farmers as well as planners. Despite large migrations from 
neighboring countries to the north, the profitability of other agricultural 
crops and the dynamism of the secondary and tertiary sectors have 
created a high demand for labor. The technological package-fertilizers, 
selected seeds, extension services, and irrigation development-was 
meant to raise labor productivity. The unspoken corollary was that costs 
would then fall, protection could end, and subsidies would no longer be 
needed. The strategy failed because costs have not fallen. 

The shape of future government policy is difficult to predict, but nor- 
mative aspects of several alternatives can be examined. Analytically, the 
most desirable long-run solution would be consistent with the fundamen- 
tal government objective of economic growth, which would simultane- 
ously contribute to the secondary goals as well. It must also alleviate cur- 
rent pressures on the government budget. A movement toward free trade 
by reducing trade control and domestic paddy price supports would both 
contribute to efficient growth of the economy and reduce the burden of 
rice subsidies on the budget. Imports would increase and consumers 
would benefit as rice prices fell in line with world prices. Rice producers 
would tend to lose, although producers of other crops currently taxed to 
finance rice subsidies would gain. 

Over the long run, economic justification for government intervention 
in rice production rests essentially on government ability to shift the sup- 
ply function outward. Such intervention will succeed only if new tech- 
niques lower per unit production costs, rather than simply shifting costs 
from labor or land to capital or imported inputs that must be subsidized. 
The choice of technical innovations depends on the relative prices of land 
and labor that are expected to prevail during the next few decades. 

Because labor is currently expensive relative to land, immediate im- 
provements should focus on reducing the overall share of labor costs. 
Small-scale mechanization suitable for small farms is one means to facili- 
tate soil preparation, harvesting, and threshing, but tropical conditions 
tend to raise operating costs and reduce equipment lifetimes. The repair 
and service infrastructure in the Ivory Coast is still insufficient to main- 
tain small motorized machines in good operating condition. Animal trac- 
tion may be more suitable to African conditions than mechanized sources 
of power, but trypanosomiasis impedes its use in the forest zone where 
the bulk of Ivorian rice is produced. Improved planting and weeding 
methods and better timing could increase yields without raising labor in- 
puts, but such improvements require an effective extension service, 
which in the past has been costly and limited mainly to the distribution of 
improved seeds and fertilizers. Herbicides could save weeding labor but 
currently appear only marginally cost-effective (6). The range of efficient 



labor-saving techniques thus appears to be quite restricted at present, 
giving the government few options to make domestic rice production 
competitive at current or expected world prices. 

Over the longer run land could become a major physical constraint. If 
the area in perennial plantations and under extensive, shifting cultivation 
techniques continues to grow at the rate obsemed behveen 1965 and 
1975, unused arable land may disappear l~efore the year Z O O O . ~ ~  Costs of 
land development and use will increase, since land will be criltivated far- 
ther from consumption centers and because more intensive cultivation 
may lead to erosion and weed infestation while lowering fertility. In these 
circumstances, land-saving technologies such as irrigation investment 
could become important, if certain conditions prevail. First, rice must be 
competitive with alternative uses of the scarce land, such as industrial 
crops. Current studies suggest it is not ( 6 , g ) .  Second, even if rice produc- 
tion were an efficient use of scarce land, labor-using irrigation makes eco- 
nomic sense only if the value of land increases more rapidly tlian wages. 
Given the historical demand of the Ivorian economy for labor, such pro- 
spect seems rlnlikely in the next two to three decades. 

Because land scarcity is a future problem, the economic inefficiency 
and large subsidies of current rice policies can be justified only if a long 
lead time is necessary for investment and learning in rice production. 
There is little evidence that such lead times, except in research, are 
required. Futrlre benefits must compensate for current losses, a condition 
demanding that rice production Ijecome highly competitive, not margin- 
ally so. Existing irrigation imvestments ha\.e relied on cheap foreign funds 
but have been expensive and only partially utilized. Unless capital costs 
are kept low and irrigation efficiency is improved, savings ]nay be insnffi- 
cient to make irrigated Ivorian rice competitive with imports even ifgood 
rainfed land were scarce. 

Although the ideal future reorientation of go\.ernment rice policy 
should rely on continued research and limited in\.estment, with imports 
being used to equate supply and demand at prices close to world levels, 
other adjrlstments may be required in the interim. These short-run poli- 
cies depend more heavily on the price mechanism coupled with trade 
control to equate the demand and supply of rice. The most ob\ious imme- 
diate change is to raise the consumer price. By the end of 1977, the offi- 
cial retail price of rice had fallen in real terms to only 75 percent of its 
1965 level. Relative to the food price index, the real price had fallen even 

"On the basis of information in Table 1.5, the amount of aral)le land in a c~~ltivation cycle 
grew at 2.9 percent per year behireen 1965 and 1974. Ten million ha \\,err estimated in a 
cultivation cycle in 1974. based on an estimated 5-7 ha f'allow prr  cultivatrd h ; ~  (28, p. 213). 
At this growth rate, all arable land could bc in a culti\ation cycle in only 16 years. 
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lower.64 Raising the consumer price to the level of producer price sup- 
ports would shift the burden of the output subsidy from the government 
budget to rice consumers. There would be no further decline in economic 
efficiency although there would be a greater deadweight loss in consumer 
welfare.65 Because rice imports would fall without further increases in in- 
efficient rice production, the policy would also save foreign exchange, 
although these savings may be partially offset by larger wheat imports 
caused by increased consumption of bread. Finally, investment and input 
subsidies could still be used to improve regional income distribution until 
better alternatives are found. 

The evaluation of this alternative changes if the world rice price rises. If 
the world price were as high as the producer support price, there would 
be no deadweight losses of economic efficiency or consumer welfare from 
replacing imports with domestic rice production. Government re\enue 

- - 

on rice imports would disappear, but the only budgetary obligations 
would be the input subsidies. Yet even if the world rice price were to be 
double its 1976-77 levels, it would still be below the level of the current 
domestic producer price support.66 Under present technology, import 
substitution therefore involves a considerable loss to the economy. 

The other short-term change is to lower the producer price to the con- 
sumer price level, thereby eliminating the very high producer price sup- 
ports introduced in 1975. Consumption levels and consumer welfare 
would remain unchanged, and there would be a much smaller loss of pro- 
duction efficiency, since production would decline. In essence, such a re- 
orientation represents a return to the policies of the second historical pe- 
riod, 1960-74, when import substitution was viewed as a long-term goal 
linked to the growth in the competitiveness of Ivorian rice production. In 
effect, this alternative is already being implemented. Relative to the pro- 
ducer prices of other export crops, the official producer price of paddy has 
been greatly eroded. In terms of the consumer price index, the official 

641n 1965, the retail price of rice was 51 CFA francs per kg, compared to an official price 
in 1977 of loo CFA francs. O\.er the sarne 12 years the Abidjan African consumer price index 
rose from 117 to 307. The food price index rose from 122 to 365 (7, pp. 15, 18). 

65To the extent that there are insufficient go\.ernment funds to purchase paddy, it is 
impossible for all farmers to receive the higher support price. An increase in the retail 
price of rice would shift the burden of the subsidy to consumers and assure that all fsrmers 
recei\.e equi\.alent prices. More farmers would probably receive the higher prices, which 
w o ~ ~ l d  bid additional domestic factors into rice production, causing a greater decline in 
econornic efficiency. 

66The current official domestic producer price support (P,) is ecluivalent to a c.i.f. price of 
about $55olmt of rice. The 1976-77 c.i.f. price is estimated at $z5o/mt (60-65 CFA francs1 
kg). The highest c.i.f. price of rice with 25-35 percent brokens since independence \\as only 
S j6gmt  in 1974 (7. p. 121. The long-run price for rice of this quality is expected to be about 
$300 per mt (3) .  



paddy price has fallen by one-third in real terms6' Moreover, the gov- 
ernment no longer defends this official price by purchasing all paddy 
offered for sale. 

Unless pressures on the  government budget are eased in some other 
way, either of these alternatives, or  some combination, will have to be 
adopted. In any event, the government rice-milling sector will lose its 
sheltered position, and the government budget, as well as the coffee and 
cocoa farmers, will gain. If the world price of rice rises, import substitu- 
tion becomes not only feasible but desirable, especially if foreign ex- 
change to pay for more expensive rice imports becomes a constraint. As 
long as the world price is low relative to domestic production costs- 
which is more likely-it will be difficult to find innovations that can make 
Ivorian rice competitive. In this circumstance, lower producer prices, 
increased consumption, and larger imports make the most sense eco- 
nomically. In addition, such a short-run adjustment is consistent with the 
long-run solution that relies on cheaper imports while a search for more 
efficient production techniques continues. This strategy recalls that of the 
1960's, but  with a new focus on labor-saving, rather than land-saving, 
technical changes. 
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2. Rice Production in 
the Ivory Coast 

Charles P. Hrcmphreys 

The Ivory Coast stands as an enviable example of successhl agricultural 
development in Africa. In the decade between 1965 and 1975, production 
of industrial crops increased by 5 percent per year. Food output grew by 
3-4 percent per year during the same period. The growth of food produc- 
tion was nearly double the growth of the rural population, and despite 
higher incomes and rapid urbanization, domestic food production re- 
duced food imports for urban consumers by nearly one-half (20, p. 44). 
With an annual increase of more than 5 percent during this decade, the 
rice sector was one of the leaders in the growth of food output (6, p.  20). 

By 1975-76, the country had even achieved self-sufficiency in rice, owing 
in significant measure to increased production. 

Government policies have not only promoted this impressive growth 
but also changed the structure of Ivorian rice production, increasing the 
share of output supplied by improved seeds, fertilizers, irrigation, and 
mechanized techniques. These increased tonnages and the adoption of 
modern methods are often considered testimony to the success of Ivorian 
rice policies (17, pp. 144-45) An evaluation of Ivorian rice policy, how- 
ever, depends more on an analysis of the costs of production than on mea- 
suring growth rates. Unless rice output can be expanded at costs that are 
competitive with the imports it replaces and unless the new techniques 
lower costs of traditional production, policies to bring about these 
changes cause an inefficient allocation of national resources. 

The purpose of this chapter is to examine the efficiency of Ivorian rice 
production in order to evaluate rice policies of the government. The 
analysis relies on costs and returns that are fully disaggregated to the mi- 
crolevel and estimated in both social and private prices. A comparison of 
private and social profits reveals the impact of government policies on the 
incentives provided to farmers, merchants, and millers to grow, process, 
and distribute rice. By using social prices it is also possible to evaluate the 
relative efficiency of various methods of producing rice domestically. Fi- 
nally, the gain or loss to the nation from various government programs 
can be estimated by aggregating social profits of different techniques. 
These welfare effects and transfers can be used to measure quantitatively 



the eEects ofgovernment policies on its objectives. With these results it is 
possible to draw conclusions that can guide future government programs 
for the rice sector. 

The rest of this paper is divided into seven sections. The next part 
describes the techniques of rice production, assembly, milling, and 
marketing. The subsequent section reviews the structure of government 
incentives affecting rice production. It is followed by a review of the 
methodology and important empirical assumptions used in the analysis. 
The empirical results are presented in the succeeding three sections. 
These results comprise a comparison of private and social costs, an 
examination of the sensitivity of the results to changes in assumptions, and 
an evaluation of the effectiveness of rice policies in advancing government 
objectives. The paper ends with conclusions drawn from the analysis. 

Description of Techniques 

The techniques described in this section form the basis of the microeco- 
nomic analysis of the costs of rice production.1 In the first part that fol- 
lows, the production of paddy in the Ivory Coa5t is divided into several 
farm techniques, each having different technical coefficients. The subse- 
quent three subsections present information that describes the major 
methods used to market paddy, mill rice, and distribute rice to consum- 
ing centers. The various techniques of these four activities-production, 
marketing, milling, and distribution-can be combined to describe all the 
national production of rice in the Ivory Coast. Some of these combina- 
tions are discussed in the final subsection. 

Prodtrction 

In 1976, Paddy production attained 425,500 metric tons (mt), down 
about l o  percent from the record harvest of the preceding year. On a na- 
tional basis, yields averaged 1.2 mtlhectare (ha), although they varied 
from 0.9 to 4.0 mt/ha, depending on the method of farm production. 
Table 2.1 gives 1976 output estimates and other descriptive information 
for 20 farm production techniques. This broad range of techniques re- 
flects the wide diversity of production possibilities in the Ivory Coast. To 
a large extent, this diversity results from the interplay of four major fac- 
tors-climate, water control, mechanization, and the use of modern in- 
puts. Table 2.1 shows how these four characteristics vary for the different 
techniques of farm production. 

The Ivory Coast covers two major ecological zones (for details, see 7). 

' Highly detailed microeconomic budgets habe been prepared for each technique and are 
presented in 3. 
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The forest zone, extending over the southern half of the country, is fav- 
ored by high rainfall (1,500-1,600 millimeters [mm] in the major rice 
areas) distributed over two seasons, the second season having lower and 
more erratic rainfall. About 65 percent of Ivorian paddy is produced in 
this region. The other halfofthe country is covered by savannah, which is 
characterized by lower and more variable rainfall (1,100-1,500 mm) oc- 
curring in only one rainy season. Traditionally, both yields and costs of 
farm production are lower in the northern, savannah region, as a result of 
poorer rainfall, lower wages, and easier land clearing. 

In the Ivory Coast, there are no indigenous water control systems and 
paddy production is primarily rainfed, mostly ~ p l a n d . ~  In 1976, upland 
production covered about 95 percent of the area in rice and contributed 
about 85 percent of national production. About two-thirds of the upland 
area is in the forest zone, which provides 70 percent of upland produc- 
tion. Irrigated production has been emphasized since the mid-ig6o's, and 
investments depend on the government for initiative and financing. By 
1976, over 17,000 ha of rice were harvested in irrigation schemes, adding 
almost 50,000 mt paddy to the national supply. 

Three main types of irrigation have been tried in the Ivory Coast. The 
first and most prevalent is the lowland irrigation system, which diverts 
water from small streams onto nearby bottom lands. These developments 
are small (10-15 ha), are relatively inexpensive to build, rely heavily on 
farmer participation, and are widely dispersed. The two major disadvant- 
ages are that they do not provide complete water control, making double- 
cropping rare, and they demand regular maintenance, which farmers sel- 
dom provide. By 1976, nearly 19,000 ha had been developed under th is  

system of irrigation, some of which has been converted to dam irrigation. 
About three-fifths is located in the savannah zone (6). Despite some possi- 
bilities for double-cropping, only about go percent of the available area is 
actually harvested because of the large number of swamps that have been 
abandoned. 

The second type of irrigation system relies on dams and storage reser- 
voirs. The system is designed for large flood plains, generally exceeding 
loo ha. The networks are constructed and managed by government 
agencies, financed primarily with foreign funds. Farmers contribute to 
the investment only by participating in the clearing, leveling, and bund- 
ing, as they do in the smaller lowland irrigation systems. Although quite 
expensive to build (1.7 million CFA f r a n ~ s l h a ) , ~  the systems theoretically 
assure double-cropping, which is important in the savannah areas, where 

2Although a small amo~mt of flooded rice is grown in the northwest, the quantity is rela- 
tively unimportant, and expected yields, given the lack of water control, are similar to up- 
land rice yields. 

3The local currency is the CFA (Communaut6 Financiere Africaine) franc, which is tied 
to the French franc. The exchange rate used in this paper is 250 CFA francs per U.S.  dollar. 



T A B L E  2. I .  Key Clturuc.tcr~istics.tics of Rice Prorluction Techniqrrcs, 1976 
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Forest 
FI Upland 22 1.700 1.12 248.95 rainfed 
F2 Upland 4.615 2.00 9.23 rainfed 
F3 Lowland 2.787 3.50 9.75 div. irr." 
F4 Lo\vland 4.809 2.50 12.02 div. irr. 
F5 Lowland 0.603 3.50 2.11 div. irr. 
F9 Irrigated 1.469 2.75 4.04 &p irr.' 

Socunno~h 
F10 Upland 107.300 0.89 94.98 rainfed 
F11 Upland 1.331 1.50 2.00 raintiad 
F12 Upland 2.303 1.75 4.03 rainfed 
F13 Upland 0.162 1.00 0.16 rainfed 
F14 Upland 4.161 1.75 7.28 rain fed 
F15 Lowland 1.189 4.00 4.76 di\,. irr. 
F l6  Lowland 3.873 2.40 9.30 div. irr. 
F5A Lowland 0.293 4.00 1.17 cliv. irr. 
F17 lrrigated 1.328 3.50 4.65 t l an~  irr. 
F18 Irrigated 0.779 2.50 1.95 tiam irr, 
F19 Irrigated 0.160 2.7Fj 0.44 pttrnp irr. 
FlOA Floc~ded 1.824 1.70 3.10 tinimp. H.' 
F1 1A Flooded 2.298 2.00 4.60 imp. H." 
F14A Flooded 0.983 1.00 0.98 imp. H.  
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they are mainly located (6). But because of insufficient water storage and 
porous soils, they often fail to provide year-round water security (21). By 
1976. dam irrigation systems covered about 3,500 physical ha,4 although 
data in Table 2.1 indicate that not all was in cultivation. 

The third irrigation system uses water pumped from nearby rivers, 
sometimes in conjunction with dams. Large, diesel-powered pumps 
(650-700 cubic meters per hour [m3/hr]) are employed to supplement 
rainfall. To date only three schemes exist, each fairly experimental and 
small. Together, they amounted to about 1,000 physical ha in 1976 In 
addition to being expensive to build and operate (the investment is 1.2 

million CFA francstha), these systems have been plagued by highly vari- 
able river flows, porous soils, and extremely inefficient water delivery and 
use. Though a few farmers have experimented with small portable pumps 
(15-20 m3/hr), there have been no government efforts to develop a sinall- 
scale technology. 

The third distinguishing characteristic of rice production techniques is 
the source of power used for cultivation. Most rice, both rainfed and irri- 
gated, is manually cultivated, using short-handled hoes (dabas). Of the 
several alternatives to manual cultivation, it appears that the most widely 
used are medium-sized tractors (65 hp), sometimes with combine har- 
vesters. Nearly 7,000 ha are cultivated in this manner, almost exclusively 
on upland rice in the savannah zone. Tractor cultivation in this region 
dates from before independence, although it has been greatly expanded 
in recent years by mechanized land-clearing and tractor-hire services pro- 
vided at subsidized rates by government agencies. The use of tractors on 
irrigated lands is limited to a few experimental projects and government 
seed farms. 

The next most widely used alternative to manual cultivation is animal 
traction. Since the late 1960's in the savannah, the Compagnie Ivoirienne 
pour le DGveloppement des Textiles (CIDT), the state agency in charge of 
cotton production, has promoted ox cultivation, which appears to be 
spreading rapidly for both cotton and cereal production. By 1976, oxen 
may have been used to cultivate as much as 2,500 ha of rice, both upland 
and lowland. Constraints to the use of animal traction include trypanoso- 
miasis-which requires that trypano-tolerant taurin oxen be used instead 
of larger, more powerful Zebu-and the difficulty of destumping fields 
cleared from heavy forests. These constraints become more severe as the 
forest cover increases. 

The government has recently taken steps to introduce small-scale mo- 
torized equipment, primarily power tillers, on irrigated rice fields- 
mostly in the forest zone. Small, motorized drum-type threshers are also 

4Physical ha are area measurements only, which do not take into account the number of 
crops per year. 



occasionally used. Efforts to introduce manually operated machines, 
such as pedal threshers and crank winnowers, have met with little 
enthusiasm from farmers, largely because they offer no savings of labor 
time. 

The last key characteristic of rice production techniques is the use of 
modern inputs, such as improved and treated seeds,5 compound fertil- 
izer, and urea. An insecticide (Furadan) is also used on improved irri- 
gated rice against stem borers. Government programs that deliver these 
inputs provide an extension service to help assure that recommended 
practices are followed. The application rates for these inputs are tabulated 
below: 

Upland Irrigated 

Selected seeds (kgiha) 606 40 
Compound fertilizer (10-18-18) (kg/ha) 150 150 
Urea (46-0-0) (kglha) 75 75 
Insecticide (kgiha) - 28 
Extension (ha/agent)7 100 50 

The only differences are between upland and irrigated rice. Recom- 
mended fertilizer applications, however, are constant, regardless of cli- 
mate, water control, or type of mechanization. These modern inputs, pro- 
vided mainly through government distribution programs, were used on 
nearly 25,000 ha in 1976, which produced over 50,000 mt paddy. 

Of the farm production techniques that make up Ivorian paddy produc- 
tion, only nine will be examined in detail in this paper. These are the 
techniques that produce the bulk of paddy or that represent major alter- 
natives to traditional production methods. They are summarized below: 

F i  Traditional upland, manual, forest 
F i o  Traditional upland, manual, savannah 

5The selected seed varieties for rainfed rice include Moroberekan (about 50 percent of 
the area), lguape Cateto (about one-third), and Dourado (about 15 percent). Moroberekan, 
with a cycle of 145 days, was developed from local varieties o f 0  y z a  satioa by the lnstitut de 
Recherches Agronomiqr~es Tropicales et des Cultures Vivrieres (IRAT). It has been in use 
since 1960. Both lguape and Dourado were imported from Brazil, with cycles of 135 and 105 
days, respectively. Selected seed varieties for irrigated rice include IRg (about two-thirds of 
the area), CS6 (about 20 percent), and Jaya (about l o  percent). IRg is an IRRI rice with a 
cycle of about 140 days. CS6, with a cycle of 115 days, was developed at the Centre de Se- 
mence at Dabou from IRRI variety IR48o-14 and is being phased out. Jaya has a 120-day 
cycle and was imported from India, where it was developed from Taichung Native 1 (TN-1). 
Although used in the past, IR8 is no longer recommended because of low yields. Two 
flooded varieties have also been used-178 and I M i G w i t h  cycles of 150 and 160 days, 
respectively. The former is being phased out because of low yields, shattering, and lodging 
( 1 ,  10, 14) .  

sThe seeding rate for short-season varieties is 80 kgiha. 
'These are norms. In reality, an agent is responsible for fewer ha. 
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FP Upland, modern inputs, manual, forest 
F i i  Upland, modern inputs, manual, savannah 

Fg Improved lowlands, modern inputs, manual, forest 

F17 Dam irrigation, modern inputs, manual, savannah 
F12 Upland, modern inputs, oxen, savannah 

F14 Upland, modern inputs, tractor, savannah 

Fg Improved lowlands, modern inputs, power tiller, forest 

Together these techniques account for over go percent of paddy produc- 
tion and over 70 percent of the modern inputs used. The important tech- 
nical and economic coefficients for them are given in Table 2.2. 

Traditional production ( F i  and Fio)  is currently the predominant tech- 
nique in the Ivory Coast. Normal yields in the forest zone are about 1.3 
m t h a  reflecting higher and longer rainfall and the fact that rice comes at 
the beginning of rotations. In the savannah, they are 30 percent less, or 
0.9 mt/ha. Upland rice is usually planted only on freshly cleared forest or 
bush fallow in the forest zone, often in conjunction with the establishment 
of tree crop plantations. In the savannah, crop rotations average four 
years, of which rice may be two or more. Threshing times are somewhat 
higher in the forest as a result of the higher yields. In both regions, culti- 
vation is usually the responsibility solely of women. Because of its land- 
extensive nature, continued expansion of traditional upland rice depends 
critically on the availability of forest or fallow land. 

Improved upland rice production, while still wholly manual, benefits 
from modern inputs. The use of fertilizers and improved seeds results in 
increases in yields of 0.9 mt/ha in the forest and 0.6 m t h a  in the savan- 
nah. Cultivation techniques are similar to those used in traditional rice, 
except that land clearing, seeding, and weeding are more thorough be- 
cause of improved production systems. Despite more intensive cultiva- 
tion and higher yields, total labor times are only slightly higher than for 
traditional production, a result made possible by the use of sickles for har- 
vesting. Probably owing to the use ofcommercial inputs, men are respon- 
sible for the bulk of the labor. Because this type of production is more 
prevalent and profitable in the forest zone than in the savannah, consid- 
eration is focused mainly on its use in the former (F2). 

Two techniques are used to illustrate the two primary methods of water 
control-lowland swamps and dams. Production in both techniques is as- 
sumed to be entirely manual and to use modem inputs. Yields, averaging 
3.5-4.0 muha, are higher for dams because of better water control. The 
labor input-about three-fourths male--is 100-150 percent higher per ha 
than on upland rice. These high labor times are the consequence of yearly 
land preparation, transplanting, careful weeding, irrigation control, and 
longer harvesting times needed for the higher yields. Although swamps 
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have been developed in both the forest and the savannah, recent govern- 
ment investments have favored the forest zone, where this type of irriga- 
tion (F3) is most effective. The use of dams (F17) is analyzed only for the 
savannah, where most have been constructed. Production in irrigation 
systems also occurs without fertilizers and other modern inputs, but these 
techniques are not viable in the  long run. 

Three techniques are used to illustrate the  three primar). mechanized 
alternatives to manual cultivation-power tillers, oxen, and tractors. All 
use modern inputs, but the type of water control and the  location vary. 
Power tillers (F5) are studied only in conjunction with lowland irrigation 
in the forest zone, where they are mainly used. Yields are estimated at 4.0 
mtlha, higher than under manual cultivation largely because better 
farmers are assumed to use power tillers. Compared to similar manual 
cultivation, the  net  labor savings amount to 38 days, all for land prepara- 
tion. Oxen and tractors are analyzed only for upland rice in the savannah, 
since their use in the forest zone is negligible. Experience with oxen (F12) 
indicates that yields are 0.3 mtlha higher than under manual cultivation, 
and labor savings-both the land preparation and transport-are esti- 
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mated at only seven days. Tractors (Fi4),  along with combine harvesters, 
save two-thirds of the labor (67 days) required for manual cultivation. 
Every technique except weed control is mechanized, and deeper plowing 
facilitates that task. In addition, experience shows that yields are even 
higher than with oxen. 

Paddy Assembly 

The post-harvest activities include the assembly of paddy, milling, and 
distribution to consumers, but only about 40 percent of paddy is mar- 
keted. Most production is hand-pounded or hulled locally and c o n s ~ ~ m e d  
by the producers. For this share of output, no assembly is necessary. 

For the production that is sold, two marketing systems coexist-a gov- 
ernment network and a private channel. The state rice agency established 
some decentralized buying stations to which farmers themselves can de- 
liver their paddy, and these are now maintained by the newly created Of- 
fice de la Commercialisation des Produits Agricoles (OCPA). The govern- 
ment then assumes responsibility for delivering the paddy to mills owned 
and operated by the state. 

The private marketing system, however, furnishes the bulk of paddy 
delivered to government mills and all the marketed paddy that is pro- 
cessed in small-scale hullers. Hence, collection techniques in this analysis 
are based solely on the private channel, which operates through buying 
agents and a large private transport network. By most accounts, it is 
highly competitive and efficient (see 20, p. 44). In contrast to the govern- 
ment system that accepts paddy only at buying stations, private mer- 
chants purchase directly on the farms and assume responsibility for all as- 
pects of paddy marketing. 

The most important features differentiating the private collection tech- 
niques are distances between the farm and the merchant's entrepbt and 
between entrepcit and mill. For paddy delivered to government mills the 
distance between farms and entrepcits is estimated at 15 kilometers (km), 
and shipment from the warehouses to mills averages about loo km. De- 
spite the shorter distance between farm and warehouse, transport costs 
appear to be 50 percent greater for this stage of collection. For paddy de- 
livered to small-scale hullers, only the initial bulking distance is included 
because these small mills are widely dispersed. In both marketing tech- 
niques, losses are assumed to be 3 percent of the paddy, and average stor- 
age periods are estimated at one month. Additional details are given in 3. 

Milling 

Paddy is converted into rice by three different processes in the Ivory 
Coast-hand pounding, motorized steel cylinder hullers, and integrated 
industrial mills. Table 2.3 gives basic information about each milling tech- 



T A B L E  2.3. Kcy Chuructcristic~s of Ricr- Milling T e c h n i q i t c s  

M 1 Hand pounding, 158.00@ sometimes par- 0.69 109,000 32,910 chicken feed 
forest boiled; sometimes 

red; often stones 

M2 Hand pounding, 63,000" sometimes par- 0.65 41,000' 33,400 chicken feed 
savannah boiled; sometimes 

red; o f  en stones 

M3 Small-scale steel 650,0006 sometimes par- 0.63 47,OOW 5,000 usually none; 
hullers boiled; sometimes son~e t i~nes  for 

red; often fresh+' cooking fuel 

M4 Government in- 157,OOO8 25-354 brokens; 0.66 78,803* 13,961 l~rokens sold to breweries; 
dustrial mills white only; not flour sometimes sold for 

always fresh small animal feed; husks 
and bran are burned 

~ ~-~ . 
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nique, including potential capacity, utilization rates, milling outturns, 
and costs. 

Rice consumed by producers and sold in village markets is i~sually 
hand-pounded by women with wooden mortars and pestles. Probably 
over half the rice produced is milled in this manner. The method has a 
high labor input and is competitive with mechanical milling only because 
there are no assembly and distribution costs and lower 10sses.~ Such rice 
may sometimes be parboiled, although the practice is not common. 

Hand pounding is being replaced by small-scale milling, especially near 
towns. The mills-manufactured in the Ivory Coast since 1968-employ 
steel cylinders and screens to separate the hulled rice from husks and 
bran. The mills are powered by either electric or diesel motors (11 hp), 
but the latter appear to be preferred. These mills are usually operated on 
a custom basis, with charges calculated per unit ofoutput. Thus, there are 
no charges for bags, losses, or working capital. A few mills are, however, 
vertically integrated with assembly and distribution. 

Mills are widely dispersed in rice-growing regions, reducing the dis- 
tance over which paddy must be transported. As shown in Table 2.3, tlie 
private milling sector has an enormous capacity, in part because coffee 
hullers can be easily adapted to mill paddy. But because of high, subsid- 
ized prices paid at government mills since the price increases in 1974, as 
of 1976-77 these private mills have been relegated to milling for local 
own-consumption and to supplying local markets when government mills 
are unable to purchase paddy. As a result, capacity utilization may be less 
than 15 percent. Milling outturns are relatively low because of mixed va- 
r i e t i e s  a n d  t h e  i n a d e q u a c y  of t h e  a d j u s t m e n t  m e c h a n i s m .  B u t  t h e  q u a l i t y  

of the rice often exceeds that produced in government mills because the 
processing and marketing network associated with the private milling is 
shorter and faster, which enables fresher rice to reach consumers. 

The large industrial mills are owned and operated by the government, 
although the state system still relies primarily on the private marketing 
and transport sector to deliver paddy and distribute milled rice. Pre- 
sently, there are ten installations, the largest having an average annual 
throughput of 15,000-20,000 mt paddy.s The mills-usually manufac- 
tured by Olmia-consist of dryers, cleaners, hullers, whitening cones, 
and sorters, all arranged in integrated units and powered by electric mo- 
tors. Milled rice is packaged in 60 kilograms (kg) plastic fiber bags which 
are not reused. Losses are estimated at 3 percent, and average storage of 

' hhor  accounts for over half the cost. The other major cost is the capital charge on paddy 
stored until it is consumed, which is assumed to be for six months and at high, traditional 
interest rates. 

sThe theoretical rated capacity is 4 mtthr. In addition, there is a small rubber roller mill 
at San Pedro, with an operational capacity of 0.5 mt paddy per hour. 



paddy and rice may be as long as three months. Only fine and medium 
brokens are sold as by-products, mostly to breweries. 

Construction of these mills was begun in the mid-ig6o's, but they have 
been utilized to a significant degree only after high government subsidies 
enabled them to compete successfully with the private milling sector. 
These mills acquired an estimated three-fourths of the paddy marketed in 
1976. With the improvements installed in the ig7o's, milling outturns 
steadily rose from the low levels of the 1960's and now exceed the milling 
ratio for steel cylinder hullers. As shown in Table 2.3, however, unit costs 
remain higher. 

Rice Distribtction 

The major difference among the techniques to distribute rice is the dis- 
tance between the mill and the consuming center. No distribution is nec- 
essary for home consumption. Transportation charges are assumed to be 
negligible for consumption in villages within the producing areas, and the 
distribution consists only of handling and storage. For rice consumed in 
the major urban centers-Abidjan and B o u a k G t h e  distances depend on 
whether rice is produced in the forest or the savannah zone, as indicated 
below. (Distances in the forest zone are calculated from Daloa and in the 
savannah zone from Korhogo.) 

Estimateti average 
Producing rcagion Corlsu~ning center distance (km) 

Forest zonc Al)icljnn 400 
S;l\ann:~li zone .L\l,idjan 650 
Forest zone B o ~ ~ a k t  2.50 
Savannah zone Bouakt 300 

To both Abidjan and Bouake, the distance from the forest zone is less than 
from the savannah zone. Bouake, however, is closer to the poducing re- 
gions than is Abidjan. 

The distribution of rice from mills to wholesalers relies both on the gov- 
ernment and on private merchants and transporters. The government 
does not own distribution facilities, but arranges for rice to be  shipped 
from state mills by private carriers and delivered to private wholesalers. 
In this way, the government rations shipments from state mills to assure 
an adequate supply of rice to Abidjan, reimburses private carriers who 
actually transport the rice for it, and assumes responsibility for storing 
rice in Abidjan, usually in private warehouses that it rents. The govern- 
ment also hears the costs of storage, working capital, and losses; the latter 
are estimated at 2 percent. 

Because the government subsidizes the shipment from its own mills, 
distribution by the private sector is largely limited to the rice-from both 
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government mills and small hullers-that is consumed locally. The pri- 
vate sector techniques differ little from those supported by the govern- 
ment, although losses are assumed to be only 1 percent. 

Combination of Techniques 

These four activities-production, assembly, milling, and distribu- 
tion-are integrated in different ways to produce Ivorian rice. Traditional 
paddy production milled by the government and shipped to Abidjan is 
the most important combination, accounting for over a third of the rice 
marketed. Traditional production consumed locally accounts for a larger 
share of marketings than that shipped to Abidjan. For these local markets, 
small-scale millers and government mills are equally important. Im- 
proved production techniques are estimated to furnish less than one- 
fourth of paddy marketed, and most is probably milled by the govern- 
ment. Except for improved upland manual production and production 
from irrigated lowlands in the forest zone, however, no improved tech- 
nique coupled with government milling provides more than 1 percent of 
rice marketed.1° 

Government Policies 

Although the private returns from rice production are strongly depen- 
dent on the underlying technical coefficients summarized in the last sec- 
tion, economic policies of the government intervene to increase or de- 
crease returns from the various techniques. The purpose of this section is 
to describe the Ivorian policies that are used to promote, or discourage, 
national rice production. 

Government incentives can be classified into four policies-trade con- 
trol, domestic price support, subsidies (or taxes) on recurrent inputs, and 
investments financed from public funds. Trade control, by keeping do- 
mestic rice prices above import prices, increases returns to farmers and 
encourages production. Between 1960 and 1973, the nominal protection 
coefficient (NPC)-which is a measure of the incentive to domestic pro- 
ducers relative to imports-averaged 1.3, although at current domestic 
prices and expected long-run import prices, the NPC is only 1.13." 
Trade policy has been maintained by restricting rice imports. Although 
official import duties on rice are usually suspended, import quotas have 
been set and allocated since 1955 by the Caisse General de  Perequation 

1°For a more extensive discussion of these combinations and their relative importance in 
the rice economy, see 3, Tables L i ,  Lz, Lg, and 4. 

"The nominal protection coefficient is defined as the ratio of the c.i.f. import price, plus 
the implicit tariff on rice imports, to the c.i.f. import price. In the calculation, the long-run 
import price is 75 CFA francs per kg rice. Data come from 7, Table 1. lo,  and the concept is 
explained in greater detail in 15. 
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des Prix des Produits et Marchandises de Grande Consommation (Caisse 
de  Perequation) and a cartel of the major private import-export firms. The 
premium generated by the import quota is now largely received by the 
government (see 7). 

Since 1975, domestic price support for rice output has been much more 
important than trade control. By heavily subsidizing both milling and dis- 
tribution costs, the government has been able to raise producer prices for 
the paddy it purchases without equivalent increases in consumer prices. 
Producer prices are officially established for the farm level, but they are 
usually supported at the government mills and sometimes at government 
buying stations. In 1974, the following official buying prices were estab- 
lished (in CFA francs per kg paddy): farm level, 65; government buying 
station, 70; and government mill, 75. The price actually received by the 
farmers, however, depends on their location. For those who are isolated, 
actual prices received will be less than the official farm level price. Data 
presented in 3 suggest that at distances of only 35 km between the farm 
and government buying station (or merchant's entrepGt), the farm price 
for paddy may be as low as 60 CFA francslkg. Actual farm prices also de- 
pend on the ability ofthe government to purchase all the paddy delivered 
to state mills. Owing initially to inadequate storage and milling capacity 
and subsequently to the failure of the government to provide funds, state 
mills have been unable to purchase all paddy offered for sale, allowing a 
parallel market in paddy to operate.12 Because the private channel for as- 
sembly, milling, and marketing does not benefit from government sub- 
sidies on milling and distribution, unofficial paddy prices are determined 
by the consumer price. Since 1975, this price has been effectively main- 
tained by trade policy at the official level of loo CFA francs per kg rice.13 
Hence, paddy prices in the parallel private market are no more than 50- 
55 CFA francs per kg, delivered to small rural markets in 1976-77 (9). 

By subsidizing state milling and the distribution of rice through govern- 
ment channels, the government has artificially compressed the usual mar- 
gin between the purchase price of paddj. and the selling price of rice, 
creating a deficit as shown below (in CFA francs per kg rice): 

Official cost of paddy 114 
Estimated cost of rice, delivered Abidjan 136-38 
Official selling price of rice to wholesalers 87 

Approximate deficit 49-51 

The estimated cost of paddy is based on a purchase price ofpaddy at state 

12According to the Swiete pour le Developpement de la Riziculture (SODERIZ!, gov- 
~ r n m e n t  mills may have refused to pt~rchase zs much as 80,000 mt paddy in 1976 ( 1 0 ) .  Gov- 
ernment mills did purchase nearly 150,ooo rnt paddy in 1975-76 (6, p.  10). 

13There was a brief period during April-October 1977 when the market price exceeded 
the oficial price ( 1 1 ) .  



Rice Productiott in the Iuory Coast 75 

mills of 75 CFA francs and a milling outturn of 0.66. The estimated cost of 
rice is based on state milling costs of 14.5 CFA francslkg rice and shipping 
costs of 7.4 and 9.4 from the forest and savannah zones, respectively [see 
31.) In order to cover this deficit, the government treasury is obligated to 
pay to mills operated by state agencies a subsidy of 52 CFA francs per kg 
rice produced. In addition, it reimburses transport and other charges on 
rice shipped from these mills to Abidjan and Bouake. This price policy 
was originally financed from taxes on rice imports, but more recently 
funds have come from taxes on exports of coffee and cocoa through the 
Caisse de  Stabilisation e t  d e  Soutien des Prix des Produits Agricoles 
(CSSPPA). By 1976, most of the subsidies had not, in fact, been paid, and 
the state mills-already deeply in debt to the Banque Nationale du 
Developpement Agricole (BNDA)-were unable to continue to finance 
their deficit buying operations. - - 

The third type of government policy consists of subsidies on recurrent 
farm inputs. Since the early i g ~ o ' s ,  the government has greatly increased 
its supply of modern inputs and services to farmers. Inputs like selected 
seeds, fertilizers, and insecticides-along with extension services and the 
maintenance of water delivery systems-are delivered as a package. 
Mechanization, except for animal traction, is delivered as a service. For 
oxen and implements, the government subsidizes the investment. In re- 
turn, the farmer is assessed a fixed fee for the input package or service, 
which varies according to whether production is upland or irrigated. 
These fees, denominated in both paddy and CFA francs (at 65 per kg), are 
shown below: 

Kg paddy 
per ha 

Modem inputs for upland rice 350 
Modern inputs for irrigated rice 650 
Power tiller-irrigated rice 262 
Tractor and combine harvester: 

Upland rice 550 
Irrigated rice 785 
Pump irrigation 240 

C F A  francs 
per ha 

22,750 
42,250 
17,000 

These fees cover only a portion of total costs, and every type of improved 
paddy production is subsidized to some extent through government pro- 
grams to aid farmers.14 

I4Beginning in 1977, the government adopted a program to distribute fertilizers for 
irrigated rice to farmers free of charge. At prices used in the analysis, this new program 
raises the subsidy rate to almost 60 percent of the value of the modern inputs. In addition to 
these farm-level subsidies, there is also a government subsidy on compound fertilizer paid at 
the factory. For 10-18-18, the fertilizer used on rice, this subsidy amounts to roughly zo 
percent of production costs. Average subsidy levels on all fertilizers are about 25 percent 
higher than on rice fertilizer. For bananas, pineapples, sugar, and cotton, factory-level 
subsidies on fertilizer are above the average. 



T A B L E  2.4. Farm-krel Strhsid~es on Inprl ts ,  1975-76 
(CFA fr.mo nnlebs ~ ~ t h r m , ~ * e  tndicatedl 

Se t  fann 1c.vel ctrbsldy Totdl n,st - - ~ ~- - Subsidy rate 
Production of input p.~ckage (per m t  (per mt (percent o/ to to l  
technirlue" (per hoib iJJcr 1 1 1 1 )  j~addy) r ic~) '  murkrt cost, 

Modem inputs (F2)',* 
Modem inputs 

( F 1 1 ,  F 1 2 ,  F14)'.d 
Modem inputs 

(F3, F 5 ,  F9)'.' 
hlodem inputs 

( F 1 5 ,  F 1 7 ,  F19)'.' 
Power tillers (F5)' 
Animal traction (F12) 
Tractors and 

harvesters ( F 1 4 ) e  
Tractors and 

harvesters ( F 1 9 ) e  

SOVRCE:. 3. 
"For enplanat~on of F numhers see Table 2.1. 
'Includes indirect taxes and suhsidiec incurred on the manufacture w ~ d  distrihution of these inputs. 
'Inclndes a charge fc~r ucrrking capitid o \e r  nine months, plrlr a 5-10 percent increase to account for exonera- 

tlon Srorn repayment in ca,c rif crop Ibilurrs rxrept where pump or dam irrigtrt~on provides firll security. Mr-- 
chanical senices ;md pump irriy.itx~n charges car? An a\.erage wurking capitill charge over three months, except 
lor power tillers. whrre the charge is over six months. 

d Inc l~ ld r s  seeds, fertilizer. and extension. 
1ncludc.s seeds. fertilizer. insecticlde.;, extension, and maintenance of the imiyation canals. 

'Conversion Srorn paddy to rice b;l<ed on a 0.66 milling outturn. 

In Table 2.4, these input subsidies are presented in terms of various 
packages delivered by the government. Subsidies are calculated both per 
ha and per mt of output, and the subsidy rate is also given. Several con- 
clusions can be drawn from this table. First, there is no significant differ- 
ence in subsidy rates for modern inputs between the forest and savannah, 
but the level of subsidies per mt of output for upland rice is higher in the 
savannah. Second, both the level and rate of subsidies on modern inputs 
for upland rice are higher than for irrigated rice, reflecting the similarity 
of input packages for the two types of water control but lower yields on 
upland rice. With respect to tractor services, irrigated rice receives both 
higher levels and higher rates of subsidies than does upland rice. Finally, 
absolute subsidies per mt of paddy are much higher for large-scale than 
for small-scale mechanization. 

The fourth type of government policy to provide incentives for paddy 
production is publicly financed land development, usually made available 
to rice farmers free ofcharge. Through this investment policy the govern- 
ment has promoted irrigated production to a level where it accounts for 
about l o  percent of national production. This program has been ex- 
tremely costly, and subsidy rates on investment costs have been much 
higher than those on recurrent inputs and services, as shown in Table 2.5. 
In all cases, subsidy rates exceed 50 percent. The most heavily subsidized 



T A B L E  2 .5 .  Furitl-Lecd Sr~bsidics on Land Dccclol)n~c~nt 
(CFA franc*. ~ l n l e s s  o t h c t w ~ * ~ ~  indicated) 

-- - ~ ~ ~ ~ ~~ ~ -- . ~ 

Total market <.c,rt S111r\ldy E1c.r crop Sulnidy rate 
Itrihal cost p r r  cmp" .. [ I I I , ~ I ' ~ , I L ~  ~ , f t o t < ! /  

Lcmd i~rvcctmrnt (111.r ho) (jwr Itu) (11rr ha)  ( ~ ~ c , r  tlzf ~ , u [ k l ~  rnorkct c o s t )  
~ ~ -~ ~ . ~ ~~~ ~ ~~~ 

Lowland irrigation, forest 365,000 35,800 22,645 6,470 63%' 
Lowland irrigation, forest, 

suitable for power tillers 420,000 43.839 22,645 5,661 52 
Lowland irrigation, savannah 365,000 42,309 26,762 7,646 63 
Pump installation and 

irrigation network 1,243,000 79,627 79,627 28,955 100  
Dams and irrigation network 1,703,000 85,633 77,313 19,328 90 
Winch clearing, upland, savannah 12,744 3.785 2,804 1,558 74 
Mechanized clearing, 

upland, savannah 130,000 28,398 23,398 11,699 82 4 
~~ ~- . ~~ -~ ~ -- ~~~~~ ~ - ~ ~ ~~ ~~~~ ~ -~ 

SOL H(:E:  3. \. 
" l n c l ~ ~ d r \  ~ndirect  taxcs . u ~ d  \~zlnidie* ~ncrrrrcd on the  ~ n l ~ u t s  used In thrrr land devvl~,prnt~nts. 
' S t ~ h s i d ~ e s  cc,n\erted to ~ n t  hv u*ing the yivlds in Tdbk 2.2. 



land developments are the largest and most capital-intensive production 
systems, both irrigated and upland. Absolute subsidies per mt paddy as 
well as subsidy rates are highest for systems with fill1 water control. 

In addition to these four instruments directed specifically at rice, sev- 
eral other policies affect private incentives to produce rice. These policies 
consist primarily of tariffs on imported inputs, domestic value-added 
taxes, and special credit programs. Agricultural equipment and modern 
inputs receive favored taxation treatment, with very low or zero tariffs 
and the lowest tax rate on value added. On the other hand, indirect in- 
puts, such as fuel and transportation, are relatk~ely heavily taxed. These 
indirect taxes reduce direct government subsidies at the farm level by 
10-15 percent for improved production. 

Low interest credit is provided through the BNDA for farmer working 
capital and investments and for the purchase of paddy and the distribu- 
tion of rice by government agencies. Access is largely restricted to ap- 
proximately 15-20 percent of Ivorian farmers who also receive modern 
inputs from state agricultural agencies.15 The majority of farmers finance 
their investments at traditional interest rates, which are considerably 
higher than those offered by the BNDA. 

The impact of the trade policy and direct subsidies on inputs and in- 
vestments, as well as the effect of indirect taxes on inputs, is measured by 
the effective protection coefficient (EPC).16 For paddy by im- 
proved techniques, milled by the government, and shipped to Abidjan for 
consumption, the EPC ranges from 1.17 to 1.29 (3, Table M 4 )  Since the 
NPC is equal to only 1.13 under the same assumptions, these results 
show the importance of direct government subsidies on recurrent inputs 
and on in\.estments to the rice sector.17 These direct subsidies offset 
other indirect taxes and augment the incentive provided by trade protec- 
tion. Moreover, domestic price support policies provide even stronger 
additional incentives. 

Methodology and Major Assumptions 

The methodology is designed to measure the economic efficiency and 
comparative advantage of rice production. Production expenses are di- 
vided into categories-the taxes and subsidies stemming from govern- 

151n 1975-76. the BNDA extended hungry-season loans to nearly 90,ooo farmers, with 
an average value per loan of about 15.000 CF.4 francs. State agencies also used BNDA funds 
to provide financing for about 90,000 farmers, each receiving on average about 40,000 CF.4 
francs. There is considerable overlap between these two groups of farmers. See 8. 

16The EPC is the ratio of value added in market prices to value added in world prices. 
See Page and Stryker (15) .  

17The subsidies included in the calculation of the EPC include those on the tradables 
used in paddy production and rice distribution. The net subsidy paid to government mills is 
considered to be part of the domestic price support policy. 
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ment policies, and the real resource costs-which allow results to be cal- 
culated in both social and private prices (15).18 This measure of social effi- 
ciency, labeled net social profitability (NSP), equals the difference be- 
tween the import value of a kg of rice and the cost of producing it domesti- 
cally. Resource costs are divided into imported inputs valued at c.i.f. 
prices and primary factors-labor, capital, and land-valued at social op- 
portunity costs. Because the NSP equals the difference between value ad- 
ded in world prices and opportunity casts to the economy of obtaining this 
value added, a negative NSP implies a lack of comparative advantage, or a 
loss of economic efficiency. If efficient economic growth is an objective, 
activities with a larger NSP should be preferred. Since the magnitude of 
the NSP depends on the unit used, comparisons with activities other than 
rice production require a measure that is free of units. One such measure 
is the resource cost ratio (RCR), which equals the social opportunity cost 
of domestic primary factors divided by value added in world prices. 

The impact of government policies can be assessed by estimating net 
private profitability (NPP) and comparing it with the NSP. In this method- 
ology, private profitability is defined as the difference between the mar- 
ket value of output and the private cost of all inputs-including capital, 
where private prices include taxes and subsidies. 

This method of analysis requires the critical assumption of fixed input- 
output coefficients, implying constant costs for each alternative. As a re- - 

sult, average and marginal costs are equal for each technique. Results are 
interpreted in a partial equilibrium framework. The measures of effi- 
ciency refer to marginal changes, and results may differ ifchanges in out- 
put are sufficiently large to alter the aggregate demand for domestic fac- 
tors. In carrying out the calculations, technical coefficients have been 
used that are in accordance with normal, long-run conditions (see 3). 

In addition to technical production coeficients, prices are needed to 
estimate social and private profitabilities. The remainder of this section 
discusses shadow prices for labor, capital, and land, the world price of 
rice, and private rice prices. 

Shadow Prices of Domestic Factors 

Estimates of shadow prices--or social opportunity costs-depend on 
two conditions (19). First, if there is no alternative use for the factor 
brought into rice production-that is, if it is not fully employed-its 
shadow price can be assumed equal to zero. This condition applies for 

ls Social prices exclude all taxes and subsidies and use shadow prices to value domestic 
factors. Private prices include the effect of all taxes, subsidies, and other imperfections or 
distortions in the market. A third category, market prices, includes the effects of indirrct 
taxes or subsidies, but excludes the taxes or subsidies paid directly to the farmer, merchant, 
or miller. 



land in the Ivory Coast. Second, if the factor markets function well and 
distortions caused by government intervention are minor, market prices 
offer good approximations to shadow prices. Shadow wage and interest 
rates in the Ivory Coast rely partly on this assumption. 

Shadow wage rates for unskilled agricultural labor are based largely on 
market wage information for irrigated rice production in the forest zone 
(19). They are assumed to differ by ecological zone and by sex, as shown 
below (in CFA francs per day) (3): 

Forest zone Savannah zone 

Men 450 350 
Women 350 275 

In addition to actual cash wage payments, they include adjustments for 
meals, search costs, and supervision. Although wages vary by sex and 
region, there is virtually no evidence of seasonality.lg These wages are 
consistent with returns to traditional food crop production for on-farm 
consumption, which establish a minimum value for wage rates in a land- 
abundant, agricultural economy. Wages for skilled labor vary according to 
skill level, and specific rates have not been estimated. However, it is 
assumed that for skilled labor, shadow wages also equal market wages. 

In order to estimate comparative advantage for the future, it is impor- 
tant to evaluate whether these wages are likely to remain constant in 
years to come. The past growth of rural agricultural wages is difficult to 
evaluate, owing both to the lack of a reliable time series for wages and to 
an appropriate income deflator. However, daily agricultural wages appear 
to have increased faster than the consumer price index (13, 12, 11, 5,  6): 

African consumer Growth of 
price index, Daily agricultural wage real GNP -- 

Year Abidjan CFA francs Index per capita 

1960 100 100 100 100 
1963 110 125-135 130 122 
1976-77 236 300-350 325 172 

(The value of the agricultural wage in CFA francs is only the cash portion 
of the wage. In the last row, the consumer price index in Abidjan and the 
growth of GNP are for 1976. Also in the last row, the values for the agri- 
cultural wage refer mainly to 1977 and apply primarily to the Center West 
region in the forest zone.) The real growth in wages between 1963 and 

13The only evidence of seasonality comes from data collected by SODERIZ in its "Ter- 
rors-Test" near Touba (the western edge of the Ivory Coast, along the southern fringe of the 
savannah near Guinea) (lo). Wages for weeding may be 30 percent less for the second crop, 
and wages for hanesting may in some cases be less. Reports from f m e r s  in forest areas 
indicate no seasonality, probably because coffee and cocoa hanzests coincide with the culti- 
vation of the second crop of rice. 
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1976 amounts to slightly less than half of the growth in real GNP per ca- 
pita in the same period. If the past growth of the Ivorian economy contin- 
ues in the future, it is probable that real wages will increase at an average 
rate exceeding 1 percent per year. 

Shadow interest rates are more difficult to estimate because the capital 
markets are highly segmented into public funds, commercial bank loans, 
and traditional credit. In addition, selling and buying prices for traditional 
credit are widely divergent. This segmentation represents market imper- 
fections-rationing of funds by foreign aid donors, limited absorptive 
capacity, externalities that reduce the cost of lending to farmers in public 
projects and to borrowers in the commercial sector, and the lack ofinforma- 
tion and high transaction costs in the traditional sector (19). Because these 
imperfections are likely to persist in the future, it is preferable to estimate 
the social value of capital in each segmented market, rather than to esti- 
mate an average interest rate for the economy, weighted by the share of 
capital from the different sources. It is assumed that the market interest 
rates that currently prevail in each market represent the shadow interest 
rates when adjusted for expectations of inflation. In the traditional market, 
lower rates are assumed for self-financed, long-term investments by tradi- 
tional farmers than for short-term borrowing from moneylenders. The 
difference reflects the high transaction costs in the traditional market, 
which are not relevant when capital is self-financed. This segmentation 
tends to increase the social price of capital in traditional rice production 
relative to improved production where cheaper government financing is 
available. These interest rates are the same for both forest and savannah 
zones and are summarized below in real annual percentage rates (3): 

Government f~unds (loans to SODERIZ) 5 
Agricliltl~ral development bank fund5 

(ANDA loans to fanners) 8 
Investments by farnmers using own funds (savings) 15 
Short-term financing by tarmers using 

l~orrowecl hinds (traditional credit) 25 

Although unused land remains available in the Ivory Coast, a private 
market does exist--especially near urban areas and for developed agricul- 
tural land. As data from the Center West in the forest zone show, both 
land prices and rents can be significant (16): 

Private land cost 
Type of land and transaction (000 CFA frrincsihcl) 

Sale of forest upland 15-25 
Sale of forest iinpl.oved lowlantls 120-280 
Rental of fbrest upland fields t o r  food crops 5 
Rental of improved lowlands 25-30 



These costs have been used to estimate the following private land rents in 
rice production (in CFA francslha) (3): 

Upland, modem inputs, forest 5,000 
Improved lowlands, manual 11,845 
Improved lowlands, power tillers 28,806 
Darn irrigation 16,680 

For irrigated land, the share of the investment contributed by the owner 
is excluded from the rent, since it is a capital charge. 

Despite these positive private prices, the shadow price of land has been 
assumed to be zero because these rents probably reflect site value-the 
favorable location of the field relative to roads, villages, and markets- 
rather than scarcity of resources (19) .  Even including fallow land, proba- 
bly no more than two-thirds of total arable was in farm production in 1975 
(7,  p. 5). The rate at which upland forest areas are being brought into pro- 
duction has been increasing, and projections indicate that all land may be 
in a production cycle by 1990 (7,  note 63). Although undeveloped irriga- 
ble land is abundant, as much as 60,000 ha (7 ,  p. 7), land for upland rice 
production may become scarce in the future. At such time, a positive 
shadow price would be warranted. 

World Price of Rice 

The world price of rice used in this analysis is assumed to be $300 per 
mt, c.i.E Abidjan, or 75 CFA francs per kg rice. The figure is based on the 
following factors: an estimated long-run price of $35o/mt for Thai 5 per- 
cent brokens, f.0.b. Bangkok in 1975 dollars (2); Ivorian import of 25-35 
percent brokens, priced about 30 percent below the Thai 5 percent brok- 
e n ~ ; ~ ~  and an estimated transport cost of about $50/mt.~l  In order to com- 
pare imported with domestically produced rice, internal prices have been 
calculated from the $300 base figure. To obtain internal prices, costs are 
added to the c.i.f. Abidjan price to reflect the tradable inputs used to nn- 
load and transport imports to consumption centers (or to consumers for 
on-farm consumption). These world price equivalents are summarized 
below in CFA francslkg rice (3): 

20During the period 1955-74. the Thai export price for 25-35 percent broken rice aver- 
aged 32 percent less than for 5 percent brokens. This discount varied from 16-26 percent in 
the years after 1974. These calculations are based largely on rice prices released by the Rice 
Committee Board of Trade in Thailand, and published by the USDA (21). 

21This transport cvst may be too high. Durlng 1960-73, the c.i.f. price, Abidjan, aver- 
aged only $zdmt  higher than the f.0.b. price. Bangkok. See 6.  Table A.8, and 21. On the 
other hand. it may be that preferential trading arrangerrlents with Italy, which was the larg- 
est foreign supplier of rice to the Ivory Coast (17 percent ofimports during 1965-76), caused 
actual import prices to be lower than estimated from Thai exports (6 and 17, p. 155). Since 
only 4 percent of rice imports came from Thailand in 1965-76, Thai exports affected Ivorian 
import prices only indirectly (see 6,  Table A.8). 
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Consumption center Price Consumption center Price 

Abidjan, c.i.f. 75.0 Korhogo (savannah) 78.3 
Abidjan, unloaded 75.1 Forest fanns 79.8 
Bouake 77.7 Savannah farms 80.3 
Daloa (forest) 77.8 

In order to simplify the analysis, four basing points for consumption have 
been chosen. The major consumption center is the port city of Abidjan. 
Consumption in the producing region of the forest is assumed to be 
centered around Daloa (400 km from Abidjan) and that in the savannah is 
assumed to be centered around Korhogo (650 km from Abidjan). The se- 
condary consumption center is Bouake, lying roughly midway behveen 
Daloa and Korhogo and 375 km from Abidjan. 

Pricate Rice Prices 

Net private profitability depends on the private prices ofboth inputs and 
outputs. Since input prices are discussed above, this subsection focuses on 
rice prices in the domestic market. Several factors determine the choice of 
private rice prices selected for use in this analysis. First, private margins 
are assumed to reflect real operating costs because the private commerical 
sector can be considered competitive, in view of the extensive transport 
network, the considerably underutilized capacity in small hullers, and the 
large number of marketing agents. Second, the government usually de- 
fends the wholesale rice prices effectively, through its use of trade control 
and the rationing and subsidization of domestic rice milled by state 

T A B L E  2.6. Pri1:ate Prices. 1976 
(CFA I'ranc\'kgi 

Far from (;lohe to 
On-fann, Sn~all-scdle go\ernrn?nt go\ernrnrrrt 

h.tnrl pounclzny hujllrr* mill* m~l l*  

Farm price (paddy)o 52 50 60 65 
Mill purchase price (paddy) 52O 59 75 75 
Mill selling price (rice) 103 99 87' 87' 
Equivalent wholesale 

buving price (rice)d 103b 100t104' 87l 87l 
---- ---- 

so t  ~ I C E S :  Ava~l'ihlr prlce data arc, taken Srom 6 or Charles P. Humphrey\, firld ol~srn.ationr (Abirljan, Bouake, 
C a w o a ,  and I l a n  1476-77). Margins uwd 11, rstirnnte prices not ohscn~ecl are Irarvd o n  3. 

T h e  lo\\. pncr rrfrrh to isolatrd lannrrs (50 or rnorr krn li-o~n governnirnt rn~lls). Thr  h ig l~ r r  pricr rrlrrs to 
farmvts closr enntlgl, trr r rrr lvr  tlre ollkial government uric?. B u y e r  paying the highrr price are assumed to srll 
tu thr  go \ rmmrn t  niills. Prices in thii range 11avr I I ~ P I I  r ~ p o t t r d  in 9. For rxarnplr. during 1976, the, a\,enige 
paddy pricr in snlall rnarkrts 53 CFA francsiky, 

'Tlic collrct and distrilrntinn artit lties arr nonrxistrnt Sc,r hand pnrindiny. 
'Gi~bemlnrnt mil l~ng curts are subsidizvd. 
d T h ~ r  is th r  price ,it which dr~mrst i r  ricr is at the eq~rivalmt stage ol marketing a* importrd rive pur~l lased by 

\rholes;~lers. 
'The pure 01.101 implies a rctail price ol'local rlre of alront 110 CFA francsiky, wlliuh was a r t c ~ a l l ~ o l ~ s c n r d  

in the rnarkrts. A price nf I(H3 is used lor r~lstnm-hulled ricr for produeerr' home consurnptinn. \\4iirh is a pricr 
cc,n,~rtcztt ~vl th letall selltng priws .  

'The distrihr~tion cost (mainly transport to Ahidjm) is h l lg  sul,sid~zed hy thr C a i s e  Gt.ner;lle de 
Perrr~uation dvr Prir de, Produits et Narchand~srr  d r  Grande Const,m~nation. 



agencies. Third, the  inability of the government to purchase all paddy 
offered for sale, except perhaps in 1975-76, has permitted merchants in 
the  private market to collect and sell paddy to private hullers. The price of 
paddy milled by the private sector will depend, of course, on the retail 
price of rice, whereas the government price of paddy will reflect its 
domestic price policy. These private prices are summarized in Table 2.6. 

Private and Social Costs 

In this section, results-in both private and social prices-are com- 
pared for several techniques of producing and processing rice in different 
regions. Private costs and profitabilities are discussed first, with particular 
focus on farm-level production. That subsection is followed by an exami- 
nation of social costs and profits. The final part compares the two sets of 
results. 

Results in Pricate Prices 

Farm costs. At the farm level, paddy production is uniformly cheaper in 
the savannah, as shown in Table 2.7. For similar production techniques, 
private costs are 4-9 CFA francslkg paddy cheaper in the savannah, or io- 
20 percent of total costs. The largest divergence, between improved 
lowlands in the forest (F3) and upland ox cultivation in the savannah (F12), 
amounts to 16 CFA francs. These differences occur despite higher yields in 
the forest zone because the significantly lower wages assumed for the 
northern area make total costs per kg paddy less than in the forest zone. 
Labor-saving techniques used on irrigated paddy production in the forest 
zone do not lower private costs sufficiently to make it competitive with 
production in the  savannah. 

In all cases, the  private cost of producing paddy with upland techniques 
is uniformly cheaper than with irrigation. The divergence is greatest in 
the forest, where upland yields are highest; it costs farmers almost 9 CFA 
francs more to grow a kg of paddy on improved lowlands (F3), compared 
with upland cultivation (F2). Irrigation is, of course, more attractive in 
the drier savannah. Dam irrigation (F17), which allows d o u b l e - c r ~ ~ ~ i n g ~ ~  
and high yields, is only slightly more expensive than manual, upland 
alternatives. 

The use of modern inputs-mainly seeds and fertilizers-also lowers 
production costs slightly, depending on the  concomitant increase in 
yields. Because of favorable climatic conditions, yields increase the most 

22The average number of crops per year is about 1.85 on cultivated land. When accol~nt is 
taken of the 20 percent of land idled for various reasons-like lack of water-the number of 
crops per year is about 1.5 for all land in projects having dam irrigation. 
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T A B L E  2.7.  Farm Production Costs 
( C F  fruncs, unless otherwise ~ndlcated) 

Private cmt\ Social costs 
Producticm 
technique" Per kg paddy Per kg neeb Rank Per kg paddy Per kg riceo Rank 

F 1 47.3 71.7 
F2 41.7 63.2 
F3 50.4 76.4 
F5 49.1 74.4 
F9 45.5 68.9 
F10 38.5 58.3 
F11 37.8 57.3 
F12 34.2 51.8 
F14 35.0 53.0 
F17 39.7 60.2 

"For explanation of F numl,er*. aee Table 2.1. 
'Paddy is converted to rice at the rate of 0.66. 

in the forest. As a result, private costs fall by almost 6 CFA francslkg 
paddy, or over l o  percent. In the savannah, where the inputs raise yields 
less, cost reductions are negligible. 

Production techniques that employ labor-saving mechanization are 
much more attractive in the savannah, despite the lower wages that pre- 
vail in that region. The least costly techniques in the savannah use oxen 
(F12) and tractors (F14), although cost savings are only about l o  percent. 
The use of power tillers in the forest zone lowers costs only slightly and 
contributes little to make lowland production, which is labor-intensive, 
more competitive with upland production. 

Post-harvest costs .  The private costs of the relevant post-harvest tech- 
niques are given in Table 2.8. Since these private costs include govern- 
ment subsidies, they mask the relatively high market cost of government 
milling and of distribution to Abidjan. Compared to small mills, a large 
proportion of these high costs is caused by the use of disposable plastic 
rice bags, higher losses, and longer storage periods. By substantially 
eliminating seasonal price fluctuations, government price policy has made 
paddy storage unattractive to private millers and merchants. Storage 
must now be carried out by state agencies. In addition, the official selling 
price for rice is 27 CFA francs less than the official purchase price of 
paddy in rice equivalent. However, mills are subsidized by the govern- 
ment at a rate that more than offsets the elevated operating costs and 
losses caused by the official price structure. As a result, private costs are 
negative for government mills. 

Distribution costs are basically a function of distance, but there are 
other differences. Costs in market prices for the private sector are lower 
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T A B L E  2.8. Post-Harr:est Costs 
(CFA francs per kg ricr) 

Xlarketing or milling t e c h n ~ q u r  
Market Pr~vate Social 
c11sts cost* costs 

Assembly to small hullers 
Assembly to government mills 
Milling by hand pounding, forest 
Milling by hand pounding, savannah 
Milling by small-scale steel cylinder hullers 
Milling by government industrial mills 
Village distribution, in forest and savannah 
Government shipment to Bouake, from forest 
Government shipment to Bouake, from savannah 
Government shipment to Abidjan, from forest 
Government shipment to Ahidjan, from savannah 

SOTE:  Llarket costs include indirect t a w s  and sub\idies incurred nn thr distribution and rnanulicture nf 
inputs used in the techniques. Private co\ts ~nclrlde market costs pltls gnvrmrnt.nt transfrrs made directly to the 
merchant nr n~i l ler .  Social eosts exclude ail taxes and subsidipc, and value all resources in opportunity costs. 

than those in the distribution of rice from publicly owned mills primarily 
because losses are assumed to be only half as great. However, since the 
official price of rice ex-mill is the same as the official wholesale buying 
price, costs of government distribution are fully reimbursed by the Caisse 
de Perequation. This policy reduces to zero the total private cost of rice 
distributed through government channels. To some extent, private mer- 
chants overcome the disadvantage caused by subsidies to government 
mills by producing a higher-quality rice, which can be sold at a premium 
above the rice milled by the government. 

Private profitability. Table 2.9 gives profitability results for nine farm 
production techniques, combined with alternative milling techniques and 
marketing destinations. In all cases, net private profitability is positive, 
although it is very low for improved forest production that is privately 
hulled for village consumption. The most profitable methods for produc- 
ing rice rely on oxen and tractors-as well as government milling- 
whereas the least profitable technique involves traditional upland produc- 
tion in the forest milled by small hullers. 

Private costs are also less for rice from the savannah than from the 
forest. The differences between the two regions tend to be largest for rice 
from traditional production, amounting to about 15 CFA francs per kg of 
rice. For rice from improved upland production, however, the difference 
falls to only 6 CFA francs, indicating that government subsidies for mod- 
ern inputs decrease the private cost advantage of the savannah zone rela- 
tive to the forest. 

Private profitability for rice processed in government mills is clearly 
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T A B L E  2.9. Indicators of Pricate and Social Profitability 
for Icorian Rice Production 
(CFA fr.~ncsikg nl~lled nce) 

Product~on techn~que" 

Hand pounded, farm 
consumption: 

F 1 
F10 

Small hullers, village 
consumption: 

F 1 
F10 

Government mills, 
Bouake: 

F 1 
F10 

Government mills, 
Abidjan: 

F 1 
F10 
F2 
F11 
F3 
F17 
F5 
F12 
F 14 

Pnvate 
cost NPP NSP 

Effect~ve 
protection 
coefficient 

Resource 
cost 
ratio 

SOTE:  For an explanation of the concepts used, see Append~x A. 
"For explanat~on of F numbers, see Table 2.1 
'Brcauae the sa\lny, of dnmest~c resources that occur when ~rnported rice Ir no longer distr~huted are dr- 

ducted Iron, the cost, I" thlr table. these figures arc not rxnlply the sum ofcosts in Tables 2.7 and 2.8. 

highest, often more than double the profitability in the small-scale 
sector. This result occurs because of the high government support price 
for paddy maintained by direct subsidies to government milling and 
distribution. As a consequence of these subsidies, the private cost of rice 
processed in state-operated mills is as much as 40 CFA francskg lower 
than that incurred in the sector using small-scale hullers. The difference 
in private profitabilities is less than the difference in costs because the 
small-scale sector is able to sell its rice at a premium above government 
rice. As a result of these subsidies, the profitability of government 
milling and shipment to Abidjan is about 20 CFA francslkg rice higher 
than hand pounding for home consumption and about 30 CFA francs 
higher than milling by small hullers for village consumption. Govern- 
ment transfers are high enough to offset the lower quality of government 
rice, the higher assembly and milling costs, and the higher cost of 
shipment to Abidjan. 



Results in Social Prices 

F a n  costs. The social costs of farm paddy production are about 40-80 
CFA francs per kg of paddy, but most techniques have social costs in the 
range of 45-55 CFA francs (see Table 2.7). The cheapest paddy is pro- 
duced traditionally in the savannah, whereas the most expensive relies on 
irrigation, modern inputs, and mechanization in the forest. The gap is al- 
most 45 CFA francs, or more than a loo percent cost increase. 

In general, for the same type of production, costs are lower in the 
savannah than in the forest, although the differences between the two 
regions are less in social than in private costs. For traditional upland, costs 
in the forest are over 20 percent higher than in the savannah. The introduc- 
tion of new techniques by the government also tends to diminish the cost 
advantage of the savannah. Within the same ecological zone, traditional 
techniques have lower social costs than those that use selected seeds, 
fertilizers, insecticides, and extension. The only exception is upland forest 
production using modern inputs, which has slightly lower social costs than 
traditional production. In this case, costs per mt fall because modern inputs 
appear to increase yields sufficiently to offset the additional costs per ha. 

All upland techniques have lower social costs than the irrigated tech- 
niques, regardless of climate, inputs, or mechanization. The d i f f e r e n c e  
when inputs other than irrigation are similar-often exceeds l o  CFA 
francslkg paddy, or 20 percent of production costs. Even in the more arid 
savannah, the higher yields with water control are insufficient to offset the 
high costs of investment and operation for irrigation. 

The use of modern inputs appears to reduce social costs only in the 
forest zone, and there the gain is only 2 CFA francslkg paddy. In the sa- 
vannah, modern inputs actually increase social costs per kg paddy, be- 
cause the increase in yields is not sufficient to compensate for the high 
input costs per  ha. The government input package is too expensive, given 
possibilities for upland production in the savannah. The use of irrigation 
in the savannah, which does raise yields, increases social costs more. 

Results for labor-saving techniques vary. The use of power tillers on 
improved forest lowlands lowers social costs by over 5 CFA francs.23 The 
use ofoxen on savannah uplands with modern inputs also lowers social costs 
by over 4 CFA francs.24 This method offarm production is the least costly of 
all techniques except traditional savannah production. In both cases, the 
gain is due both to the increase in yields and to savings of high wage labor. 

23Without the increase in yields (0.5 mt paddylha) assumed to accompany the use of 
tillers, this technique would raise social costs by 0.5 CFA francslmt paddy, even though 
labor costs are lower. 

"Without the increase in yields (0.3 mt paddylha), the use of oxen would raise social 
costs by 2.7 CFA francslmt paddy despite lower labor costs. 
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Unlike small-scale mechanization, the use of tractors increases social 
costs. Large-scale mechanization on savannah uplands, despite higher 
yields than the manual technique, remains the most costly of all upland 
techniques. Tractor cultivation on forest lowlands irrigated by pumps 
(Fg-the Yabra experiment) has resulted in lower yields and is extremely 
costly-nearly double the cost of oxen cultivation. Even if yields could be 
raised to the levels in manual production, the mechanized technique at 
Yabra remains 30-50 percent more costly than manual irrigated produc- 
tion. Therefore, coupled either with expensive irrigation systems or with 
costly mechanical land clearing, the use of tractors and harvesters has 
been ineffective in lowering social costs. The use of large-scale mechan- 
ization has merely substituted more costly capital and imported inputs for 
labor, and hence social profitability has fallen. 

Post-haroest costs. The social costs of assembly, milling, and marketing 
are given in Table 2.8. The most striking aspect of these costs is the varia- 
tion in the social costs of milling-ranging from 4 CFA francslkg rice to 
over 30 for hand pounding. But because milling costs vary in part because 
of differences in the related techniques of paddy assembly and rice distri- 
bution, comparisons are best made using the sum of post-harvest costs. 
These are given below for the forest zone (in CFA francslkg rice). 

Hand pounding, farms 30.1 Government mills, Bouake 32.9 
Small-scale hullers, villages 18.4 Government mills, Abidjan 34.2 

Despite savings in assembly and distribution, hand pounding is ex- 
tremely costly in social, as well as private, prices. The high costs exist 
mainly because of the large input of labor and the high interest charged 
on traditional capital tied up in on-farm storage of paddy. Compared to 
small hullers, there is also a substantial premium on government milling 
and marketing, amounting to more than l o  CFA francslkg rice.25 Finally, 
it costs almost 2 CFA francslkg more to ship rice from the savannah than 
from the forest. 

Social profitability. Only two of the Ivorian rice-producing activities 
have positive net social profitability. These two techniques-n-farm and 
village consumption of traditional savannah upland production-account 
for less than 20 percent of national paddy output. However, other activi- 
ties-f which the most important is hand-pounded traditional produc- 
tion on forest uplands-have a slightly negative NSP (greater than a mi- 

25This premium may be overestimated because the social costs of small-scale milling are 
based on the private market charges prevailing in 1975-76, which rose by 50-100 percent in 
the subsequent two years. These recent market adjustments may have been lagged re- 
sponses to the high inflation between 1972 and 1976, when prices rose over 60 percent (6, 
Table A. 11). As a result, charges in 1975-76 may have been abnormally low in real terms. 
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nus l o  CFA francs per kg rice), and these produce about 40 percent of 
domestic output. The remainder, about two-fifths of domestic rice 
production, clearly causes the inefficient use of national resources. All of 
the activities involving government milling and distribution have signifi- 
cant negative net social profitability. These unfavorable results occur 
because the social cost ofgovernment mills is significantly higher than that 
of small-scale mills and because rice in the government distribution 
channel is stored longer, incurs greater losses, and is transported over 
greater distancesz6 

Because the price of imported rice increases with the distance from the 
port, production and consumption that are located farther inland will be 
more profitable in social prices. Hence, production and consumption in 
the savannah are favored over the forest, which is closer to Abidjan. It 
also means that small-scale hullers, which produce for local consumption, 
have a higher NSP than government mills, which ship rice to Bouake and 
Abidjan, where consumers are closer to the port. But these differences in 
the degree of natural protection can explain only a small share-no more 
than about 5 CFA francs-of the variation in NSP. 

Dioergences Between Private and Social Costs 

A comparison of private and social costs helps illuminate the impact of 
present government interventions in the rice sector. The ranking of farm 
production by private and social costs changes considerably, as shown in 
Table 2.7. In particular, government programs have made dam irrigation 
and the use of tractors relatively more attractive to farmers. Conversely, 
traditional production in both regions, improved upland production in 
the forest, and the use ofpower tillers have received relatively little or no 
encouragement from government policies. Sources of these divergences 
between net social and private profitabilities are illustrated in Table 2. l o  
for paddy purchased and milled by the government and shipped to Abid- 
jan. Divergences are greatest when farm production is combined with 
these post-harvest techniques. 

The average increase in the NPP over the NSP for seven production 
activities using modern inputs is about 83 CFA francslkg rice.27 Assuming 
the output is processed through the government channel, the subsidy 
paid to the milling sector-that is, the domestic price support policy-is 
the most important source. It represents over 60 percent of the total di- 
vergence. Subsidies given to farmers for modern inputs and land develop- 
ment are second in importance, but they average only 17 CFA francslkg 
rice, or one-fifth of the total. The third most important source of the di- 

26For example, delivery to Abidjan of government rice rather than local consumption of 
privately hulled rice decreases the NSP by roughly 15-20 CFA fiancs per kg rice. 

27The results are based on the fbllowing farm prodoction techniques: Fz, Fg. Fg, F i i ,  
F12, F14, and F17 The average is unweighted. 
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T A B L E  2 .  lo .  Explanation of Dircrgcnce Between Social and Pricatc Proj i ta l~i l i t~  
for Prodtiction Milled b y  the Gorcrnnlcnt and Shipped to Abidjan 
(CF4  frdncsikg rice) 

net wcial and Net ,ut>sidiesd 
pr~r,ate profitab~l~t~r* Social minus 

Product~on Trddr private factor Il~stri- 
techn~qoe" Value Rank rffrctb prlce' Farm Assembly Milling bution 

"For rrplanatlon of F numbers, see Tahle 2.1. 
tThe trade rffeci equal, the domest~c mlnus the relevant import price. The domestic price used here is 87 

CF.4 francs per kg and the import prlcr 75.12. 
'Thew figures nlrarurc the effect of shadow pnces. Negat~ve values ~ndicatr that private factor pncec rrcred 

social \.slues. 
*Posit~ve v a l ~ ~ r s  denotr R sohsldy, nryahve onrs a tax. 

vergence is the increase in the domestic price caused by trade control. By 
restricting imports, the government causes 12 CFA francs to be shifted 
from consumers to producers for every kg of rice grown and marketed. 
The other major cause of the increase in NPP shown in Table 2. l o  is the 
subsidy on government shipments of rice to Abidjan. The subsidy 
amounts to 7-9 CFA francs and results directly from the rationing re- 
quired by the policy to equalize domestic rice prices in all markets. Un- 
like the other divergences that increase the NPP by a constant amount, 
farm level subsidies vary widely-depending on the type of production- 
from less than g to more than 30 CFA francs per kg rice. 

Two sources of divergence reduce the net subsidies of the other poli- 
cies. The assembly activity is slightly taxed, a result caused by indirect 
taxes on transportation. Land rents, which are viewed here as a private 
but not a social cost, also reduce the divergence between social and pri- 
vate profits. They are important only for the irrigated techniques. 

Apart from the project at Yabra (Fg), which is an experiment with 
pump irrigation and large-scale mechanized production, the largest 
divergences exist for mechanized cultivation on savannah uplands and 
for dam irrigation in the north. Other than transfers to the milling 
sector, subsidies given directly to farmers constitute the bulk of these 
large divergences. The smallest divergences are for traditional produc- 
tion. Those that do exist stem almost entirely from trade protection and 
from subsidies to the milling and distribution activities, not from 
subsidies to farmers. 



For improved production, divergences are consistently larger in the sa- 
vannah than in the forest for similar t e c h n i q ~ e s . ~ ~  Three factors explain 
why government policies favor the northern region. First, the policy of 
equal producer prices throughout the country means that rice from the 
savannah must be more heavily subsidized to reach Abidjan. Second, al- 
though the government input package actually costs slightly more in the 
savannah than in the forest, yields are lower in the savannah, which in- 
creases the value of input subsidies per kg of rice produced by 50 percent 
compared to the forest. Third, investment in dams in the savannah is 
more costly than irrigation in the forest. The heavy subsidization ofthese 
dams makes this type of irrigated production privately but not socially 
profitable. 

These divergences in profitability change only slightly if different as- 
sembly techniques are used. Small-scale milling is taxed (0.8 CFA francs 
per kg rice) rather than subsidized, which eliminates a substantial share of 
the total divergence. Nongovernment distribution is also taxed, depend- 
ing on the distance. For rice that is not milled and distributed by state 
agencies, therefore, the government's major influence on the divergence 
is through the trade effect and subsidies on farm inputs. 

The trade effect depends on the relevant import price, which is lowest 
at the port, and on the domestic price, which is greater for on-farm con- 
sumption and for hulled rice that sells at a premium. The trade effect is 
thus considerably more important for the private than for the public 
milling and distribution sector, because of the higher natural protection 
on home consumption by producers and the ability of private merchants 
to sell local rice at a premium over imports. For rice consumed on the 
farm and for locally hulled rice sold in villages, the trade effect is roughly 
twice as great as that shown in Table 2. 

It is clear from the results that a major portion of rice grown in the Ivory 
Coast has negative social profits. Production occurs, especially with non- 
traditional farm techniques and with government milling, only because 
government policies cause private profits to exceed social profits. If social 
costs are taken as a guide to the techniques that should be encouraged, 
government interventions have had the opposite effect. The more costly 

28Private land rents are higher in the forest than in the savannah. The treatment of land 
rents as private but not social costs decreases the divergence between NSP and NPP, thus 
inflating the difference between forest and savannah. 

29The following figures illustrate the magnitude of this trade effect under different as- 
sumptions (in CFA francslkg rice): 

D<rlnr\t~i. Imgort Trndc 
S r v t o ~  an11 Ior.ilt~<,n p r ~ c e  prlce eftect 

Government, Bouake 87.0 77.7 9.3 
Private hullers, forest 99.0 77.8 21.2 
Private hullers, savannah 99.0 78.3 20.7 
Private hullers, Ahidjan 104.0 75.1 28.9 
Hand pounding. forest 102.6 79.9 22.7 
Hand pounding, savannah 102.6 80.4 22.1 
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farm production techniques receive the greatest subsidies, and the least 
costly receive the smallest. As a result, the most inefficient techniques are 
most strongly e n c ~ u r a g e d . ~ ~  

Government policies that give strong incentives to rice production can 
be evaluated by comparing these efficiency results with those of other 
agricultural crops. The comparisons must be made by using the resource 
cost ratio because of differences in units. Usinga slightly different method- 
ology, Stryker obtained the following coefficients for major agricultural 
activities ( 1 8 ) : ~ ~  

Resource Resor~rce  
Crop  cost ratio Crop  cost ratio 

Coconuts 0.4 Maize, cotton, and 
Cocoa and pineapples 0.45 peanuts 0.8-1.0 
Coffee and oil palm 0.5 Rice, savannah 1.5-2.5 

Rice, forest 2.0-2.5 

Clearly, tree crops, fruits, oil crops, fibers, and other cereals are a more 
efficient use of domestic resources than is rice, even in the savannah. For 
other food crops, coefficients are subject to greater uncertainty owing to 
the lack of reliable technical and economic data. But preliminary esti- 
mates suggest that production of both cassava and banana plantains are 
more efficient than rice production in providing calories to substitute for 
rice imports. On the other hand, yams appear to be no more efficient than 
is rice.32 

In order for rice to compete efficiently with these alternatives, the costs 
of new techniques of rice production must fall significantly below the cur- 
rent costs of domestic production. However, most of the new methods of 
rice production promoted by the Ivorian government have higher, not 
lower, social costs of production. 

Sensitivity Analysis of Results 

The results reported above rely on several major assumptions. The 
most important are the yields of paddy per ha, the shadow prices for pri- 

30The ranking of the ten paddy production techniques by the divergence between net 
social and private profitabilities (Table 2.10) can be compared with the ranking by social 
costs (Table 2.7) through the use of the statistical test of rank-order correlations. The coeffi- 
cient for these two rankings equals -0.515, which is statistically significant at a level of l o  
percent. This coefficient means that the incentives created by government rice policies are 
strongly and negatively correlated with the social costs of production. 

3 1 B ~ t h  the methodology and the cost assumptions used in Stryker's analysis differ from 
those used in this study. However, the rankings of different crops are unaffected so long as 
relative prices remain the same. 

32These estimates use world prices based on the world price of rice and the proportion of 
calories in these foods relative to rice. Other costs are based on data similar to those used in 
this analysis. 
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mary domestic factors, the world price of rice, and the milling outturn. 
Increases in yields increase NSP, whereas increases in shadow prices 
have the opposite effect. Increases in the world price of rice and in milling 
outturn raise the NSP. The sensitivity analysis is based on estimated elas- 
ticities of changes in NSP as values of these major variables change.33 The 
effects of changes in these values are presented in Table 2.11. 

The level of yields is one of the most important variables in the analysis. 
Small changes in yields have a large effect on NSP, and the scope for 
reducing the gap between actual farm yields and feasible yields is large. 
Data in Table 2.11 show an average increase in NSP ofo.6-0.8 CFA francs 
per kg rice for each percentage improvement in yields. This increase is 
higher for irrigated than for upland rice. The range of observed yields 
suggests that the best farmers using improved irrigated techniques easily 
obtain 30 percent greater yields than those used in the analysis. Ifall other 
variables remained constant, such yield increases could raise NSP by 
almost 25 CFA francs, which would give most irrigated techniques a 
positive NSP. The scope for improvement ofrainfed production is less, but 
yield increases of 15-20 percent would be  sufficient to give positive NSPs. 

However, yield increases are also associated with increases in unskilled 
labor costs, particularly for harvesting. These increases could amount to 
15-20 percent of total unskilled labor costs for rice grown on improved 
lowlands, milled by the government, and shipped to Abidjan. Based on 
data in Table 2.11, the NSP would fall by about 0.55 CFA francs for each 
percentage increase in labor costs in the forest and by about 0.45 in the 
savannah. As a consequence, the advantages from a 30 percent increase in 
yields would be  offset by l o  CFA francs, or 40 percent. The effect caused 
by increased labor costs would be almost as large for rainfed production. 

The costs of both unskilled labor and capital have relatively large effects . - 

on net social profitability. If wage rates were assumed to exclude impor- 
tant in-kind labor costs and equal only money wages,34 most of the tradi- 
tional production, representing some two-thirds of national output, would 
become socially profitable. In no case, however, does domestic produc- 

331n interpreting these elasticities it is important to note that the relative magnitude of 
the elasticity of any given shadow price depends on the importance of that factor in total 
costs. As a result. unimportant factors have low elasticities. The absolute magnitude of the 
elasticities also increases as the NSP approaches zero. Therefore, elasticities should be di- 
rectly compared only across techniques with similar net social profitabilities. The estimates 
are point elasticities, and they are probably valid only for small changes in yields and factor 
costs. Finally, elasticities for capital are based on changes in the value of capital in produc- 
tion costs rather than on changes in interest rates. Since annuities, which comprise the bulk 
of capital changes, are not a linear function of the interest rate, these results cannot be used 
to interpret the effects of changes in the interest rate. A detailed listing of the elasticities for 
yields, labor, capital, and land is available in 3, Tables N i ,  Nz, Ng, and Nq. 

34These low wages would be equal to 350 and 300 CFA francs per day in the forest and 
savannah, respectively. 
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TABLE 2.11. Chonges in Net Social Profitability Resc~lting from One Percent 
Increases in Yields, Social Costs of Prinwry Inputs, and hfilling Outturns 
(CFA francslkg rice) 

Production Unskilled Skilled Milling 
technirluen Yield labor labor Capital Land outturn 

"For explanation of F numbers, see Table 2.1. These paddy production techniques are combined with assem- 
bly to government mills, where paddy is milled, and shipment ol'the rice to Abidjan by thr  government. 

I ~ ~ ~ , ~ , "  means not calculated. 

T A B L E  2.12. Break-Euen Prices, c . i . f .  Abidjan, for Positiue Net 
Social Profitability 
(U.S. dollarslmt) 

Post-hawest activitv 

Hand pounding, Small hullrrs, Government mills, Government n~ills. 
Production on-farm con- village con- consumption in consumption in 
terhniqueY sumption cumpti~nn Bouake Abidjan 

S O T E :  These prices can h r  ronverted into ones that are equitjalent to Thai 5 percent brokens, f.o.b. Bangkok, 
by the following formula: P, = (Pa - 50)10.7., where P, is the price, f.0.h. Bangkok, for Thai 5 percent brokms, 
and Pa is the price, c.i.f Abidyan, for imports of 25-35 percent brokens. 

"For explanation of F numben.  see Table 2.1. 
b"n.a." means that the production technique is generally not associated with the respective post-hawest 

activity. 

tion for consumption in Abidjan become socially profitable. On the other 
hand, if wage rates were to rise by 50 and loo CFA francs per day in the 
forest and savannah respectively, no production would be socially profit- 
able. Given past trends, an increase in labor costs is more likely than a 
decrease. 

The effects of changes in capital costs are difficult to assess in terms of 



interest rates alone. Capital costs would fall if investments were less ex- 
pensive, if equipment and irrigated land were more fully utilized and had 
longer lives, and if interest rates were lower. If capital charges fall by 25 
percent, results change only slightly because increases in NSP usually 
amount to only about 8 CFA francs, which is insufficient to offset the 
highly negative initial results. 

Since government mills already achieve fairly high outturns, an im- 
provement to 0.68 kg of rice per kg of paddy would increase net social 
profitability by less than 3 CFA francs. On the other hand, more efficient 
small-scale hullers (attaining 68 percent outturns) would raise NSP by 7-8 
CFA francs, which would be sufficient to make all traditional production 
that is hulled and consumed in the producing areas socially profitable. 

The world rice price also has a major impact on NSP. Table 2. i z  sum- 
marizes the effects in terms of Abidjan import prices (c.i.f., 25-35 percent 
brokens). If the long-run value of imported rice were to increase 25 per- 
cent, all traditional and improved upland production either consumed on- 
farm or hulled for local consumption would become profitable. But gov- 
ernment milling and distribution would remain unprofitable for most 
farm techniques. Conversely, if the price were to fall 25 percent, no do- 
mestic production would be profitable. 

The following tabulation summarizes the changes in net social profit- 
ability resulting from different assumptions. These values are difficult to 
establish precisely, but they offer an order of magnitude for evaluating 
the sensitivity of the results. 

New assumptions 

Changes in NSP 
(CFA francstkg rice) 

Forest Savannah 

Yield increases: 
Irrigated rice (30 percent) 14 16 
Rainfed rice (20 percent) 7 8 

Increase in wages (to 500 and 450 CFA francstday, 
in forest and savannah, respectively) -5 -11 

Reduction in capital charges by 25 percent 8 8 
Increase in land values to market rents: 

Irrigated rice -6 - 6 
Rainfed rice - 3 0 

Increase in world rice price by 25 percent 
(to $375/mt, c.i.f., Abidjan) 

Effects on Objectives 

As discussed by Humphreys and Rader (7), increased domestic rice out- 
put has been viewed mainly as a vehicle for furthering secondary govern- 
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ment objectives, notably import substitution (or balance-of-payments 
equilibrium) and a more nearly equal regional distribution of income. But 
because the primary Ivorian economic objective is a high rate of growth of 
national income, it is appropriate to examine first the effect of govern- 
ment rice policies on this goal. 

Replacement of rice imports with domestic production reduced na- 
tional income by perhaps 2.7 billion CFA francs in 1975-76, which im- 
plies an average NSP of -8.4 CFA francs per kg rice, as shown in the 
accompanying t a b u l a t i ~ n . ~ ~  The only category that does not suffer a net 
economic loss is on-farm consumption of traditional production, and the 
net gain from this category occurs only because the lower costs of savan- 
nah production offset the higher production costs (and negative NSP) in 
the forest. Losses to the economy from irrigated production are nearly 14 
times as great as from improved upland because of the larger quantity of 
rice produced by irrigation. Losses stemming from forest production are 
about four times greater than from savannah production, owing to the 
larger share of rice grown in the forest. 

T y p e  of production 
and consumption 

Total production 
Traditional, on-farm consump- 

tion only 
Improved, all consumption 
In~proved, Abidjan consumption 

o n l y  
Improved upland, manual or oxen 
Lowland or dam-irrigated 
Forest, all 
Savannah, all 

Thousand 
mt  rice 

318 

Average NSP Economic gain 
(CFA francs (billions 

per  kg) C F A  francs) 

-8.4 -2,658 

These estimates are, of course, subject to error. But even with the 
more optimistic assumptions summarized in the preceding section, the 
initial conclusion holds: improved rice production in the Ivory Coast re- 
duces national growth. Traditional production, even for consumption on 
the farm, is barely socially profitable. 

35Theoretically, the concept of net social profitability measures the marginal social cost of 
producing the next unit of output. But because cost data are average costs-at least o\.er a 
wide range-and because fixed input-output coefficients preclude factor substitution within 
the same technique, the marginal cost can be assumed to equal the average cost for each 
technique. The aggregate supply curve consists of several discrete steps, each representing 
a different and increasingly costly production technique. Total economic costs thus equal the 
sum of the costs of each technique. Aggregate net social profitability equals the product of 
the NSP and the quantib of rice produced, summed over all the techniques. Since rice pro- 
duction is a relatively small share of the economy in the lvory Coast, large changes in rice 
output are r~nlikely to affect factor prices. 



Rice policy affects the government objective of a more nearly equal re- 
gional income distribution in three ways. First, the policy of national 
price equalization implicitly benefits savannah farmers, since transport 
costs are greater from the northern region. The magnitude of this differ- 
ential is about 1.7 CFA francs per kg rice, as shown in Table 2.10. Sec- 
ond, farm-level input subsidies, summarized in the accompanying tabula- 
tion, are as much as 50 percent larger for savannah farmers (in CFA francs 
per kg paddy). Investment subsidies are also higher in the north, espe- 
cially for dam irrigation. In addition, subsidized government tractor ser- 
vices and mechanical land clearing are more widely used in the savannah 
than in the forest. 

Forest Savannah 

Investment Inputs  Investment Inputs  
Upland, modem inputs, 

manual 0.0 6.5 0.0 10.0 
Upland, modem inputs, oxen - - 1.6 9.4 
Improved lowland, modem 

inputs, manual 6.5 5.9 7.6 6.0 
Dam irrigation, modem 

inputs, manual - - 19.3 5.3 
Tractor services - - 11.2 4.0 

The third impact of government rice policy on regional income distri- 
bution occurs through the price support for paddy, which appears as the 
milling subsidy in Table z. lo. Roughly half of this subsidy goes to farmers 
who sell paddy to the government, which means that the paddy price sup- 
port is about 17 CFA francs per kg.36 Without this transfer, farm paddy 
prices could not be much greater than 48 CFA francs. Farmers using the 
least costly farm production methods benefit the most from this transfer. 
For the more costly techniques, like upland and irrigated production us- 
ing modern inputs in the forest, the price support may be used largely to 
defray higher costs. To the extent that production is cheaper in the savan- 

38The milling subsidy is divided into the following categories: 

CFA francs1 CFA francs 
kg rice kg paddy 

Reimbursement for milling costs 14.3 9.4 
Paddy price support 25.8 17.0 
Net surplus or profit 11.3 7.5 

T O T A L  51.4 33.9 

The value of the paddy price support equals the diePrence between total costs (paddy pur- 
chase price and milling costs) and the selling price set for mills. The value of net surplus or 
profit is net of other indirect taxes and subsidies. At costs used in these calculations, it repre- 
sents a net profit to the government mills. The excess exists because subsidies were set in an 
earlier period when milling costs were higher and outturns lower. This excess may now be 
used to offset other losses by the rice agency. 
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nah, the price supports will increase incomes of savannah rice farmers 
compared to those in the forest. But because most paddy is produced in 
the forest, the major share of these price subsidies has been paid in the 
forest zone (7). 

In summary, government input, investment, and distribution subsidies 
give poorer savannah farmers an extra 5-14 CFA francs per kg paddy, 
compared with forest farmers using similar improved  technique^.^' The 
margin is greatest for irrigated techniques and smallest for manual upland 
cultivation. These policies, therefore, have contributed to the govern- 
ment's goal of more equal regional income distribution, whereas output 
price supports-for which more money has been spent-have not. 

The other secondary government objective is substitution of domestic 
production for rice imports, with the goal of saving foreign exchange. Es- 
timating the impact on the balance of payments requires more analysis 
than simply calculating value added in world prices, which is the differ- 
ence between the value of rice imports and the cost of imported inputs 
used in rice production. Although these results are positive for all Ivorian 
rice techniques, they do not guarantee a positive net effect on the balance 
of payments. The impact of government rice policies on this objective is 
best evaluated by analyzing the efficiency of rice production in converting 
domestic resources into foreign exchange. An indicator of this efficiency is 
the resource cost ratio (RCR) given in Table 2.9. If this ratio is greater 
than unity, the value of foreign exchange saved is worth less than the 
value of domestic factors used in the process of saving it. For all the activi- 
ties described--except traditional savannah production that is consumed 
on-farm or locally-the ratio exceeds unity. Most improved paddy pro- 
duction techniques coupled with government milling and shipment to 
Abidjan have ratios of 1.5 or greater, implying that at least 15 francs worth 
of domestic resources must be expended to save lo francs worth offoreign 
exchange. Alternatively, at least 50 percent more foreign exchange could 
be saved or earned if the domestic factors used in rice production were 
diverted to other activities, such as coffee, cocoa, cotton, corn, or coco- 
nuts, which have RCRs less than unity. Because there are alternative uses 
of domestic resources that are more efficient than rice production in sav- 
ing or earning foreign exchange, policies that cause these resources to be 

37These figures are based on the following differences in subsidies between forest and 
savannah (CFA francdkg paddy) (the techniques for inigated rice are improved lowlands for 
the forest and dams for the savannah): 

Subsidy Irrigated rice Upland rice 

Investment 12.8 0.0 
Input -0.6 3.5 
Distribution 1.7 1.7 

T O T A L  13.9 5.2 
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used in producing rice have a negative impact on the balance of pay- 
ments. For the Ivory Coast, this impact has been strongly negative. 

Virtually all of the government interventions in the rice sector have 
used rather than saved foreign exchange. The benefits of trade and do- 
mestic price policies have gone mostly to the forest zone, where the RCR 
is higher by 15 percent. The use of modern inputs, encouraged by large 
subsidies, have raised the RCR by as much as 20 percent when compared 
with traditional production in the savannah. Investments in irrigation, 
even more heavily subsidized, have increased the ratio by another 15 per- 
cent compared with upland techniques using modern inputs. The effect of 
using tractors has been almost as large. Hence, government policies have 
exacerbated the inability of rice production to replace rice imports effi- 
ciently and thereby to save foreign exchange. 

Lessons and Conclusions 

An increase in the production of rice is a false indicator of the success 
of government rice programs because a significant share of the 
production of rice in the Ivory Coast is socially unprofitable with existing 
technology and prices. Compared to the price of rice imports, the costs 
of domestic production are too high, and each kg of imported rice that is 
replaced by domestic production results in a waste of resources and a 
potential loss of foreign exchange. General policies-trade protection 
and domestic price supports-to promote increased domestic production 
have caused a significant misallocation of resources and reduced overall 
growth potential. 

Increases in the use of fertilizers and improved seeds, expansion of irri- 
gated areas, and greater reliance on tractors are also false indicators of the 
success of government policies because these changes in the structure of 
Ivorian rice production have usually been less profitable and less efficient 
in saving foreign exchange than traditional techniques. Government sub- 
sidies of modern inputs have raised the social cost of production and 
lowered profitability of upland rice, except in the forest. Irrigation facili- 
ties have increased the social cost of rice production by 20 percent above 
upland production. Large-scale mechanization with subsidized hire ser- 
vices has increased production costs relative to the costs of farms employ- 
ing manual techniques and using oxen and small-scale motorization. Out- 
put subsidies that entice the delivery of paddy to government mills have 
increased the costs of processing domestic rice and idled capacity in the 
small-scale sector. 

This failure of government policy has two main causes. Most important, 
the rice s ec to r even  with traditional production techniques--cannot 
compete efficiently with imports. Policies to expand rice output have 
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been largely ineffective in changing the resource constraints that make 
Ivorian rice production much more costly than imports. 

With its low population density and its unused arable land, the Ivory 
Coast is clearly land-surplus and labor-scarce. As a result of these factor 
proportions, wage rates are relatively high. The share of labor in total 
costs of manual paddy production is also high, ranging from 40 to 80 per- 
cent. Thus, a reduction in the costs of Ivorian rice production requires 
that labor become more productive to offset its large share in these costs. 

Government policies have not ignored the need to save labor. Labor 
days per mt rice decrease with the use of irrigation and modern inputs 
compared with traditional techniques, although these savings are smaller 
for irrigated production. The promotion of mechanized techniques has 
also reduced labor inputs. Unfortunately, this increase in the physical 
productivity of labor does not often coincide with an improvement in the 
productivity of labor in economic terms, especially when inputs and out- 
puts are valued in social prices. These reductions in labor times have gen- 
erally been paid for with increases in social costs. However, three new 
techniques-the use of modern inputs on manually cultivated forest up- 
lands, power tillers, and oxen-have succeeded in lowering social costs 
while saving labor. But none of these techniques has lower costs than tra- 
ditional production in the savannah, and the gains from the mechanized 
techniques depend on increases in yields. 

The poor performance of new techniques can be explained by review- 
ing factor prices. In an economy like that of the Ivory Coast, where the 
wage-rental ratio is high, new techniques that increase the productivity of 
land more than of labor are unlikely to lower the total costs of production. 

Increasing the yield on land that has a zero shadow rent does nothing to 
reduce Cost reductions occur only by raising the productivity of 
other inputs, like labor. Because improved seeds, fertilizers, and irriga- 
tion are land-saving innovations, they will be effective in Ivorian condi- 
tions only if they are successful in producing high yields per labor day. 

However, these new innovations, which rely heavily on imported inter- 
mediate inputs and capital, are usually expensive compared to the in- 
creased output they furnish. Low population densities and widely dis- 
persed farms increase the costs of delivering inputs. Porous soils and 
rolling topography increase the costs of irrigation investment. Low and 
irregular rainfall lowers yields of upland rice and makes multiple-crop- 
ping more problematical if water control is only partial. Capital and im- 

38The ability of land-saving inputs to reduce social costs by raising yields depends on the 
shadow rent for land. In order for modem inputs on savannah upland and on irrigated land 
in both regions to give social costs of production that are no greater than those of traditional 
production, the social value of land would have to be about zo,ooo CFA francs/ha/crop. This 
value is four times the observed private rent for forest upland. 
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ported intermediate inputs are costly, in part because the Ivorian market 
is limited and there are few suppliers.39 The regular repair of mechanical 
farm equipment is hampered by the lack of an adequate service infra- 
structure, reducing service life and raising capital costs. 

High costs also exist because inputs are used inefficiently. Fertilizer ap- 
plication rates have not been tailored to local conditions, thereby decreas- 
ing the marginal return to fertilizer. Yield potentials of the improved 
seeds have not been fully realized.40 Improved seeds are unnecessarily 
renewed each year, raising input costs. Irrigation networks are inade- 
quately maintained, which shortens their productive lives and increases 
their annuities. Cropping intensities are low on irrigated lands, and aban- 
doned fields are numerous. The delivery of mechanical services is inade- 
quately organized, limiting the number of ha that are cultivated by a set of 
equipment. 

The share of capital and imported inputs in total costs of the new tech- 
niques increases from less than one-quarter in traditional production to 
35-67 percent for improved techniques. If the ratio of wages to the price 
of capital is low, as it probably is given the high costs and inefficient util- 
ization of these new inputs, it is unlikely that new techniques will lower 
costs substantially by substituting these inputs for labor. For cost savings 
to occur in the production of improved rice, either the cost of these inputs 
must be lowered or their physical productivity raised. 

Virtually none of the Ivorian policies to promote rice production has 
confronted the problems of increasing the economic productivity of high- 
wage labor, of decreasing the costs of expensive capital investments and 
imported inputs, and of raising the physical productivity of the new in- 
puts. Trade controls and domestic price supports draw more resources 
into rice production at higher cost. Subsidies on inputs and investments 
encourage the adoption of new inputs, but they mask the fact that these 
new techniques are often more costly than traditional ones. 

The reorientation of Ivorian policies suggested by this analysis ofcosts is 
threefold. If economic growth and increasing foreign exchange are strong 
national priorities, the rice sector-both traditional and improved-should 
no longer be encouraged. Second, if the growth of domestic food pro- 

39Several examples illustrate the high cost of inputs used in rice in the Ivory Coast. Al- 
though the long-run price of urea, delivered West Africa, has been estimated at 43 CFA 
francslkg (4). the price, c.i.f. Abidjan, prevailing in the Ivory Coast in 1975-76 was 60 CFA 
francs, or 40 percent higher. Power tillers usually sold for 750,000 CF.4 francs, although 
some suppliers offered them for 100,ooo CFA francs less. The cost per ha of herbicides 
(2-4-D) in the Philippines appears to be only about one-fourth the cost in the Ivory Coast (4). 

40 For example, current experimentation by the Institut de Recherches Agronomiques 
Tropicales et des Cultures Vivrieres (IRAT) indicates that the selected rainfed varieties pre- 
sently used (Moroberekan, Iguape Cateto, and Dourado Precoce) have yield potentials of 4- 
5 mt paddy per ha. Varieties under development (IRAT lo  and IRAT 13) may have a poten- 
tial of 5.5-6.0 per ha (14). 
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duction is desired, crops other than rice should be promoted. Third, if the 
commitment to raise rice output remains unchanged, the government 
must engage in efforts to bring about significant technical improvements 
that can lower the social costs of production. Given that the government 
cannot alter the prices of labor and land in the short term and that both 
are likely to rise in the long run, efforts must be made to reduce the in- 
puts of labor and assure that capital and other inputs have low social costs 
and high physical productivity. Such efforts will require a significant com- 
mitment to basic research, to the adaptation of cheaper foreign materials 
to local conditions, and to improvements in farm management. 

Besides the use of modern inputs in the forest and of small-scale mech- 
anization for land preparation, the analysis suggests two specific alterna- 
tives that might save farm labor efficiently. Small machines designed to 
save labor at harvesting currently appear to reduce costs, although only 
slightly.41 Herbicides conserve weeding labor (about 20 percent in irri- 
gated production) and might raise yields if they enable more timely weed 
control. Empirical results indicate that, even without yield increases, 
herbicides can possibly lower social costs of irrigated rice production in 
both forest and savannah.42 In addition, methods to raise yields through 
improved farming practices-like more timely planting-can also in- 
crease the productivity of new inputs if such changes are relatively cheap. 

Even without improvements in paddy production, the competitiveness 
of Ivorian rice production could be enhanced by changes in government 
policies to increase the use of small-scale milling, particularly to supply 
village markets. Not only do hullers appear less expensive to operate, but 
their small scale permits reductions in both assembly and distribution 
costs. 

Unfortunately, the evidence presented here indicates that savings must 
be large-up to 30 CFA francs per kg rice-if Ivorian rice production is to 

4'The social costs of improved lowland production in the forest using modem inputs are 
tabulated below by different types of small-scale mechanization (in CFA francslkg paddy): 

Power tiller only (F5) 51.9 
Power tiller with motorized thresher (F6) 52.1 
Power tiller with mechanized cutter-binder (F7) 51.2 
Power tiller with thresher and binder (F8) 51.5 

42The social costs calculated for the use of herbicides (propanil and 2-4-D applied at the 
rates of 7.5 and 1.25 literslha, respectively) on different types of rice production are com- 
pared below with the social costs for manual weed control. The results for dam irrigation are 
estimated from the analysis of production on improved lowlands in the savannah. Data are in 
CFA francs per kg of paddy. 

Manual weed 
control Hrrh~cides 

Upland, manual, modem inputs, forest (F2) 45.1 46.2 
Improved lowland, manual, modem inputs, forest (F3) 57.6 55.6 
Upland, manual, modern inputs, savannah (F11) 46.6 49.6 
Dam irrigation. manual, modem inputs, savannah (F17) 56.2 56.0 
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become socially profitable for consumption in Abidjan. None of the 
changes studied offers a large cost reduction, highlighting the need for 
redoubled efforts to develop other, more efficient production and milling 
techniques. 

In conclusion, existing techniques, together with current factor costs and 
the world price of rice, make much ofthe rice production in the Ivory Coast 
socially unprofitable. Government rice policies have reduced, not im- 
proved, social profitability. Despite some improvement in the regional 
distribution of income, policies have depressed national output and 
decreased the capacity to earn foreign exchange. Even improvements in 
income distribution have been achieved inefficiently (7). A continuation of 
past efforts to expand rice output can b e  justified economically only ifthey 
are coupled with technical innovations that increase t h e  social profitability 
of producing Ivorian rice. Hence, government policies should b e  reori- 
ented to develop, adapt, and apply the mechanical, chemical, and 
biological technologies that can save labor without incurring offsetting 
increases in other costs. In the interim, savings would result if policies 
were changed to increase the role of the small-scale private sector in 
marketing and milling. 
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3. Rice Policy in Liberia 

Eric A .  Monke 

Liberia has achieved rapid rates of economic growth in the post-war 
period. Monetary-sector gross domestic product (GDP) increased sixfold 
between 1950 and 1969-an annual rate of l o  percent. This expansion was 
due primarily to the growth of concessions in iron ore, rubber, and, more 
recently, timber, a pattern that left the vast majority of the population 
unaffected. With changes in political power and the stagnation of the 
economy in the late 1960's, however, the government began to look in 
other directions for sources of growth. As part of this search, agricultural 
development and increased attention to the rural population became im- 
portant considerations in government policy. 

Rice, the staple food and focal point of traditional agriculture, was one 
of the most obvious targets for government planners. On the production 
side, interest has centered on the possibilities of large-scale concessional 
operations and small-farmer development programs, although little actual 
investment has been undertaken. Trade policy, on the other hand, has 
been used vigorously, and the recent implementation of a variable levy 
system has served to maintain the high domestic prices established dur- 
ing the world price rises of 1973-74. Government trade policy reflects 

both a desire to encourage domestic production to substitute for imports 
and a strong constraint on the government budget, with the result that 
consumers rather than the government provide subsidies to producers. 

The initial sections of this paper deal with aggregate characteristics of 
the Liberian rice economy and delineate trends in production, market- 
ing, and consumption. The intent is to highlight the constraints on policy 
that are created by existing economic and physical conditions. The re- 
mainder of the paper is a discussion of the manner in which the choice of 
policy instruments and tools has dec ted  the rice economy. The third sec- 
tion concentrates on the historical evolution of policy under the Tubman 
government, and the final section discusses new policies of the 1970's. 

Economic Geography 

Population 

Rice plays an important role in the provision of two-thirds of total em- 
ployment and involves roughly half of the population in its production. 
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M A P  3.1. The Republic of Liberia. The numbers in parentheses following the 
county names indicate 1975-76 paddy production in thousand metric tons. From 
Republic of Liberia, Ministry of Agriculture, Production Estiinutes of Major 
Crops ,  1976, Monrovia, 1977. 

The annual national survey of crop production estimates the traditional 
agricultural population at 826,000, or 54 percent of the total population of 
1.5 mi1lion.l Rice is a staple crop of 90 percent of agricultural households. 
Employment data from the 1974 Population Census indicate that 70 per- 
cent of the total employment of 430,000 emanates from traditional agri- 
culture. Both agricultural population and rice production are concen- 
trated in the three interior counties of Bong, Lofa, and Nimba (see Map 
3.1). During the three crop years between 1974 and 1977, these counties 
were responsible for 64 percent of rice production. Fifty-eight percent of 

'This figure may be somewhat underestimated because the household size found in the 
suney, 5.4 persons, is below the estimates of the microeconomic research of Currens, van 
Santen, and McCourtie. 
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agricultural households are located in these areas, and they have received 
the majority of the government's rice development efforts. 

Land and Climate 

The topography of Liberia features an undulating plateau, cut fre- 
quently by steeply sloped valleys. Valley bottoms often contain streams 
and small swampy areas. Almost every type of soil is used for rice cultiva- 
tion. The combination of topography, soil type (predominantly latosols), 
and high rainfall (2,500-4,600 millimeters per year) means that upland 
soils are particularly low in nutrients, because the silica and humus are 
washed out of the thin topsoil. The subsoil is a distinct hardpan owing to 
the accumulation of iron and aluminum, further increasing the hazards of 
runoff and erosion. These characteristics suggest a potentially high payoff 
from the use of artificial fertilizers, while the fragility of the upland soil 
structure limits the potential for the introduction of continuous mechan- 
ized cultivation techniques. Nutrient retention in the swamps is greater 
than in the uplands since drainage is poor, and fallow periods are shorter. 
Continuous cultivation is possible only in the swamps, and resistance to 
iron toxicity is a requirement for new seed varieties. The small size, the 
lack of hardpan, and the unequal depth of the swamps make mechanized 
irrigation technologies impractical in most areas. 

Production 

Table 3.1 lists the major crops of Liberian agriculture, which together 
occupy about g percent of the total arable land area of 4.5 million hec- 
tares. Rice production techniques are described in Table 3.2. Upland cul- 
tivation is the single most important technique, accounting for 92 percent 
of total production. Traditional swamps produce 6 percent of output, and 
improved swamp and irrigation techniques account for 2 percent. 

Key characteristics of existing rice production techniques are presented 
in Table 3.3.2 For traditional techniques, labor and seeds are the major 
inputs, and the capital stock is limited to a few hand tools. No chemical 
inputs are used. Uplands are cultivated with slash-and-burn techniques 
and fallowed for ten or more years following the single rice crop. Swamp 
cultivation follows a similar technology, although transplanting may be 
substituted for broadcasting. Swamplands are cultivated for several con- 
secutive years, with much shorter fallow periods than upland areas. 

Government planners have been interested in establishing permanent 
as opposed to shifting forms of cultivation and in remedying the dearth of 
improved technological packages for upland rice. The interest in perma- 

2More detail concerning the technologies o f  the rice economy is contained in the com- 
panion analysis to this essay (8) .  
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TABLE 3.1. Major Cro)ls 

Hrct;aragr, 
Crop 1976-77 

Rice 200,000 
Cassava 30,000 
Coffee 23,300 
Cocoa 21,100 
Sugarcane 8,200 
Rubber 119,100 

5 0 1  R C E :  17.  

TABLE 3.2. Characteristics of Rice Prodr~ction 

A\rr;lge 5116.  Pn)diict~on 
Hectnrapc (000 ha)  oi holdlnp (000 n l r  prrddy) 

Production - - 

technique 1971-75 1975-76 1976-77 197.5-76 1076-77 1974-75 1975-76 1976-77 

Upland - 181.0 190.0 1.4 1.5 - 209.4 221.4 
Swamp - 8.0 8.0 0.6 0.6 - 13.8 13.8 
Improved 

swamp - 2.0 2.0 0.3 0.3 - 5.7 5.6 
T O T A L  201.0 191.0 200.0 1.4 1.4 249.0 229.0 241.0 

S o L ' R C E S :  15 .17 .  

nent cultivation has resulted in a concentration on the development of im- 
proved swamp and irrigation technologies. A number of techniques have 
been contemplated, ranging from the introduction of water control in 
small swamps to the establishment ofconcessional large-scale, fully mech- 
anized operations patterned after American and Australian production. 
Major efforts to date have focused on project areas of at least 50 ha in size, 
with mechanized land development. These projects developed goo ha by 
1977, although only 360 ha were actively cultivated at this time. In recent 
years, increased attention has been given to labor-intensive smallholder 
swamp development, and this technique forms the basis for most of the 
current and planned production investment. The Integrated Rural Devel- 
opment projects of the World Bank are the most prominent develop- 
ments of this type. For upland rice, efforts begun in 1976 have centered 
on a pilot program to distribute an improved seed (LAC-23) and fertilizer 
package. 

In economic terms, rice production techniques appear attractive for 
home consumption purposes but not for cash cropping. Wage rates for 
unskilled labor ($1.25/day in cash and in-kind payments in 1976), strong 
off-farm labor demand, and more profitable alternative crops have made 
the commercialization of traditional production a relatively minor phe- 



T A B L E  3.3 .  Kcy Cl~umcfer i s t ics  oj Ricc Prodrrction Tr,c.l~nicllrcs 

l'r,~<l,,ct,~~,l 
t ( ~ l \ r t i ( ~ t ~ ~  

~- ~~ 

Traditional 
upland 

Traditional 
swamp 

Improved 
upland 

Hrvurrrrrt AIIIIII:LI land 
tann l~l,<rr ~ l ~ ~ v ~ l o ~ ~ ~ ~ ~ e n t  

c,lntiol t i  1l ; inrc t  \red\ F c r t l l l ~ c r  ( r ~ , o ~ i - ~ i ~ ~ ! ~ . ~ / l ~ ~ i )  cn>\t (.9/lzo) 
~~ ~ -~ ~ ~ ~ 

none nlanual ~nanual,  no no 226 0 
knife 

none manual manual, no no 243 8 
knife 

none manual manual, yes yes 253 0 
knife 

Improved swamp, brinded manual manual, yes yes 362 118 
labor-intensive swamp knife 

Improved swamp, bunded tractor, manual, yes yes 222 237 
partially mechanized swamp power sickle 

tiller 
Fully mechanized dam tractor combine yes yes n.a. n.a. 

irrigation 
~ ~~. - - ~  ~ ~ 

S ( I (  H( .E:  Chnptrr-1. 
S O T E :  A \,rnyl<. cn,p pcr  yrar 15  pn,<luccd with all tvchr>~c~t~rr  c.\crpt "1t1IIy ~ n r c l t a n i ~ c d . "  uhlc.ll I,ro~luc.r\ hvu to tl,rec. 
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nomenon. Preliminary studies (8) suggest that available new technolo- 
gies, while more efficient than traditional techniques for home consump- 

/ tion, are not attractive as cash crops. Yield increases are not sufficient to 

i offset increased labor costs in the labor-intensive swamp techniques or to 
offset the increased input and capital costs associated with the mechan- 
ized swamp and improved upland techniques. 

I 
Marketing 

Virtually all farm households market some produce. Vegetable and fruit 
products are sold extensively, and recent national agricultural surveys 
indicate that 50 percent of households sell some specialty crop, such as 
avocados, bananas, ~lanta ins ,  palm oil, and okra. Producing crops wholly 
for sale is a relatively recent phenomenon, however, because transporta- 
tion constraints limited the establishment of major market outlets until the 
late 1950's. Since that time, coffee, cocoa, and sugarcane have emerged as 
major cash crops, each grown by 20-25 percent of all agricultural house- 

i holds. In general, cash cropping remains a complementary activity to food 
crop production, and very little complete specialization has occurred ( I ,  7). 

Rice has remained largely outside the market sphere. Data from three 
agricultural censuses, presented in Table 3.4, indicate that the Liberian 
rice economy remains dominated by a pattern of production for home 
consumption. Half of all producing households are self-sufficient, al- 
though market participation has increased markedly in recent years. 
Table 3.5 shows the distribution of marketing households by county. Mar- 
ket participation rates vary widely across counties, but about 70 percent 
of all sellers are located in the interior counties of Bong, Nimba, Lofa, and 
Grand Gedeh. 

Both private and government marketing channels exist for rice. Gov- 
ernment purchases for 1976-77 were only 3,000 mt paddy, less than 8 
percent of total marketings. In the private marketing channel, farmers 
generally control rice through the processing stage. Data from the 1971 
Agricultural Census revealed that only 4 percent of marketing farmers 
sold produce on the farm (22). Of the great majority who traveled to mar- 
ket, about half walked the entire distance and the remainder used motor 
transport. Head-loading capacities thus act as a constraint on the size of 
individual sales. The first transaction is made at the market, usually by a 
woman from the farm family. Average daily sales per seller are between 5 
and 20 kg.3 Seasonal variations are pronounced at the large regional mar- 
kets, since both the number of sellers and the quantities per  seller are 

3Current estimated sales of 5 kgiseller for the Lawalaza market in Lofa County ( I ,  p.  159); 
van Santen estimated sales of 14 kgiseller for the Kolahun market, one of the largest of Lofa 
County. 
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T A B L E  3.4. Market Participation 

Prrcent of holdings 
Producing sllfficirnt ricr 

Year Buying ricr Selling rice for home consumpt~on 

S O L  RC'ES:26, 1 5 .  17. 

T A B L E  3 .5 .  Market Patterns by Area 

Percent of Nomhrr of 
holdings holding Percent of 

selling rlcr selling rice selling holders 
--- 

1975 1976 1975 1976 1975 1976 

Bong 
Grand Bassa 
Grand Cape Mount 
Grand Gedeh 
Lofa 
Maryland 
Montserrado 
Nimba 
Sinoe 

Liberia 

increased in the immediate post-harvest months of November-FebruaryS4 
Increased volume during the post-harvest months is due to bulking of 
larger quantities for shipment to Monrovia, the primary urban market. 
During the low season, sales are made for local consumption at the large 
regional markets and at the smaller weekly markets, where vehicle access 
is often limited. Local demand is strongest during the pre-harvest 
months, and thus the small markets show a sales pattern opposite to that 
for the larger markets. 

Processing 

Most processing is done by hand pounding, and rice is threshed and 
pounded daily in quantities sufficient for home consumption. Rice mills 
are generally used for marketings, and the farmer has paddy custom- 
milled before transporting it to markets for sale. Small-scale mills are 
the dominant type. Some 220 mills are scattered throughout the 

4Kolahun, a major Lofa market, for example, averaged ioz traders and sales of 2 .3  mt 
riceiday during the peak season, and only 69 traders and 0.8 mt riceiday during March- 
October (lo).  



country, principally in the northern and interior counties. Rubber roller 
mills make up about 75 percent of the total; the remainder are steel 
cylinder mills and simple hullers, primarily of English manufacture. Mill 
capacities are rated at 0.25 mt paddy per hour, but problems with poor 
quality of paddy (the presence of stones, high moisture content, 
insufficient threshing) and the need for occasional shutdowns of the 
system to allow the diesel engine to cool limit actual capacity to 65 
percent of the technical maxima. These mills process 31,000 mt of paddy 
per year. This is about 35 percent of yearly milling capacity, although 
demands for processing in the post-harvest months result in utilization 
rates double the annual average. The government operates three 
two-ton-per-hour mill-market outlets in the interior counties of Bong, 
Lofa, and Nimba, where paddy is purchased for $0.264kg, processed, 
and sold for $zo/cwt bag ($o.44/kg) throughout the year. Paddy pur- 
chases are small (about 3,000 mt in 1976-77), and mill utilization rates 
are about 8 percent of capacity. 

The small-scale mills are able to operate at much lower costs per ton of 
rice milled than the larger mills. Lower fixed costs enable them to func- 
tion profitably at lower capacity utilization rates. Large mills incur addi- 
tional costs in the form of hired labor, storage, and increased losses (equal 
to about 7 percent of rice output). Finally, the need to attract paddy at a 
greater distance from the mill and a reliance on commissioned agents for 
paddy delivery result in higher collection costs for the large-scale mills 
than for the small-scale mills. 

Consumption 

Per capita consumption of rice averages 110 kglyr. Cassava is the next 
most important staple at an annual rate of 87 kg per capita. There is some 
variation across regions and between urban and rural areas. Surveys in 
major rice production areas suggest a per capita consumption of 135 kg, 
with adults consuming as much as 225 kg per capita. Cassava consumption 
is about 45 kg per capita in these areas (1, 11, 12). 

Most imported rice is consumed in urban areas, and historical import 
patterns have followed the growth of urban areas. Imports were zero in 
1945, when the population of Monrovia was about 15,000 (16). But as the 
urban population increased, marketings of domestic production stag- 
nated. By 1965, annual import volume reached 33,000 mt, and it 
increased to as much as 54,000 mt over the next decade. Annual totals de- 
monstrate a sawtooth pattern over this period, reflecting year-end 
carryover and the six-month storage capacity in Monrovia. (The only 
exception is 1971, when large imports may have been the result of a 
shortfall in 1970-71 domestic production.) The United States is the major 
source of supply. Relatively minor shipments originate from Asian 
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countries and from Egypt. Prior to 1975, parboiled rice was imported 
almost exclusively, but a policy decision to encourage consumption of 
nonparboiled domestic rice resulted in the elimination of imports of 
parboiled white rice during the 1975-77 period. 

Little is known about either income or price elasticities. However, 
price changes would be expected to have a larger impact in urban areas 
than in rural producing areas because the income and substitution effects 
work in opposite directions in the rural areas (as long as income elastici- 
ties are nonnegative). Urban consumers do appear responsive to price 
changes. The 1974-76 price increases and varietal switch from parboiled 
to raw rice resulted in reductions in average annual imports from 48,000 
mt in 1970-73 to 34,000 mt in 1974-76. Some, but not all, of this differ- 
ence was made up by domestic rice; flows to urban areas increased by 
about 9,000 mt of rice during this period. Based on production estimates 
and import data, average per capita rice consumption appears to have de- 
clined by about 8 percent between the 1970-73 and 1974-76 periods. 
Nominal rice prices in Monrovia increased by 56 percent, while the non- 
food CPI increased by 48 percent between these two periods. This 
amounts to a 17 percent increase in real prices and is probably an under- 
estimate of the effective price change, since it does not allow for the vari- 
etal change from parboiled to white rice. The real price of cassava also 
increased, while the real price of bread and plantains fell, suggesting that 
both substitution effects between staple commodities and own-price ef- 
fects were responsible for declines in imports and consumption. 

H i s t o r y  of Rice Policy 

The history of rice policy, and of economic policy in general, does not 
really begin until the post World War 11 era with the accession of W. V. S. 
Tubman to the Presidency. Prior to the war, government intervention in 
the interior regions was limited to the delineation of national boundaries 
and the establishment of political control over the interior. No internal 
road network existed, and, although cash cropping began in the 1930's 
and ig4o's, rural trade was limited to goods that could be head-loaded and 
was directed toward the French colonies of Guinea and the Ivory Coast. 
By the time Tubman assumed the Presidency in 1944, the economy was 
beset by inflation and shortages of consumer goods, and the government 
had financial difficulties (revenues at this time were less than $2 

million)(6). 
The major economic policy established in this period was termed the 

Open Door Policy, which attracted foreign investment and skilled man- 
power through concessional grants for iron ore mining and rubber devel- 
opment. This policy was a continuation of historical patterns of Liberian 



development. The Americo-Liberians who settled the country were arti- 
sans and traders, not agriculturalists, and their interest lay in an export 
economy rather than in agricultural capitalism. Moreover, the conces- 
sional model had already proved successful, as evidenced by the tenfold 
expansion in rubber exports during World War 11. The results of the 
Open Door Policy were dramatic, and Liberia exhibited sustained eco- 
nomic growth until the late 1960's. GDP increased from $48 million in 
1950 to $366.6 million by 1969. During this same period, exports in- 
creased from $31.0 million to $196.0 million, and government revenue 
increased from $3.9 million to $61.8 million. The resultant economy was 
heavily export-oriented and dominated by foreign interests. Half of GDP, 
80 percent of government revenue, and 70 percent of wage employment 
came from the concessional sectors. 

Tubman launched the Unification Policy in 1954. This policy was in- 
tended to ensure a smooth transition to modernization for rural society. A 
comment by Tubman concerning the  numerous coups d'etat in Africa pro- 
vides a succinct summary of the  objectives of this program (6): "There 
would have been no coup if the poor man has an opportunity of eating 
smoked fish while the leader eats ham and eggs. But if the poor man has 
nothing to eat while you eat ham and eggs, h e  will surely do something 
against you." 

A National Unification Council was established to oversee the  integra- 
tion of the people of the interior into the national society and economy. 
Attempts were made to reduce abuses of the original inhabitants by gov- 
ernment officials and soldiers. Liberians from the interior were brought 
into government administration. Public relations officers were appointed 
to maintain cordial relations with various groups in the interior, and by 
1967 the government was spending $1 million annually on this activity. 
The completion of a basic transport system to the interior in 1958 resulted 
in an increasing orientation ofcommerce toward Monrovia rather than to- 
ward the French colonies. During the ig6o's, elementary schools and 
medical units were established in most of the major towns. 

Although there was an interest in the political incorporation of the inte- 
rior, little attention per se was devoted to a g r i c u l t u r e t h e  major eco- 
nomic activity of the rural inhabitants. In 1950 the income of the tradi- 
tional agricultural sector was $24.0 million, including $1.8 million in cash 
crops, or about 40 percent of national GDP. By 1960 the value ofagricul- 
tural production had increased to only $25.4 million in nominal terms 
($7.3 million in cash crops), and its share of GDP had fallen to 15 percent. 
Agriculture was also the least favored sector in terms of government ex- 
penditures, receiving less than 2 percent of total expenditures throughout 
the period. Over 70 percent of the Department of Agriculture's expendi- 
tures were on general administration and services; nothing was spent on 
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materials or machinery (6).  Major activities in agriculture during this pe- 
riod involved a national soils survey in 1951, the establishment of a Cen- 
tral Agricultural Experiment Station in Suakoko in 1953, and the creation 
of a National Extension Service in 1960. 

In the 1960's government attention toward the rural economy began to 
increase, spurred in part by marked increases in rice imports and balance- 
of-payments crises in 1961-63. In 1963 President Tubman launched Li- 
beria's first agricultural development program, Operation Production, e- 

Priority Number One (9): "We of this country must realize, know, and 
understand that we must produce to survive; that increased production is 
analogous to prosperity, progress, development, happiness, self-suffi- 
ciency, patriotism, national pride, and even Godliness." 

The objective of the program was to double agricultural production 
through the establishment of local committees to work with farmers. A 
Rice Extension Program was begun in which experimental farms were es- 
tablished by the United States Department of Agriculture and the Food 
and Agriculture Organization of the United Nations to encourage rice 
production with swamp techniques. Exhortation rather than financial aid 
appeared to be the major method used to implement the plan. A two-man 
st& was charged with the administration of the program, but no public 
appropriations were made for its coordinating activities. Rather, the pro- 
gram was run in a manner similar to the Public Relations Program, as the 
President made spontaneous grants to honorary county chairmen. The re- 
lationship between these grants and agricultural development was often 
obscure. In one area, for example, $5,000 ofa $14,900 grant was allocated 
for the purchase of an automobile for the local chairman (6).  Although the 
impact of the program was negligible and demonstrated the central gov- 
ernment's inexperience with agricultural development, the program was 
significant in that it represented the initial step in reorienting govern- 
ment development policy toward the agricultural sector. 

A second attempt, the Crash Program for Agricultural Development, 
was launched in 1968. E b m a n  called for a program which would (14) 

[serve] as an official guideline for the agricultural development of the country . . . 
[and] as a stimulant in getting agriculture moving in every field and on every level 
of the national endeavor. . . . It is expected that every citizen and foreigner . . . 
will earnestly undertake and relentlessly pursue some production effort, no mat- 
ter what the size or extent, until the total national potential has been fully regi- 
mented, and the planned goals attained. 

Program goals included "making the country as nearly self-sufficient in 
the production of food crops and particularly rice as soon as possible." The 
program emphasized a long-term commitment to assist small farmers, 
largely through the establishment of cooperatives. Cooperatives were to 
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replace existing marketing channels, since it was believed (without evi- 
dence) that "local traders are generally inefficient and exploitative" (14) .  
The cooperatives would provide a marketing outlet for commodities, sup- 
ply inputs, and implement a system of standardized grades, weights, and 
measures. 

In addition, the plans called for the establishment of go one-acre swamp 
rice demonstration plots and the development of 1,500 acres per year in 
large-scale projects with mechanical land clearing. Small farmers would 
be organized by the cooperatives to cultivate these large developments. 
Finally, a Rice Committee was formed to oversee the importation of rice. 
Initially, the Committee gave import rights to one company to import 
Egyptian brown rice and to mill it into white rice. Problems were en- 
countered as the rice spoiled and developed odor problems, and the pro- 
ject was quickly disbanded (5).  A tender system was then instituted in 
which the Committee would accept competitive bids from any prospec- 
tive importer. 

Although the Crash Program produced few tangible results, it was im- 
portant for rice policy because it laid the foundation for much of the sub- 
sequent government involvement with the rice economy. Small swamp 
development projects were continued and reached fruition some ten 
years later as World Bank projects, while large-scale, partially mechan- 
ized developments formed a key component of government production 
efforts in the 1970's Finally, the Rice Committee actions and government 
control of imports formed the cornerstone of trade and price policy and 
enabled the government to intervene effectively in the rice market. 

Modern Rice Policy 

By the end of the 1960's much of the growth potential of the iron ore 
and rubber sectors was exhausted. Although the two-product, export-ori- 
ented economy brought substantial gains in GDP and a strongly positive 
balance of trade, a desire to sustain economic growth dictated a search for 
new activities. Attention turned increasingly to the agricultural sector. 
With the succession of President Tolbert in 1971, a new economic 
policy-Total Involvement for Higher Heights-was formulated. Under 
this plan increased emphasis was placed on rural integrated development 
and diversification of agricultural production. The introduction of cash 
cropping concentrated on production of coffee and cocoa for export and 
production of rice for import substitution. Self-sufficiency in rice contin- 
ued to be a goal of the plan, as it had been during Tubman's regime. 

Accordingly, government expenditures on agriculture began to in- 
crease. Whereas expenditures were only $2.6 million in 1971 (4 percent 
of total expenditures), by 1974 the total budget for agriculture was $8.2 



Rice Policy in Liberia 1 2 1  

million (8 percent of the total), and by 1975, $12.8 million (22). About 44 
percent of the 1975 total came from government revenues, the remainder 
from foreign donor organizations. Increased budgetary outlays reflected 
primarily increases in agricultural sector investment. Expenditures were 
primarily on research and on rice and tree crop production, and increased 
from $1 to $10 million between 1971 and 1976. 

Go~ernment Zncestments in Rice Decelopment 

Government involvement in rice production followed the precedents 
set in the 1968 plan. Two special divisions were created within the Minis- 
try of Agriculture to deal with rice production. The first, known as the 
Special Projects division, was concerned with the development of water 
control in large swamp areas (50 ha or more) and with the organization of 
small farmers to work these developments, resettling the farmers when 
necessary. Cooperatives were established to act as market outlets and 
sources of inputs and credit. Swamp rice was only one component of these 
projects, and tree crops, primarily coffee and cocoa, were to be planted in 
upland areas. Shifting slash-and-burn practices were to be abandoned. 
Mechanization was also a major component of this program. Agrimeco, an 
autonomous government corporation involved with agricultural mechan- 
ization, was established to provide mechanical services for land clearing 
and development. 

Whereas plans called for the development of 1,500 ha per year begin- 
ning in 1971, actual developments fell far below this target, and by 1976 a 
total of only goo ha had been developed (20). Although eight sites were 
involved, 650 ha were located in the Zlehtown Project in Grand Gedeh 
County and in the Foya Project in Lofa County. Total membership in the 
cooperatives associated with the eight projects numbered 2,460. 

-4 number of serious bottlenecks were encountered in the Special Pro- 
jects. Equipment down-times, poor management of the cooperatives, in- 
put shortages, and lack of farmer enthusiasm hampered development 
(13). The projects were also expensive to implement. By 1976, though the 
number of projects had been reduced to five and cultivated area had de- 
clined to 360 ha, subsidization costs for the Ministry of Agriculture were 
$0.3-0.4 million annually. Additional subsidies were provided to Agri- 
meco for capital equipment, and the Taiwanese government supplied 20 

consultants (18). By 1977, it was decided to phase out the Special Pro- 
jects. The experiment with partial mechanization had failed. 

The experience at Gbedin, a project in Nimba County, illustrates the 
difficulties encountered by the Special Projects. Originally beg-gunni!l t_he 
1950's by the USDA as a swamp rice demonstration farm, the project was 
S c f i v a t e d  in the 1960's by the Ministry of Agriculture with the assis- 
tance of the Taiwanese Agricultural Mission and was incorporated into the 
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Special Projects program in the 1970's. Objectives of the project were to 
develop 1,200 ha of swamp and to relocate and train 600 families in 
swamp cultivation. By 1968 only 70 farmers were resettled and 75 ha cul- 
tivated. By 1976, in spite of a st* of 35 people, only 63 farmers were 
active in the project, of whom only three were original settlers. Culti- 
vated area was 69 ha. Annual subsidy costs for the project were $43,000, 
and the cooperative required an additional subsidy of $io,ooo per year. 

Problems in the Gbedin project were manifold. The economic attrac- 
tiveness of the production technique depended on government subsidies, 
and ineffective input delivery negated the effect of subsidy programs. 
Farmers complained about the nonavailability of fertilizer and water. 
Machinery breakdowns were frequent because Agrimeco had purchased 
used equipment, spare parts were in short supply, and machinery opera- 
tors were inadequately trained. This resulted in delays in land clearing 
and preparation which upset cropping schedules. The administration was 
poorly trained and morale was low, partly because of delays in the receipt 
of wages from the government. Farmers did not understand clearly their 
obligations to the cooperatives to pay for services with portions of the 
harvest. Whereas management wanted to market rice, farmers them- 
selves wanted to decide between home consumption and marketing. 
Management was also late in the reimbursement of farmers for rice sales. 
Finally, the experts from Taiwan were hampered by language problems, 
with the result that they often worked by themselves rather than with 
farmers. 

The second type of project development, the Expanded Projects, in- 
volved the improvement of small swampy areas scattered throughout the 
country. Swamps were generally less than 1 ha in size and cultivated by 
individual households. An advance team was to identify areas to be im- 
proved and enlist farmer interest in development. Following this, a tech- 
nical assistance team would arrive and assist with actual swamp prepara- 
tion. The project began in 1972 with two sets of teams, and by 1975 four 
teams were working in the interior countries. About 60 employees were 
involved, with leadership provided by 20 Taiwanese advisers. By 1975, 
roughly 1,000 ha had been identified, but only half of this amount was 
developed, an annual rate of 125 ha (13).  Expenditures approximated $0.2 
million annually, excluding the costs of the Taiwanese assistants. Seventy- 
five percent of Ministry costs went for personnel. As with the Special Pro- 
jects, organizational difficulties hampered the dissemination of the new 
technology. Lack of transport facilities and delays in procurement of 
equipment were frequently cited as constraints in team performance (18). 
In 1977, when the Taiwanese were replaced by advisers from the People's 
Republic of China, the program was disbanded. 

By the mid-1970's government efforts to introduce new production 
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technologies had not achieved much success. Improved techniques ac- 
counted for only 1 percent of cultivated area. Only 2 percent of farmers 
used improved seeds and 1 percent used fertilizer (is). Farmers had not 
demonstrated a strong affinity for the new technologies. In part, disinterest 
occurred because the new techniques were not so economically attractive 
to farmers as planners had assumed. Whereas the new techniques were 
more complex and involved increased use ofintermediate inputs and more 
management and labor organization, without government subsidies the 
net returns per man-day were not substantially higher than for the tradi- 
tional techniques. Even with subsidies, rice had limited attraction as acash 
crop owing to alternative opportunities in tree crops and sugarcane (8).  

Off-farm constraints were equally important. Although the new tech- 
n!ques appeared economically attractive for homeconsumption, organiza- 
tional deficiencies in the delivery of essential supporting services made it 

& _  

$fficult for farmers to find a reliable supply of improved inputs in most 
eas. Farmers were expected to maintain their own pure seed stock and % ha to travel to Monrovia to obtain fertilizer, a zoo-300 km trip from most 

production areas. Shortages ofplanning and extension personnel caused a 
pervasive lack of technical assistance to the traditional farmer. Only 4 per- 
cent of agricultural holdings reported having received advice from exten- 
sion workers (26).5 

Although the new techniques required greatly increased annual out-of- 
pocket expenditures by the farmer, little access to seasonal credit was 
provided through government or private channels. Since capital inputs 
are very limited in traditional techniques, credit is usually used for nonag- 
ricultural purposes, and creditors are generally relatives or village officials 
rather than traders. Commercial banks do not operate in rural areas. Gov- 
ernment credit for rice-related activities were provided through the Agri- 
cultural Credit Division. About $2 million was spent annually, primarily 
for the support of Agrimeco and the Expanded Rice Programs. Some sea- 
sonal credit was dispensed through four cooperatives-Interfowar and 
Gbandi in Lofa County, Amenu in Grand Gedeh County, and Dokadan in 
Nimba County-but these cooperatives comprised less than 1 percent of 
farm families. 

SThe extension service was created in 1960 to "provide technical assistance and help the 
small-holder." In 1977 there were 85 agents and aides, or one worker per 1,600 households. 
In general, the quality of workers is low. Average schooling is less than nine years, since past 
openings were often filled on the basis of political strength rather than ability (6). Few re- 
ceive organized training from the Ministry of Agriculture. In addition, lack of transportation 
and support funds (84 percent of the extension service budget is spent on salaries), ineffec- 
tive program design (the Improved Upland program, for example, makes farmer visits for 
one year only), late salary payments to extension workers, and logistical problems of obtain- 
ing necessary inputs at appropriate times have further hampered the morale and effective- 
ness of the extension service. 



Fulfilling farmer needs for more technical information, improved credit 
availability, and modern inputs is made even more difficult because of 
meager infrastructure. ~nvironmental  factors such as the level and inten- 
sity of rainfall and the presence of numerous valleys and streams have 
made the construction of roads both expensive and logistically compli- 
cated, and transportation facilities have developed slowly. In 1945, there 
were 300 km of roads, none of which were hard-surfaced. By 1962, 1,300 
km of surfaced roads had been built, and this increased to 2,000 by km by 
1974. In addition, there were 3,000 km of dry-weather and secondary lat- 
erite roads. Of this 5,000 km total, 1, loo kni was built in and by conces- 
s i o n ~ . ~  The result is one of the lowest road densities in West Africa-0.02 
km/km2 for all-weather roads and about the same density for seasonal 
roads. Family plots and villages are often isolated, and access to markets 
and to supplies of inputs is costly. The use of foot trails and head-loading 
clearly limits the scale as well as the speed of transport operations, and, 
consequently, transportation problems affect government policies on 
both inputs and outputs. On average, farms are 30-60 minutes' walk from 

9 home villages. In addition, more than an hour is required to reach mar- 
kets, and usually a combination of walking and motor transport is utilized 

(17). 
By 1977 new development strategies emerged in response to these con- 

straints. Success with the concessional model in rubber production and 
iron ore mining invited its application to the rice sector, and proposals 
were developed for large-scale, fully mechanized rice plantations of at 
least 1,000 ha in size. A pilot study was completed in 1978 for a project of 
1,800 ha in Grand Gedeh County. This operation was to be fully mechan- 
ized, modeled after the techniques used in much ofthe United States and 
Australia, with negligible labor employment. Government planners were 
attracted to this method because of centralized control and the ability to 
direct production conveniently to the Monrovia market. In addition, this 
approach largely avoided the problems of inadequate transportation infra- 
structure, deficiencies in administrative abilities, and an ineffective ex- 
tension servlce that hampered the small farmer-oriented projects. The 
key to the effectiveness of large-scale rice plantations hinged on economic 
considerations, however, and when preliminary studies suggested that 
substantial government subsidization would be necessary to sustain pro- 
duction, the proposal was discarded. 

Two new types of programs for small farmers have emerged. The first, 
the Integrated Rural Development projects under the aegis of the World 
Bank, is essentially a reorganization of the small-scale swamp approach 

&See the National Socio-Economic Decelopment Plan (29). Transportation data for 1973 
indicated a total of'z3,ooo vehicles, including 9,200 b~ises and trucks and 4,600 taxis. The 
transport business is dominated by the single-\ eh~cle  owner-operated variety. 
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advocated under the Expanded Rice Program, but with increased empha- 
sis on the removal of infrastructural constraints which hampered previous 
programs. Modeled after similar projects in Sierra Leone, programs are 
planned for Bong and Lofa counties. Besides the development of 4,000 ha 
of swamp rise and 11,ooo ha of improved upland production, the projects 
emphasize the development of health and educational facilities, the estab- 
lishment of input distribution centers, and road construction to improve 
farmer access to markets. Only 50 percent of the $37 million project cost 
is intended for rice. 

The final program currently contemplated by the government involves 
the extensive dissemination of an improved seed-fertilizer package to 
upland producers (19). Like the swamp projects, the improved upland 
program recognizes the importance of infrastructural and institutional 
constraints, and intends to increase the size of the extension service, the 
number of input distribution centers, and credit availability. The 
seed-fertilizer package is intended to reach 80 percent of upland 
producers. An eightfold increase in the size of extension force will lower 
the ratio of extension workers to holdings to 1 : 50. Each holder will be  
visited for one year, leaving the farmer responsible for maintaining his 
own seed stock and obtaining fertilizer. The plan also calls for the 
establishment of 20 regional centers to distribute seeds and fertilizers. 
The three-year progam cost is currently estimated at $32 million. It is 
unclear whether distribution facilities or extension service will be 
maintained after project completion. 

A pilot version of the program was begun in 1976 in the southern 
counties of Grand Gedeh, Sinoe, and Maryland. In total, 1,369 farmers 
received seed and fertilizer, with an extension worker per 60 holdings. 
Although the rice was popular with consumers, it has a harder husk, a i d  
hand pounding was reported to require 35 percent more time than tradi- 
tional rice. Seed repayment rates were 67 percent, although the purity of 
the seeds is doubtful, since farmers often mixed seeds and varieties dur- 
ing planting. Dilution of seed purity will have an obvious impact on 
potential output increases in successive years. Furthermore, the injection 
of increased variation in grain shape and size has major implications for 
the potential quality of rice that can be marketed. With the LAC-23 seed, 
which is harder to mill, the result after processing is overmilled tradi- 
tional rice or undermilled LAC-23 rice. This implies a reduced output 
quality relative to imported rice." Other problems that surfaced in the 
second year involved delays in the distribution of fertilizer, and new 
farmers in the program were required to delay planting. Finally, yield 

Similar problems have been encountered in Asian countries, where varietal innovation 
has increased the range of grain shapes and sizes. Examination of 18 milled rice satnples in 
Liberia revealed only five to contain pure varieties. 



effects appeared substantially less than the 87 percent increases promised 
in the program and achieved on experimental plots. Although no thor- 
ough yield studies were made, reports of extension workers suggest a 35- 
50 percent increase. Reasons for this difference are not known. 

The upland package is seen by the government as an intermediate step 
toward ultimate technological change, since upland cultivation is viewed 
as wasteful of both land and labor. Since it will take time to convince 
farmers to cultivate swamp rice, the short-run approach is to improve 
yields of rice on the upland (16). At the present time, however, therejs  
little evidence to suggest that upland production is inherently less effi- 
cient than more permanent forms of cultivation. Upland t echn iquesae  
more land-extensive than irrigated techniques, but in most areas land is 
not a scarce resource and in general commands a market price c!oseto- 
zero. Labor and capital, on the other hand, are the more critical potential 
resource constaints, and upland and irrigated technologies do not appear 
inherently different in their utilization of these resources per unit of 
output. The improved swamp technique provides an output per man-day 
of 40 percent higher than the improved upland (10.6 versus 6.8 kg paddy1 
man-day), but capital costs are twice as large ($0.06 versus $o.o3/kg 

r-- 
J paddy) (8). Given the dearth of expenditures on research and develop- 

L 
, ment of upland relative to swamp technologies, substantial scope may 

exist for improving the relative efficiency of the upland techniques. 
--. 

The new technologies are improved relative to their traditional coun- 
terparts in terms of economic criteria and appear highly profitable for 
home consumption. The improved swamp technique, for example, offers 
a private profitability of nearly $eoolmt rice and is nearly socially profit- 
able (-$4/mt rice) (8). Therefore, the improved swamp and upland tech- 
niques increase the efficiency of resource utilization within the agricul- 
tural sector and contribute to income generation by freeing resources, 
primarily labor, for cash-cropping activities. The profitability of the new 
technologies, however, remains uncertain. Table 3.6 presents data con- 
cerning incentives for cash-cropping rice. Private profitability is negative 
for the improved upland program and only slightly positive for the labor- 
intensive improved swamp. Tree crops and sugarcane remain more at- 
tractive in terms of relative profitability, with returns above $2.00 per day 
for farmers who have access to the necessary capital inputs (primarily seed- 
lings) and fertilizer. Furthermore, the levels of private profitability that 
do exist in the new techniques depend on subsidies. Government produc- 
tion subsidies for the new techniques are $2olmt rice (this effect is par- 
tially offset by taxation of postproduction activities), whereas subsidies 
from consumers of about $i45/mt rice are provided through the imposi- 
tion of a variable levy on imports. Thus the social profitabilities of the new 
techniques are strongly negative for import substitution. 
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T A B L E  3 . 6  Incentices for  Cash-Cropping Rice in Liberia 
(D<rllars/mt rive, dellbered to hlonrovia) 

Production 
technique Costs Profit 

Upland 554 -96 
Improved upland 520 -62 
Unimproved swamp 464 -6  
Improved swamp, 

labor-intensivea 416 42 
Improved swamp, 

partially mechanizedb 349 109 

Labor as percent 
Social 

-- 
of total costs 

Costs Profit Private Social 

545 -231 79% 81% 
533 -219 65 64 
455 -141 75 77 

Pri\.ate 
rrtr~msl 

man-day 

0.93 
1.01 
1.22 

1.50 

2.34 

S O C R C E :  Chapter 4. 
S O T € :  These calculations do not consider the economic ~ncentivrs r~fhome production-home cunsun~ptirrn 

systems. In this case, the new techniquer appear attractivr relative to the traditional techni~lr~es, and fanners 
may find the net\ technologier attrict~ve for this pulyose. See (10). 

"Based on a different fertil~zer mlx than that contemplated Ibr the LVorld Bank projects. 
DRrpresentati\.e of the now dehnct Special Rice Pruject\, and ~ncluded for con1par:itive polyoses. 

The importance of labor in total costs is highlighted by the last two rows 
in Table 3.6. As a source ofcash income in agriculture, rice must compete 
with tree crops and sugarcane, while local crafts and the rubber and min- 
ing concessions also contribute to a strong rural labor demand and 1976 
wage levels of about $i.zg/day. The new technologies substitute interme- 
diate inputs for labor and thus reduce the relative importance of labor in 
total costs, but input substitution effects are not sufficient to make the 
new technologies socially profitable. Consideration of economic efficiency 
suggests that it is less costly to the economy to continue to rely primarily 
on imports to meet market demand in urban areas and that both farmers 
and national income will benefit more by concentration on alternative 
crops for cash income. 

Gouernment Price and Trade Policies for Rice 

Although government policy of the post-Tubman era achieved little 
with respect to new technologies, major innovations were introduced in 
price and trade policy. Policy makers soon realized that the exhortations 
of the 1960's were not sufficient to induce increased production and that 
prices and profit incentives were necessary to bring about the desired 
responses. Whereas it was recognized that subsidization was necessary 
to increase production, the choice between government and consumers 
as the source of subsidy has influenced the relative use of input versus 
output price incentives. To date, governmental budgetary constraints 
appear to have dictated substantial emphasis on consumers as the source 
of subsidization. 

At the producer level, an attempt was made to support paddy prices 
through the establishment of a purchasing system at each of the three 



government mills located in the interior countries. A purchase program 
was begun in 1973-74 at a price of $0. ii/kg, but drew little farmer re- 
sponse. By 1976-77, prices had been raised to $o.z6/kg, but purchases 
remained small, at about 3,000 mt paddy, or about 1 percent of total pro- 
duction. In part, the limited farmer response was due to the organization 
of the purchase program. The Liberian Produce Marketing Corporation 
(LPMC) attempted to collect rice largely through licensed agents and co- 
operatives, who received a handling allowance and a commission for their 
efforts. However, cooperatives did not grade rice and generally made de- 
ductions from the support price without resort to moisture tests or other 
objective criteria. Licensed agents generally paid on a volume basis, and 
effective prices were as low as $0. 16/kg.B The result was farmer suspicion 
and disinterest in the program. Finally, implementation ofthe paddy pur- 
chase program proved costly to the government. Losses on government 
account in 1976 were about $8o/mt rice purchased. 

A more important factor that limited the effectiveness ofthe paddy pur- 
chase program was the structure of the price system. LPMC maintained a 
constant purchase price of $o.3gdkg milled equivalent, which was attrac- 
tive to farmers in the post-harvest months of December-February, when 
retail rice prices in rural areas were about $o.gdkg. A constant selling 
price for rice of $o.qdkg was also maintained (for rice sold in lots of 40 kg). 
This price became attractive to rural consumers and retailers during the 
pre-harvest months of May-September, when rural retail prices became 
as high as $o.66/kg, with the upper bound established by the price ofim- 
ported rice in rural markets. As a result, 78 percent of total paddy pur- 
chases by LPMC occurred between December and February, whereas 57 
percent of sales to consumers took place between May and September. 
During most of the year, farmers preferred to process and sell rice on the 
private market. 

Although price policy at the farmer level was ineffective, government 
controls over import prices had quite the opposite experience. The Rice 
Committee, by virtue of its control over imports, became the most effec- 
tive policy-making group of the modern era. Established in 1968 to con- 
trol imports and to avoid supposed shortages and surpluses that resulted 

BHigh transport costs reduce rapidly the farmer returns from the price support system. 
But in Voinjama (Lofa County) farmers have organized truck-chartering and own-delivery 
systems, and currently deliver 75 percent of the paddy to the mills, thus bypassing all 
middlemen. The resr~lt is that the Voinjama mill is responsible for 50 percent (1,500 mt) of 
LPMC paddy pnrchases. On the other hand, at Ganta this system has not developed. 
Farmers directly deliver only 20 percent of total purchases of 700 mt; the farmers that do 
deliver directly are relatively large producers whose average transaction volume is I .  y mt. 
Transactions with agents averaged 11.2 mt, suggesting that lower reported prices to farmers 
may reflect increased bulking costs rather than lack ofcompetition in the rice market. These 
figures are based on October 1976-January 1977 sure) ;  data. 
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under free trade conditions, this group experimented with a number of 
different policies. In 1968, the government began a cost-of-marketing 
study with the intent to establish ceiling prices on imported rice at the 
wholesale level. Market shortages resulted as importers held up orders of 
rice, and the program was quickly terminated. Equally short-lived mea- 
sures included the decision to import partially milled rice and an attempt 
to encourage marketing of domestic production through quantitative re- 
strictions and rationing of imported rice in 1972 ( 1 ) .  The latter policy was 
terminated upon the appearance of a black market, which circumvented 
the limitations placed on retail rice  price^.^ 

Currently, imports are regulated through a tender system. Three cate- 
gories of rice are recognized: commercial rice in bags of 40 kg or more; 
luxury rice in small packages; and concessional rice, used as a wage good 
by the rubber, mining, and forestry industries. Only the first category is 
regulated by the Committee. The Committee monitors stock lebels in 
Monrovia, and when supplies fall to 3,000 mt, tenders are invited. The 
Committee specifies the quantity (usually 3,000 mt), and prospective im- 
porters submit sealed bids, which stipulate time of delivery, price, and 
quality of rice. No attempt is made to regulate annual quantities of im- 
ports. The rice is sold at government-regulated prices of $21.55/cwt bag 
($0.475/kg) through officially licensed rice stores located throughout Mon- 
rovia.1° A variable levy is used to absorb the difference between the c.i.f. 
price plus distribution costs and the wholesale price. 

Government control is simplified because the import market is domi- 
nated by two companies, one ofwhich is government-owned, and by the 
foreign concessions, which sell rice at subsidized prices to their workers. 
These groups are responsible for about go percent of total imports; the 
concessions take about a 16 percent share." Imports of rice are consumed 
almost exclusively in urban areas and compose less than 20 percent ofto- 
tal rice consumption. However, rice imports make up nearly 60 percent 
of total marketings. Consequently, the ability of the government to con- 
trol the price of imports is a key influence on market price behavior in 
both rural and urban areas. 

The price of local rice is less directly controlled than the price of im- 
ports, but the high degree of substitutability among varieties makes addi- 
tional price control unnecessary. In Monrovia, LPMC makes local rice 
available to the rice stores at the same price as imported rice. However, 

gRationing is still practiced at the wholesale level when Monrovia supplies become low 
owing to late arrivals of rice. 

'OOfficial prices of $0.484lkg are also established at the retail level, but these are not 
strictly enforced. A standard 16-ounce blue plastic cup is distributed to market women, but 
dashing (overfilling to provide a small gift) and shortening of the cup by scraping it on the 
sidewalk make standardization difficult. 

l1 Based on import data for 1973 (92 percent) and 1976 (go percent). 



demand is limited, since local traders supply most of the domestic rice 
and undersell LPMC. Domestic rice is sold at a discount relative to im- 
ported rice because of its inconsistent quality and the presence of impuri- , 
ties.12 In rural areas, imported rice appears only sporadically, at a 1976 
price of about $271 cwt bag ($585/mt) in the interior counties. As in urban 
areas, the price is constant throughout the year. 

The decision to implement a variable levy system on imported rice was 
the most significant policy of the Rice Committee in the 1970's. Both the 
easing of supply conditions on world markets after 1975 and the change in 
the quality of imported rice meant declining world prices and increases in 
the size of the variable levy. In 1975, c.i.f. prices were $444/mt, and the 
levy was $43/mt By 1977, c.i.f. prices were $28i/mt with tax revenues of 
$145/mt, equivalent to a tariff rate of 52 percent. The revenues generated 
by the variable levy are collected in the Agricultural Development Fund, 
which is to be used for investments in tree crops and rice and as a price 
stabilization fund in the event that world prices rise above the domestic 
price. No funds had been expended by mid-1977, and disbursements are 
controlled by the Ministry of Finance rather than the Ministry of Agricul- 
ture. The variable levy had become an effective generator of government 
revenue; by 1977 the levy amounted to $5 million annually, equal to one- 
third of total governmental expenditures on agriculture. Furthermore, 
this policy indicated a strong preference on the part of government to 
have subsidization for domestic producers come from consumers rather 
than from government coffers. 

Examination of the time series of prices for Monrovia demonstrates 
some important changes between pre- and post-1973 price behavior. Be- 
fore 1973, domestic rice sold at the same price or at a premium over im- 
ported rice. This price relationship reflected both a thin market and the 
sporadic flow of rice from rural to urban areas, since only a few thousand 
metric tons of domestic rice were sold in urban areas. However, the sharp 
price rise of 1973 resulted in a reversal of domestic-imported price rela- 
tionships. Retail prices for imported rice rose 85 percent between 1972 
and 1976, from $275/mt to $508/mt. Prices of domestic rice, on the other 
hand, rose less than 60 percent, from $go8/mt to $488/mt. The Monrovia 
nonfood consumer price index increased 64 percent during this period, 
suggesting a real increase in the price of imported rice and a real decline 
in the price of domestic rice.13 

'*The discount in the annual average price series in Monrovia is probably underesti- 
mated because the prices are monthly averages, whereas the distribution of quantities is 
heavily biased toward the months of December-March. From December 1974 to March 
1975, for example, local rice sold in Monrovia for $.459/kg and imported rice for $.55/kg A 
year later, prices were $.446/kg and $.506/kg, respectively. 

13The total CPI increased by 72 percent over this period. These numbers may differ from 
those referred to elsewhere in the text because of different year coverage. 
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The effect of the increase in the price of imported rice was amplified by 
the decision to import lower-cost white rice rather than American par- 
boiled rice. This policy was undertaken because it was felt that a major 
constraint to the adoption of local rice was that consumers were not accus- 
tomed to its taste. By changing the quality of imports, it was believed, 
consumer tastes could be altered so as to prepare for the adoption of do- 
mestic rice. The alternative policy of introducing parboiling into the rural 
production process was believed impractical. Finally, it was hoped that 
exclusive use of white rice would reduce speculation and black markets 
when supplies ran low, since parboiled rice could be stored for a longer 
period than white rice. Regardless of the above considerations, a definite 
effect of this policy was to increase the impact of the variable levy policies. 
Effective nominal price increases exceeded loo percent. 

Changes in price relationships caused'major alterations in urban and 
rural marketing patterns. Wholesalers and importers noticed the appear- 
ance of marked seasonal patterns in urban rice sales. During the post- 
harvest months of December-March some 9,000 mt of domestic rice 
flowed to urban areas,'* and sales of imported rice were only 40 percent 
of the monthly averages of the remainder of the year. Domestic rice actu- 
ally outsold imports for these months-2,200 vs. 1,400 mumonth. During 
April-November, domestic rice sales in urban markets were only 500 
mumonth. 

These changes in urban marketing patterns reflected increased linkages 
to the rural producing areas. Before 1973, the amount of rice marketed 
was small, since rice made up only 10-12 percent of the value of cash 
sales per household (about 6 percent of the value of household rice pro- 

duction).15 Average sales were 150 kg paddylholding, suggesting total 

I4This estimate is based on monthly sales data for imported rice for the Abi-Djaoudi firm 
and LPMC for the 1975-76 year. These hvo firms accounted for 70 percent of total imports. 
Average monthly sales were 57,621 cwt bags. Average monthly sales for April-November 
were 70,248 cwt bags, and this is used as the consumption standard for urban areas. (Im- 
ported rice is consumed almost exclusively in urban areas, and only in years of extreme 
shortfall are there any movements of imported rice to rural markets. Imported rice is trans- 
ported to rural areas only in small quantities, resulting in high transport costs. Rural prices 
of imported rice are about $o.lg/kg greater than in Monrovia.) Average monthly sales in 
urban areas for the December-March period are 28,926 cwt bags. Since prices are constant 
throughout the year, these figures suggest that 165,300 bags of imported rice are "replaced" 
by domestic rice. This figure is then adjusted for the fact that the sales figures apply only to 
83 percent of total imports, suggesting that 8,800 mt of rice flows from rural to urban areas in 
the post-harvest season. The remaining 17,000 mt of total domestic marketings is distributed 
during the rest of the year among rural and urban areas, although shipments to urban areas 
during April-November are limited, owing to high market prices for rice in rural areas vis- 
a-vis urban areas. 

l5 Van Santen's results (I I ,12) found average sales of 103 kg of rice per holding. A national 
survey during 1970-71 found that less than 2 percent of farmers reported selling more than 
50 percent of their rice crop. In contrast, the same survey found that 46 percent sold more 
than half of their cassava output (7). 



marketings for 1971-72 of 17,000 mt paddy. Since only 16 percent of pro- 
ducers sold rice, average sales were about 1 mt paddy per seller.16 By 
1976-77, market participation among rice farmers had increased substan- 
tially. Twenty-nine percent of farmers reported selling rice, nearly 
double the total five years earlier. The number of small-scale rice mills, 
an additional indicator of market activity, doubled to over zoo mills dur- 
ing this period. Total marketings were now on the order of 39,000 mt 
paddy, or about 16 percent of total production." This amounts to average 
sales of 0.3 mt paddylholding, and 1.0 mt paddy per seller. Thus the sub- 
stantial increases in marketings in the 1970's were not due to increases in - - .  

marketed output per farmer, and the expansion of the market economy 
had taken an extensive rather than intensive course. The number of par- 
ticipants in the market increased, as a result of both population increase 
and the creation of additional profitable opportunities arising from the in- 
crease in rice prices. ls 

Although price data are scarce for rural producing areas, the pattern of 
monthly price movements was different from that in the urban areas. Un- 
til 1972, annual average prices in rural areas seemed relatively stable in 
nominal terms. Rice sold in cwt bags for $8.50 ($0. igkg) ,  and in rural 
markets retail prices averaged $o.zdkg, with seasonal ranges from $0.17 
to $0.28 (10,i 1). This was below prices for domestic rice on the Monrovia 

16This is equivalent to the output from 1 ha of upland rice or 0.6 ha of swamp rice, and 
implies that the larger upland farms and individually controlled swamp holdings were pri- 
mary sources of marketed output. Data from one study (7) found that 8 percent of upland 
farms, representing 9,000 upland rice holdings, were greater than 5 ha in size. These large 
farms were usually operated by village elders who had claims on voluntary labor or by 
farmers with the financial ability to hire. Another sunrey (2) found that rice from personal 
farms run primarily by women was a major source of marketed output. Swamp rice holdings 
totaled io,ooo. 

'"Micr0ec0n0mic production data were not available for 1976-77, necessitating the use 
of less direct indicators of marketings. Rubber roller mills compose 73 percent of total small- 
scale mills, and sales of rubber rollers for 1976-77 were 640 pairs. With a capacity of 35 
mt/paddy pair. and assuming that nonrubber roller mills process the same amount of paddy 
as rubber roller mills, annual small-scale mill throughput is 31,000 mt paddy. Government 
mills purchased 3,000 mt paddy. Hand-pounding sales are estimated from government pur- 
chase data. Government mills purchase hand-pounded rice for $o.+$kg throughout the 
year, but purchases occur only in December and January. For 1976-77, zoo mt of hand- 
pounded rice were purchased, or about 15 percent of go\zernment paddy purchases during 
these two months. Hand-pounded sales can tbus be estimated at 5,000 mt of paddy, giving 
total rice marketings of 3g,ooo mt paddy, or about 26,000 mt rice. 

I8The number of total holdings increased by 35 percent over this period. The number of 
upland rice holdings increased by 34 percent. from 96,000 to ing,ooo, while swamp holdings 
increased by 37 percent, from g.500 to 13,000. Increases in marketings would also result i fa  
substantial number of farmers began sales on a very small scale, perhaps substitutingcassava 
for rice in their own consumption patterns. But cassavaprices have increasedat roughly the 
same pace as rice prices, thus negating substitution incentives. Retail rice prices increased 
by E8 percent in Monrovia between 1972 and 1976, from iz .g~l1b  to z4.2Q/lb, while cassava 
prices increased by i i g  percent, from g.zQ/lb to 7.oQilb. During the 1971-76 period, rice 
prices increased by 74 percent, cassava prices by 79 percent. 
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F l  G U R E  3.1. Retail Rice Prices During 1977 (U.  S.  $/kg). 

market, which averaged about $o.~o/kg during this period. By 1976 prices 
for domestic rice in rural areas had increased sharply. Rice in cwt bags 
now sold for $20 ($o.44/kg), with a seasonal range of $15-25 ($0.33-0.55). 
Prices at the retail level were in the range $o.45-o75/kg7 with the magni- 
tude of the seasonal price movement varying from year to year. 

Hence, by 1977, rice markets had become substantially more inte- 
grated, since rural prices were now more in line with urban prices. In 
fact, for much of the year and probably on an annual average basis, retail 
rice prices in rural areas were abot;e prices in urban areas, a reversal of 
historical relationships. Figure 3.1 summarizes these price relationships. 
Prices for imported rice ran the pricing system. Constant throughout the 
year, they promoted flows of domestic rice to urban areas only in the post- 
harvest months. Imported rice prices acted as a ceiling on rural area 
prices by limiting potential increases in the price of domestic rice on rural 
markets. 

For rural producers, rice prices had increased by about 150 percent in 
nominal terms, perhaps 75 percent in real terms, and marketed supply 
increased by 135 percent. But in the aggregate, the magnitude oftht: sup- 
ply response was small. Since population growth accounts for 6,000 mt of 
additional marketed rice production, the maximum supply elasticity, re- 
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sulting if all the increased output came from expanded acreage and there 
was no substitution in farmer consumption patterns (presumably between 
cassava and rice), is only o. 1. The response was indicative of the low levels 
of average private profitability for cash-crop production with the tradi- 
tional technologies. The traditional upland techniques had an average 
profitability of -$96/mt rice for Monrovia delivery, whereas swamp rice 
offered -$6/mt rice. If two-thirds of swamp and irrigated production is 
assumed marketed, this leaves about 20,000 mt of paddy marketed from 
upland farms, or about l o  percent of upland production. For the majority 
of upland rice farmers, rice was not an attractive source of cash income. 

A low supply elasticity does not imply that farmers lack price 
responsiveness. Relative prices of rice did increase, but the traditional 
two-factor technology (land and labor), the lack of access to profitable new 
technologies, and severely restricted capital markets can be important 
constraints on the shape of an aggregate supply curve. Coffee and cocoa 
prices increased by 30-40 percent, reducing the incentives to shift 
resources from alternative cash crops into rice. Finally, nominal rice price 
movements were partly offset by an 80 percent increase in the nonfood 
price level during the 1970-76 period. The result of price policy under 
these conditions reinforces inflation rather than increasing real output, and 
rural unskilled wage rates doubled during this period, while land remained 
an essentially free resource. 

Government Policy and lncome Distribution 

Numerous references have been made to the disparities between rural 
and urban income levels (3, 29). But in contrast to historical patterns, gov- 
ernment policies of the 1970's benefited rural areas. Rural areas made 
substantial gains in income relative to the urban sector during the 1972- 
76 period. 

Information contained in the National Development Plan and publica- 
tions on national accounts estimation (23, 27, 28, 29) can be used to 
specify, in general terms, the nature of the rural-urban income linkages, 
and thus to estimate changes over time in rural-urban income differen- 
tials. The rural population's contact with the monetary economy comes 
primarily through the sectors of Mining and Commercial Agriculture and 
Forestry, which serve as major sources of off-farm employment. The 
mining sector is a foreign enclave, connected to the rest of the economy 
through taxes (5-7 percent of sector GDP) and wage payments (15 per- 
cent of sector GDP). The Commercial Agriculture sector includes planta- 
tions of rubber, coffee, cocoa and oil palm, forestry concessions, export 
fishing firms, and large-scale poultry farms. Rubber production alone 
accounts for 60 percent of the GDP of this sector; wage payments absorb 
40 percent of GDP originating in rubber. All wage payments of the min- 
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T A B L E  3.7. Income Distribution 
(Million dollars. except as indicated) 

Urban Rriral 

Distribution 1972 1976 1972 1976 

Monetary sector: 
Agriculture 2.7 5.6 15.3 32.2 
Mining 9.9 12.9 21.3 27.7 
Other sectors 191.9 260.0 - - 

Traditional sector - - 71.9" 143.9 
T O T A L  204.5 314.5 108.5 203.8 

Income per capita 
(dollars) 686 888 95* 168 

Real income per capita, 
1972 prices 686 516 95 98 

S U I R C E S :  23.27. 
"DitTrrs from official estimatrs, owing to rrv~sions in the estimation ofthe value ofrire prodnction. Bawd on 

data prewntrd in this *tudy, 1972 rice output i s  valued at $31.5 million rather than the $19 7 nlillion prestwted in 
nlficial estimatrz. 

%. E. van Santen, In hvo micro-sorvpys of F o p  and Gbarnga, estimated per capita Incomes at $,54 and $83, 
rrspectivrly ( 1 1 .  121. Van Santrn evaluated rice at a firm gatr prlce ofS13Umt rathrr than at nzral retail pricrs of 
S220,mt. if the higher price is used. \an Santen's estinlatrs become $70 for F o p  and $103 for Gbarnga. 

ing sector and 40 percent of the commercial agriculture GDP are allo- 
cated to the rural sector. This assumption overestimates rural income 
somewhat, since some of the wage payments in mining accrue to urban 
dwellers and rubber is more labor-intensive than the other industries in 
the commercial agriculture sector, and thus rural-urban income differen- 
tials will be underestimated. Finally, absolute urban incomes are dis- 
torted by the inclusion of concessional income in urban income figures. 
C o n c e s s i o n s  (primarily t i m b e r ,  r u b b e r ,  a n d  iron o r e )  p r o v i d e  a b o u t  50 
percent of monetary GDP. The urban population benefits from this in- 
come primarily through taxes (about 7 percent of sector GDP), the re- 
mainder accruing to expatriates and foreign sources. Only tax revenues 
are attributed to urban incomes.lS 

Results of these calculations are presented in Table 3.7. Real incomes 
in urban areas fell by 25 percent between 1972 and 1976, while real in- 
comes in rural areas remained constant. As a result, urban-to-rural nomi- 
nal income differentials declined from 7 : 1 to 5 : 1 during this period. 
Thus, in a period of strong inflation between 1972 and 1976, when the 
economy experienced a 72 percent increase in the CPI, government pol- 
icy was able to maintain rural sector real incomes, and shift income distri- 
bution significantly in favor of rural areas. 

Rice price policy played an important role in maintaining the purchas- 
ing power of rural inhabitants. Forty percent of the increase in rural in- 

lsIncluding concessional income in the estimation of urban income leads to per capita 
estimates of $1,126 and $1,415 for 1972 and 1976, respectively. 



T A B L E  3.8. 1ii1~)act of Rice Price Po/ic!/ on  Real Incornc,s, 1972-76 
iM~l l~ t ,n  drrllar,) 

soc~ck:s:  Data are Inln~ t l ~ r  text, 4.2 .5 .  and E r i r .  \Ionkc. "Gr,vemrnent lntrnrnt ion imd Intcmational Trade 
<rl'R~ce." Ph D ,li,\ertat~oli. St;lnlortl Cni\errlt?. St;mSorcl. IRM. 

"Tran\Srrr for 1476 ilre esti~nated unclrr the follo\vinp cstini.itr.: I,! cons~lmptlon patterns: 

l'rl,,ir~ Rural 
I'er c i ~ j l t t ~  v~nst tn~ipt iot~ (!>,ti 0.107 0.107 
I~npmt-  (mtl 211,MY) 8.IXK) 
I l ~ ~ r n c ~ r t i c ; ~ l l ~  prod~lcrd lmtl 9.000 122,000 

'Re;~l pn,duc.rr prlcr\ ectirnated to I>.,\ r ~ricre;lsed 1,) 75 percent al,tne 1972 prict,r 1,IS2201mt. 
'Biibrd o n  .I 1976 t;1rill'ol$H2,n1t. 
d H ~ ~ ~ . ; ~ I  consun~l> t i~n  < > I '  i ~ , i p ~ r t \  C . O I ~ I C \  pr~~nari ly through rrll,rldized salw I,? the mhlwr .tnd rnlning conccz- 

,ion\. Conceasic,n;tl import* ;Irr al,out 15 pen.c.nt of ann~t:il Inlpi,rts. 
'Erce\\-l,urdtw ctrrlsulnrr \w.l5are losses .ire. calcul;atrd In trrnls of the. Hlckr~an equivalent vari;ttion mea- 

o r e .  Price rl.rsticity <rS~lrn~.trtd ic nsbnlrnrd a \  -0.9. tile incmnr olt,l;lsticlh i\ awrtlned as 0.5. Thv prlct. clartl- 
city is the nio\t ~niport,~nt I>aranit.tcr in rrr~pir~c.;~l c*t~mation. T ~ P  nir,rc p r i c r -~nr l ;~ r t~c  tire drlnand, thy Io\\.t,r t h r  
vahie of the \ \ P I I I I T ~  IOCS. The?? pstim,ltc~ are not lnclr~drd in T;il,lr 3.6. 

Income transfers:" 
Urban consumers-rural producersb 1.5 
Rural consumers-rural producers 22.1 
Urban consu~ners-govemmentc 2.4 

come during this period was due directly to the decision to maintain high 
rice prices through the variable levy system.20 Table 3.8 presents some 
summary estimates of the impact of rice price policy on real incomes of 
the rural and urban sectors. Most of the income transfers occurred be- 
tween rural consumers and rural producers; this accounts for the stability 
of rural real incomes observed in Table 3.7. Real income transfers from 
urban consumers were directed primarily into government coffers rather 
than toward rural producers because imports continued to dominate ur- 
ban consumption patterns. In 1977, with the variable levy at $144/mt due 
to declines in world prices, the difference between urban-government 
and urban-rural transfers on rice expenditures increased even further, 
and total consumer-government transfers were about $5 million. 

A final area of welfare loss resulting from the rice price policy is the 
impact on consumer welfare of a real price change. These are not incorpo- 
rated in the estimates of Table 3.7, owing to the uncertainty of estimation 
of the critical parameter-the price elasticity of demand. But even at the 
relatively large elasticity of -0.9, the equivalent income effect of the 
changes in rice prices is relatively small; estimates of real per capita in- 
come presented in Table 3.7 fall from $98 to $93 for rural inhabitants and 
from $516 to $514 for urban dwellers. 

Consumer welfare l o s ~ e s : ~  
Rural consumers 6.4 

Per capita (dollars) 5.0 
Urban consumers 0.6 

20The value of rice production during this period rose from $31.5 million to $70.8 million 
(evaluated at rural retail prices of $zzolmt and $qR8/mt, respectively). These figures under- 
estimate the actual effect of rice policy on incomes, since they neglect the effects of rice 
price increases on unskilled wage rates (rice, as the staple food, acts somewhat as a wage 
good), and thus on the costs of other commodities produced in the rural economy. 

Rural ~onsumers '~~-govem~nen t  0.6 Per capita (dollars) 2.0 
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Conclusion 

The ability of the government to control price levels in both rural and 
urban areas through trade restrictions has been the major success of Libe- 
rian rice policy. Policy has been successful in encouraging a much closer 
integration of rural and urban rice markets and has effectively transmitted 
real price increases to rural producers. Although rice as a cash crop is still 
economically unattractive to a majority of producers, market participation 
nearly doubled in only five years. In the face of severe technological and 
infrastructural constraints, the price response of farmers was impressive. 

Implementation ofthe variable levy system for imported rice has allowed 
the government to encourage rice production through transfers from 
consumers to producers rather than through direct government subsidiza- 
tion of producers, thus sidestepping potential constraints on the govern- 
ment budget that might result from direct production subsidies. Although 
government finances are relatively secure in Liberia, the government has 
largely avoided policy alternatives that are likely to require subsidization, 
such as production projects, and preferred policies that result in revenue 
generation, such as the variable levy. This suggests that budgetary consid- 
erations are of critical importance to government planners. 

The Liberian experience with rice policy demonstrates that prices are 
necessary but not sufficient conditions for transforming agriculture. 
Increases in rice production since 1974 have been limited in the aggregate 
because the effects of rising input prices have eroded much ofthe impact of 
rice price increases. Government attempts to introduce technological 
change in rice production have met with very limited success, as direct 
interference in rural production has proved to be far more complex and 
demanding of government resources (both financial and human) than 
import price manipulation. The inability to relieve the institutional 
constraints of input delivery and credit availability as well as the erratic 
delivery of technical and mechanical services have done little to create 
enthusiasm among farmers. In addition, the basic problems of transporta- 
tion availabilities to encourage marketing and of the size and quality of the 
extension service to provide adequate follow-up services remain unsolved. 
But, most important, the new technologies are on average less privately 'J2 
profitable than alternative cash crops. To date, therefore, there has been 
little incentive for the farmer to adopt much more complex, and, under 
Liberian conditions, often riskier, rice technologies. 

The future development of the rice sector depends on three factors. 
The first, and most critical, centers on the creation and dissemination of 
economically attractive new technologies, i.e. the ability to increase pro- ' 

duction efficiency. The improved swamp technologies appear more effi- 
cient than the traditional techniques and are nearly socially profitable 



when produced for home consumption. The results imply that the adop- 
tion of the improved techniques for home consumption should not re- 
quire the heavy taxation of consumers that results from the variable levy 
system. But the new techniques are not socially profitable for delivery to 
Monrovia and thus represent inefficient utilization of agriculture's re- 
sources. Even with heavy subsidies, average private profitabilities are not 
high, and the impact of the new technology on the level of rice imports 

, appears uncertain. New technologies are needed that can efficiently sub- 
/ stitute capital for labor. Relative to irrigated technologies, rainfed tech- 
/ nologies have received little research and development, and the potential 

/ for new upland technologies is largely unknown. 
The second critical factor involves future investment in infrastructure. 

Improved transportation facilities will undoubtedly increase rice market- 
ings as more farmers become integrated into the commercial sphere. The 
adoption of new technologies will require both an effective extension ser- 
vice and improvements in financial capital markets to allow farmer access 
to improved inputs. These developments are likely to benefit the more 
profitable cash-crop alternatives of coffee, cocoa, and sugarcane, as well as 
rice production. The new production programs recognize the importance 
of these constraints, but the investment requirements are not insubstan- 
tial. The $27 million programs of the World Bank, for example, will reach 
at most g percent of total rice farmers. 

The final area of importance involves the future behavior of domestic 
rice prices. It is unclear whether the relative gap between domestic and 
world rice prices will be maintained over time or be allowed to erode as 
world prices rise in nominal terms. The relationship between domestic 
prices of rice and inputs will be an important determinant of future pro- 
duction response. Failure to maintain the tax on rice imports will further 
shift production incentives for cash-cropping away from rice-and increase 
the reliance of the urban sector on rice imports. 

Modern rice policy has been most affected by, and often the result of, a 
search for new sources of economic growth. That policies should result in 
benefits to farmers and thus improve income distribution was not central to 
the government's decision-making process, as evidenced by the willing- 
ness to explore technologies of any scale, regardless of distributional 
impact. Rather, the emergence of small-scale techniques has been based 
on economic superiority relative to their large-scale counterparts. But as 
the companion paper (8) to this analysis suggests, these new techniques 
will affect rice production largely through increases in the efficiency of 
production for home consumption. This will increase rural incomes by 
freeing resources for cash-cropping activities, which, under current 
conditions, will not include much marketing of rice. Opportunities for 
growth of the Liberian agricultural economy lie with small farmers, but in 
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the absence ofmore efficient new technologies, import substitution for rice 
appears an unlikely source of growth in real income. 
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4. The Economics of 
Rice in Liberia 

Eric A .  Monke 

Rice is the primary staple food of both urban and rural areas in Liberia, 
and almost the entire Liberian population produces or consumes it. In 
rural areas rice remains the focal point of traditional agricultural life. Yet 
as urbanization has fueled market demand for rice and as the agricultural 
sector has become increasingly integrated into the market economy, do- 
mestically rice has remained largely outside the market. Im- 
ports of rice have satisfied increases in market demand, and coffee, cocoa, 
and sugarcane have emerged as dominant cash crops. Government at- 
tempts to encourage marketings of domestic rice through increases in 
prices and the introduction of new technologies have had only limited 
effects. 

The primary objective of this Chapter is to analyze the economic struc- 
ture and performance of the rice sector at both the production and post- 
production levels. The chapter is divided into five parts. The following 
section describes the existing and potential techniques of rice production, 
processing, and transport. Emphasis is on the technological and environ- 
mental constraints on performance rather than on specific cost incentives, 
which are the subject of the rest of the paper. The second section dis- 
cusses government incentives and infrastructural and institutional con- 
straints, and the third section is a discussion of factor markets and shadow 
prices. The fourth section analyzes costs and incentives from both a pri- 
vate and social perspective, and the fifth section subjects the results to 
sensitivity analysis to test for the importance of changes in underlying as- 
sumptions. The chapter concludes with a brief summary of principal 
results. 

Delineation of Techniques 

Production 

Major characteristics of Liberian rice production techniques are high- 
lighted in Tables 4.1 and 4.2. Upland rice production is the dominant 

The author would like to thank the members of the Rice Project, particularly C. P. 
Humphreys, S. R. Pearson, and J. D. Stryker, for many helpful comments. 
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T A B L E  4 .1 .  Key Characteristics of Rice Production Techniques in Liberia 

Upland 190,000 1.05 199,500 no no no 

Improved 
upland - 1.57 - yes yes no 

Unimproved 
swamp 8,100 1.55 12,555 no no no 

Improved 
swamp I 2,000 3.50 7,000 yes yes yes 

Improved 
swamp I1 included in 3.50 included in yes yes yes 

improved improved 
swamp I swamp I 

S O ~ . R C E S :  Production d.aea are firrln 2.3 and 2 4 .  For c l t . \<r~~, t ion  01 thr techrriqr~cs, s e e  16, 17, 18, 19. and 2.5. 
N O T E :  .4 single cnrp per year is prndllcrd with ill1 Iht. t t . ~ I i n l , ~ u r \  listrd, arrd water control is a ltrctor only in 

thr hvo "inrprt~vrd r\v:in~p" t r c h n i r l ~ ~ r , ~ .  T h e  land is l~rrql .~rrd irntl the crop har\ested rn;rnrtally in ever? casr 
e i c e p t  " l ~ n p r o \ r d  ,u-;tnrl, 11." in u l i ich  tnretors and prnrrr tiller* ,Ire usrd in ~~rrpantt iun and sicklrs are usrd in 
hamesting (in\tr.,d n l t h r  knives used in e v r y  nthrr t.tisc.1. 

technique, accounting for over go percent of the annual national output of 
210,000 metric tons of paddy. Rice is produced with a slash-and-burn 
technology and is intercropped with numerous fruit and vegetable crops, 
including corn, pepper, bananas, plantains, cassava, and okra. Rice is 
usually grown for only one year, since low soil nutrient levels and weed 
competition make rice production impractical in succeeding years. Cas- 
sava, peanuts, or sugarcane is occasionally planted in portions of old 
fields. The land is fallowed from seven to 50 years, depending primarily 
on the degree of population pressure. In general, younger bush is pre- 
ferred by farmers and as yet there is little evidence of pressure on the 
fallow cycle.' Farm size is thus primarily a function of consumption 
needs, the health of the household head, and the availability of labor. 
Area per household planted to upland rice averages 1.4 hectares. 

Farming begins in February or March with brushing, when the under- 
growth is cutlassed and left to dry.2 Trees are felled with an axe, and to- 
ward the end of the dry season (April-early May) the field is set on fire. 

See Currens (3) and Prodcrction Est imtes of Major Crops (24). The age of bush is esti- 
mated by the type of vegetative growth that predominates. In addition to population pres- 
sure, the age and health of the farmer are also important determinants of the fallow cycle, 
since older bush requires more effort in land clearing ( 1 ,  3). Pressures on the fallow cycle in 
Liberia appear less severe than in Sierra Leone, where a survey by Spencer (11) found aver- 
age fallow times of 8.6 years for the southern region. 

2The crop calendar in this discussion applies to the northern part of the country, where 
70 percent of production occurs. Timing of rice production in the southern areas is one or 
two months ahead. 
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T A B L E  4 . 2 .  Quantities and Costs Per Hectare of Major Inputs in Liberia 

Production 
techniqrtr 

Recurrent .4nn1lsl 
Iann Land d e ~ e l o p -  Extens~on 
lal>or Sccd* ment c05t aen'lce coat 

iniati-dnys) (kg1 (dollars) (dollars) 

Upland 214 50 0 0 
Improved 

upland 23 1 50 0 24.67 
Unimproved 

swamp 243 65 7.99 0 
Improved 

swamp I 33 1 45 118.38 49.26 
Improved 

swamp I1 235 45 237.38 134.58 

S O L  R C E S :  3, . 5 , ; Y ,  9 ,  11,16,1; ,  16, 19.21.22,  24, and 25.  Interview\ in Lola, Nimha, and Grand Gecleh 
countlra were also rlsrd to evaluate confllct* In data from the various sources and to complement exirt- 
Ing ditt.~ (e.g. the collection of 1975-76 input prlce~) .  

SOTE. 12kg ol lertll~zer (n~trogen, phosphonla, and potassl~nn) \+.err applied in each ol the three Inn- 
proxed tech~urlrle.*, no f er t~ l~zer  was rr.*ed In the other,. Fertlllzer Ie\els are those used In the Expanded 
Project*. The new \\'orld Bank projects In Lobdnd Bongcountie5 lntend to u.*r diftrrent proportions: .10- 
W kg S,  10 kg P. and no K.  The ~rnproved upland arra, will recelxr 20 kg S, 20 kg P, and no K.  

Stumps are left in the ground. These tasks are influenced by weather con- 
ditions, and early rains can cause a higher labor input per hectare or lower 
yields as clearing and weeding are made more difficult. The importance of 
the weather factor was demonstrated in 1975 when heavy rains in March 
caused a l o  percent decline in national production. In the succeeding 
year, 47 percent of farmers reported being able to make larger farms, and 
production returned to its 1974 level (24). 

When the rains begin, rice seeds are broadcast and the land is lightly 
tilled with a hand hoe. Planting may commence at any time between mid- 
April and mid-July and continues for several weeks. There is large varia- 
tion in the timing of planting although excessive delays result in lower 
yields, owing to the flushing of nutrients that occurs if the ground is left 
unoccupied during the early rains. Seeding rates are about 50 kilograms 
per hectare (kg/ha).3 O y z a  sativa is the dominant species and is repre- 
sented by numerous varieties. O y z a  glabberima is also present in most 
areas and comprises 1-10 percent of the plant population (1). Maturation 
times are 150-80 days. The presence of numerous varieties of rice and the 
long planting period result in an extended harvest period between Sep- 
tember and mid-December, with most rice harvested at the end of the 
period. The genetic diversity probably also aids in resistance to pests and 
diseases. 

The interim period is devoted to a number of tasks. Wooden fences 
with traps are erected around the field as protection from rodents, which 

lncreases in the seeding rate do not effect yields, nor does changing the form of applica- 
tion (some southern counties use seed drilling). See Carpenter ( I ) .  



144 ERIC A .  MONKE 

may take as much as 30 percent of the crop (1). An on-farm shelter and a 
scaffold to aid in birdwatching are also built. Weeding begins 6-8 weeks 
after planting and is normally done only once because the long fallow pe- 
riod effectively suppresses weed growth. Although highly variable, bird 
watching may be necessary for two weeks following seed germination and 
for four weeks before the harvest. Bird watching is usually performed by 
children and less able adults. The most severe damage occurs on the 
early- and late-maturing crops, thus placing additional constraints on the 
timing of farm operations. 

Rice is hand-harvested with small knives. The stalks are gathered into 
bunches and stacked near the on-farm shelter for eventual transport to 
the village. Paddy is stored in a loft in the "rice kitchen." The area below 
the loft is used for cooking, with the smoke from the fires acting to inhibit 
mold, bacteria, and insects. The rice is threshed immediately prior to 
processing by drawing the stalks between the feet or flailing. While hand 
harvesting is a time-consuming process, the flexibility in the timing of 
planting and the presence of varieties with different maturation times al- 
low a temporal dispersion of labor requirements and make the introduc- 
tion of labor-saving techniques such as sickle-harvesting difficult. Harvest 
and post-harvest activities consume 36 percent ofthe total expenditure of 
214 man-dayslha. 

Pesticides, herbicides, and chemical fertilizers are almost nonexistent 
in traditional practice. The burning process acts as a partial substitute for 
chemical application. Because of the abrupt change in environment from 
bush to rice, losses due to disease and insect pests are low, although stem 
borers are occasionally reported. The success of the burn and the age of 
the bush are inversely related to the extent ofweed development, since 
high forest discourages weeds and successful burns kill weed seeds. Fi- 
nally, most of the nutrients available to rice are deposited on the soil as 
soluble ash after burning, with nitrogen provided by the accumulation 
and decomposition of leaf litter during the fallow. Most upland farms ex- 
hibit signs of nutritional stress in the latter half of growth, however, owing 
to nitrogen and phosphate deficiencies (1). Hence the quantity of vegeta- 
tive cover that is felled and burned is an important factor in yield determi- 
nation. Average yields are about 1, loo kg/ha. 

The improved upland technology considered in this chapter involves 
the adoption of a seed-fertilizer package. Weed control with herbicides is 
not included in the package because of the uncertain effects on inter- 
cropped vegetables. The improved variety, LAC-23, selected from locally 
grown varieties, is red-grained and long-panicled, and has yielded 87 per- 
cent above traditional varieties on experimental plots. On-farm results are 
not yet available, although preliminary indications from pilot schemes 
suggest that a 50 percent increase in yields is a more realistic estimate of 
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the impact of the package. It offers limited savings in labor input per unit 
of output because harvest and post-harvest requirements increase along 
with yield increases. Total labor requirements increase by about 8 per- 
cent above the traditional technique to 231 man-da~s/ha.~ 

The cultivation of small swampy areas scattered throughout the country 
is the second most important production technique, accounting for 15,000 
mt of paddy. Introduced in the late nineteenth century from Guinea and 
Sierra Leone, swamp cultivation generally plays a supplementary role in 
subsistence production. Swamps are usually cultivated by women, who 
may have a claim on the upland farm rice supply but desire their own 
supply for cash purposes or social reasons such as the support of relatives 
on the periphery of the household organization. Average holding size is 
0.6 ha (23, 24). 

Swamp cultivation techniques differ little from those of the upland. Im- 
proved nutrient availability and retention of the swamp soils make fallow- 
ing necessary only once every four to five years. Fallow periods are only 
one or two years. Initially, small trees and undergrowth are removed. 
This operation does not have to be repeated as long as the swamp is culti- 
vated. In July, after the upland fields have been planted, grass is cut or 
pulled from the swamp. When the fields are wet, the seed is pregermi- 
nated and then broadcast. Transplanting may be practiced in poorly 
drained swamps that remain flooded for most of the year. Transplanting 
results in a reduction of labor times for weeding but increases planting 
labor demand. With either seeding method yields average about 1,600 
kg/ha, although broadcasting requires a higher seeding density of 65- 1 lo  
kg/ha. Compared with upland production, swamp rice suffers less from 
rodent damage, but weed competition is severe. Bird watching is neces- 
sary for four to six weeks before harvest, and the small size of fields means 
increased labor requirements for this task on a per hectare basis relative 
to upland production. Rice is harvested in December and January. 

The introduction of improved swamp technologies with increased water 
control, fertilizers, pesticides, and improved seeds has received the most 
attention from government planners, who envision that this type of'pro- 
duction will eventually dominate rice production. Currently, improved 
swamp and irrigated techniques are responsible for 7,000 mt ofpaddy per 
year, or 3 percent of national production. Two of these techniques are 
considered here-the improvement of small swamps and the develop- 
ment of larger swamp areas of at least loo ha each. 

The first technique involves the improvement of traditional small 

4The actual impact on labor usage may be greater than this, since LAC-23 is a hard- 
grained variety and thus more difficult to process than traditional varieties. Small mills, for 
example, charge a 40 percent premium in the one area marketing LAC-23. Hand pounding 
is also reported to be more difficult. 



swamp areas with labor-intensive methods. This technique was intro- 
duced through the Expanded Rice Projects, in which teams of experts as- 
sisted villagers in the identification and development of suitable areas, 
and it is similar to the technique intended for dissemination through the 
World Bank Integrated Rural Development Projects. By 1975-76 about 
500 ha had been developed with this approach. Development begins with 
the removal of tree and bush cover, including the stumps. This process is 
followed by the excavation of major drainage and irrigation canals, the 
separation of fields with small bunds, leveling of the fields, and finally the 
creation of tertiary canals and drains to supply individual fields. Leveling 
is the highest cost component in land development and the most critical 
as well, since otherwise areas of higher elevation will become weed- 
infested and rapidly have their fertilizer flushed into low-lying areas, 
while in the low areas the water will be too deep for adequate tillering and 
healthy root growth. 

Recurrent operations begin with land preparation, which includes 
killing of weed cover. The field is then lightly flooded and puddled to re- 
duce water and nutrient seepage. Seeds, usually South or Southeast Asian 
varieties, are grown in a nursery for three weeks before tran~planting.~ 
Seeding rate are 45 kglha. Plants are set out in lines for easy weeding and 
a basal dressing of fertilizer is applied. Weeding is done by hand. Fertil- 
izer is applied twice more during the 120-day growth period and bird 
watching is necessary for a month before harvest. Yields average 3,500 
kglha. 

Labor inputs are high, on the order of 330 man-dayslha. This level is 
about go man-days/ha greater than labor requirements for the traditional 
swamp technique. About 65 percent of this difference arises from in- 
creased labor demand in land preparation and seeding. The remainder is 
due to increased harvest and post-harvest demands, since yields are more 
than double traditional levels. 

The second major class of government projects, the Special Rice Pro- 
jects, are partially mechanized. These projects are larger developments 
than the small swamps discussed above, occupying as much as 300 ha 
each. The scarcity of large swamp areas limits the potential of this tech- 
nique, and only 750 ha have been developed. Land development is mech- 
anized, a power tiller is employed in land preparation, and sickles and a 
pedal thresher aid in harvesting. Although two crops per year are possi- 
ble, sufficient water is rarely available in the dry season unless costly dam 

5Varietal development remains incomplete, and there is a need for avariety that is resis- 
tant simultaneously to blast and iron toxicity. Resistance to diopsids and stem borers is also 
desirable, particularly for continuous cultivation of a given land area ( I ) .  The Liberian expe- 
rience with continuous cultivation is limited, and long-term potential pest-rice relationships 
are not known. 
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and pumping systems are introduced. In addition, the increased inci- 
dence of blast disease and heightened bird problems make rice an unat- 
tractive second crop. Yields approaching 6,000 kglha have been achieved, 
but the average is 3,500 kglha. Labor times are reduced to 235 man-days/ 
ha, and, except for sickle harvesting and pedal threshing, recurrent op- 
erations are similar to those for the labor-intensive swamp technique. 

Milling 

Four milling technologies are prevalent in Liberia (see Table 4.3). 
Hand pounding is the dominant technique and is used almost exclusively 
to process rice for home consumption, although a small proportion of 
hand-pounded rice is marketed. Two types of small-scale mills with tech- 
nical capacities of 0.25 mt paddylhr are also widespread. The Japanese- 
made Yanmar rubber roller is the more common type, accounting for 160 
of an estimated 220 small mills. The remainder are steel cylinder mills 
and simple hullers, primarily of British manufacture. Only the rubber 
roller type is locally marketed. Steel cylinder mills are mostly purchased 
in Sierra Leone. Finally, there are three government-operated Japanese 
Kyowa large-scale mills. They use the rubber roller principle, and each 
has a technical capacity of 2 mt paddyhr. 

Hand pounding is the traditional method of processing. Paddy is placed 
in a wooden mortar and pounded with a long pestle. After pounding, the 
rice is winnowed and the operation repeated, depending on the degree of 
milling desired. Three poundings are generally adequate. Outturns for 
home consumption are estimated at 65 percent. Asian data suggest 50 to 
60 percent is a more appropriate range for marketable quality, and 60 per- 
cent is assumed in the estimation of commercial channel costs. Hand- 

T A B L E  4.3. Key Characteristics of Rice- Milling Techniques in Liberia 

Qual~ty of 
Projected full output Rice milled Social cost 

capacit) (percent Milling in 1976 (mt (Slmt millvd 
4lilling technlque (mt paddylyear)" hrokens) ratio milled rice) rice) 

Hand pounding 7lperson 40-50% 0.65 126,200 78.60 
Small-scale 

rubber roller 64,000 25-35 0.67 16,000 53.37 
Small-scale 

steel cylinder 24,000 35-45 0.65 6,000 51.07 
Large-scale 

rubber roller 12,000 25-35 0.67 1,200 118.72 
-- 

S O L  H ( : E S :  Data are from a survey of 25 small-scale rnills and three government mills that was conducted by the 
author in 1976. Hand-pounding data are adopted tiom 12. 

SOTE:  All technlques resulted in by-produds used for leed except hand pounding, which had none. 
"Estimates of actual capacitylsh~ft are based on operating records and survey results. Full capacity assumes 

250 dayslyear of one-shift work (l&hr shift,) for hand pounding and the small-scale mills. Two 8-hr shifts per day 
are assumed for thr large-scale mill\. 



pounded rice contains about 40 percent brokens (12). Rice is processed 
daily for home consumption at a rate of 4.6 kg ~ a d d ~ h o u r , ~  normally by 
women. It is difficult to determine the number of hours of pounding that 
constitute a full labor day because no large-scale commercial pounding 
operations are in existence. It is assumed below that pounding is done for 
six hours per day and that the remainder of the work-day is occupied with 
supporting activities such as bagging. 

Steel cylinder mills remove the hulls from the rice by the abrasive action 
of a fluted steel blade inside a rotating steel cylinder. The rubber roller 
mills operate by passing the rice between a pair of rubber-sheathed rollers 
turning at different speeds. Pressure is applied across the grain width 
rather than the length, where the kernels are more uniform in size, thus 
improving outturns and reducing breakage relative to the steel cylinder 
mill. Rollers are spring-loaded, which provides a degree of self-control to 
the system and reduces the risk of damage both to the rice and to the 
machine. All mills evaluated in this study are equipped with polishers. 

Overheating of the diesel engines and impurities in the paddy necessi- 
tate constant shutdowns, and only rarely are the technical capacity rates 
approached. More realistic rates of operation are 0.15-0.20 mt ricelhr. 
This is not an important constraint at current levels of throughput. Addi- 
tional limitations on operations result from the consistent misalignment of 
the engine and the mill, causing excessive belt wear and machine break- 
down. Mill owners also report great difficulty in obtaining spare parts and 
repair services. Down-times are on the order of two months per year. The 
steel cylinder mills are more resilient, since the hulling mechanism is 
more resistant to damage from impurities. 

The large-scale government mills operate similarly to the small-scale 
rubber roller mills, except that larger roller size results in increased pro- 
cessing capacityhr. The mills are equipped with sifters to remove stones 
and thereby to reduce the likelihood of damage to the polishing screens. 
Mills are electrically powered and suffer from occasional generator break- 
downs. As with the small mills, spare parts and repair services are difficult 
to obtain. Down-times averaged 68 percent in recent years. 

Small-scale milling is done almost exclusively on a custom basis, and 
thus only minimal storage capacity-3 or 4 mt-is available. Buildings are 
of minimum size, with walls made of local materials, a cement floor, and a 
sheet-metal roof. More substantial structures are required in the large 
government mills because of the increased scale of operation. Most of the 
paddy purchases occur at harvesttime. Since sales of rice are roughly uni- 
form throughout the year, storage is required. Storage facilities of 400- 
500 mt are adequate for current levels of operation. 

=See 1 2 .  This is close to the rate for Indonesia of 3.9 kglhr (14) 
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Although small mills operate with two workers, the large mill requires 
seven. Four or five additional workers are required to operate the pur- 
chasing and warehouse operation. Shift work for the small mills is not 
generally practiced, since electricity is rarely available. The large mills 
operate multiple shifts sporadically. 

Outturns average 67 percent for both small- and large-scale rubber 
roller mills and 65 percent for the steel cylinder mills, although the vari- 
ance is substantial-from 50 to 70 percent. Outturns are primarily a func- 
tion of operator skill and of the quality of the paddy, which varies with 
differences in grain size, content of impurities, and moisture content. Al- 
though there are great variations in both operator skill and paddy quality, 
paddy quality is the more serious problem. Bran outturn varies from 1 to 
2 percent to as high as 7 percent, although the last figure probably indi- 
cates a large proportion of rice flour rather than true bran. 

Two final items-the transportation of rice from the farmer to the mill, 
and the movement of rice from the mill to Monrovia, the major point of 
consumption-complete the rice production and marketing scheme. The 
isolation of family plots from villages is an important constraint in obtaining 
inputs and marketing paddy. Because Liberia has only 2,500 kilometers 
(km) of all-weather roads, marketing generally requires head-loading the 
paddy from the farm either to the village or to the nearest road, on average 
a one-hour round trip (24). Then a pick-up truck is used to transport the 
paddy to the mi11.I Rice that is hand-pounded at the village may be 
transported to a bulking point, such as a local market, and then shipped to 
Monrovia. Farmers generally control output through the processing stage. 

Distance to small mills is probably not greater than 15 km for the 
majority of rice-marketing farmers. Transport charges average $0.121 
kmlperson. Transport to the large mills is three to four times more costly, 
owing to the increased average distance from farm to mill. Much of the 
collection of paddy for these mills is done by commissioned government 
agents, although direct farmer transport and truck chartering is increasing 
in some areas. 

Two techniques to transport rice from the mill to Monrovia are con- 
sidered below. Both involve transport by 8-ton trucks. The cost of the 
technique that applies to small mills and hand pounding is greater than 
that for large mills because of bulking necessitated by the limited capacity 
associated with small-scale techniques. 

'The National Rice Survey revealed that 56 percent of farmers who went to market used 
the above technique; the remainder walked the entire distance. Eighty-six percent of the 
farmers spent less than $o.go/person to reach the market. Marketing data specific to rice are 
not available. 



Government Incentives and Sectoral Constraints 

Government intervention in the rice economy has been limited.8 Weak 
private price incentives, lack of information, and institutional and infra- 
structural constraints have hindered the expansion of new technologies. 
Attempts to draw the agricultural sector into the money economy must 
first relieve these constraints. The new production programs have been 
designed accordingly, and about half of project expenditures are directed 
to infrastructural and institutional improvements. Milling is a partial ex- 
ception to the above generalization as private small-scale mills have 
spread rapidly through the countryside since 1973, but poor transporta- 
tion infrastructure and the resultant segmentation of markets have contri- 
buted to low-capacity utilization rates and high costs relative to other 
West African countries. 

Until recently, average returns per man-day for commercial rice pro- 
duction were below both market wages for unskilled labor and the returns 
earned in the production of the major alternative cash crops of cocoa, cof- 
fee, and sugarcane. As a result, annual marketings of domestic rice pro- 
duction were less than 20,000 mt paddy, about l o  percent of national pro- 
duction. In order to control the domestic price of rice and to stimulate 
production, the government instituted a variable levy system in 1975 to 
maintain rice prices at 1974 levels in spite of subsequent price declines on 
the world market. By 1977, the levy reached 50 percent of the c,i.f. price. 
Marketed output more than doubled during this period, to 39,000 mt 
paddy, but this figure represented only a small increase in total produc- 
tion. Response to the price increase was limited in part by a doubling of 
unskilled wage rates during the same period and concomitant increases in 
the world prices of coffee and cocoa (lo). 

Input price policy has been largely passive. Hand tools and agricultural 
chemicals are exempted from import duties, but subsidization policies on 
inputs are limited to the few hundred farmers participating in govern- 
ment projects. There has been no encouragement ofthe establishment of 
input marketing channels, and to obtain purchased inputs other than the 
traditional hand tools farmers must travel to Monrovia--on average a trip 
of 300 km (20). This situation has not proved attractive to farmers. The 
1975 National Rice Survey revealed that only 2 percent of farmers used 
improved seeds and only 1 percent used fertilizer. With the exception of 
the World Bank project areas, no sales outlets for agricultural chemicals 
exist in rural areas. 

The transportation and credit systems have been important constraints 
on the introduction of improved inputs and thus on the implementation of 

sThis section provides only a summary view. A fi~ller discussion is presented in l o  
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government input subsidization policies. In transport the difficulty lies 
not in road transport costs per km, which are comparable to other West 
African countries, but in the availability of roads. Liberia has one of the 
lowest road densities in the region (0.04 km/km2), half of which are sea- 
sonal roads, and obtaining and delivering inputs to the farm involve sub- 
stantial amounts of walking. Some rough calculations are illustrative of 
farmer access to roads. The interior counties of Lofa, Bong, and Nimba 
are responsible for 70 percent of national rice production and have 1,500 
km of roads. If one assumes that land use is 20 ha per household and that 
two-thirds of the land is used for agriculture (thus probably underestimat- 
ing road scarcities), at most io,ooo households, or i z  percent of the total, 
are within 1 km of a road.s 

Credit plays only a limited role in the traditional farming systems. In- 
creases in operating capital availability are an essential feature of the in- 
troduction of new production technologies, which imply the need for 
hired labor and purchases of chemical and mechanical inputs. Results 
presented in Table 4.7 highlight the importance of the credit constraint. 
The improved techniques require nonlabor expenditures per kg of paddy 
that are three to six times greater than those of traditional techniques. 
Expenditures per farmer must increase even more if both production and 
marketings per holding are to increase. 

By 1977, only minor amounts of production credit had been made avail- 
able to small farmers through government programs. Government credit 
was distributed through four cooperatives comprising less than 1 percent 
of farmers. About $2 million was spent annually on rice, primarily for 
fixed capital formation in government projects. Little was lent for annual 
input purchases, owing in large part to the inability of the cooperatives to 
obtain repayment from farmers. The result was a short lifespan for revolv- 
ing credit funds. 

A final institution affecting the rice economy is the extension service, 
which was established in 1960. By 1977 the service consisted ofnine county 
agents, seven assistants, and 76 aides, or about one worker per 1,600 
households. Service was limited primarily to larger farmers who requested 
assistance and to farmers participating in government projects. The 1971 
Agricultural Census found that only 4 percent of agricultural holdings had 
received advice from extension workers.1° Training was also a problem, 
since extension workers had on average less than nine years ofeducation. 

sThe land use assumption is based on a ten-year fallow cycle and 2.0 halfarmerlyear, of 
which 1.5 is for rice. These calculations are based on county production data presented in 
the Production Estimates of Major Crops (24). 

'OThe worker/household ratio is slightly higher, 1:1,400, for the four major rice-produc- 
ing counties of Bong, Lofa. Nimba, and Grand Gedeh. The proportion of households getting 
advice, however, was 3 .2  percent, slightly below the national average. 



Finally, the lack of both a coherent policy and supporting funds to 
disseminate information further hampered its delivery to farmers. 

This discussion indicates the need for caution in the interpretation of 
the cost analysis of the following sections. None of the improved tech- 
niques examined in this chapter has been widely disseminated and most 
are only in the pilot stages of development. Optimal seed varieties and 
levels of fertilizer application, for example, are still under study, and 
hence both the practices and the input levels for the improved techniques 
may be less reliable measures than those for the traditional techniques. 
Furthermore, time will be required to implement the improved tech- 
niques. The importance of a limited rural infrastructure and institutional 
constraints are clearly recognized by the new production programs, but 
the capability and cost of delivering new inputs and information to small 
farmers, particularly those in isolated communities, remain uncertain. 

This is not to say that farmers are unresponsive to profit incentives. The 
relative profitabilities of rice, cocoa, coffee, and sugarcane and substitu- 
tion in consumption between rice and cassava influence marketing deci- 
sions. Rice, as the staple crop, is also clearly influenced by noneconomic 
factors. Social obligations to kin and friends and thus demands for con- 
sumption tend to increase, for example, with increases in production. Ne- 
vertheless, the social structure has shown a remarkable ability to adapt to 
profitable opportunities. National production surveys found that the per- 
centage of rice producers who market rice increased from 16 to 29 percent 
between 1971 and 1976.11 

Liberian agriculture has in the recent past demonstrated the ability to 
adapt to new cash-cropping opportunities; the rapid adoption of coffee 
and cocoa are cases in point. Cash cropping was uncommon until the 
ig5o's, and by 1960 coffee and cocoa exports were still each less than 
1,000 mt per year. But the completion of a basic road network improved 
the linkages between Monrovia and the interior, and in 1967 the govern- 
ment began to implement an effective floor price scheme. By 1975, coffee 
exports were 4,128 mt and cocoa exports were 3,175 mt. Sugarcane has 
also become an important cash crop. In 1971, only 6 percent of farmers 
grew cane, but by 1976 this level had increased to 17 percent, and sugar- 
cane had become almost as important as coffee and cocoa (lo). Production 
surveys (3, 6, 9, 17, 18, 21, 22) have found that these crops offer substan- 
tially higher returns per man-day than rice. 

Production incentives provided by government projects to participat- 
ing farmers are described in Table 4.4. The partially mechanized tech- 
nique, representative of the Special Projects, received the largest sub- 

" Currens (4)  has noted the recent development of personal rice fields where one person 
has control over the disposal of output, and he suggests this i s  a major source of expanded 
marketed output. 
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T A B L E  4.4. Farm Input Subsidies and Charges in Liberia 
(Dol!drs/lldl 

-- -- -- 

Production technrc~ue 

Input subsidies" 
Improved lrnproved swamp. Improved suamp, 

~tpland Iahor intcnsrve partly mechanized 

Intermediate inputs 
Seeds 
Fertilizer 

Mechanical services 
Land preparation 
Land development 

Extension 
T O T A L  

Net input subsidy in $/paddy 
Net input subsidy in $/mt rice 

S O I R C E ~ :  Liberia, Rrpublic ol; Toriff Sc.hedv1rs of the Rr l~ub l~c  of Lihcvit~, 1974. Otbrr soirrces arr the same 
as in Table 4.2. 

"Positive figtrrrs denote a net tax; nrgativr figures denote .*ubsidirs. 

sidy. Both the total cost and the level of subsidization of extension ser- 
vices are greater for this technique. Land development costs were almost 
entirely paid by the government, whereas the farmer bears these costs 
with the labor-intensive swamp technique. 

In addition to input subsidies, protection against imports is also 
provided through a variable levy. This amounts to $i44/mt rice and 
equals the difference between the 1976 Monrovia wholesale price for 
domestic rice of $458/mt and the c.i.f. equivalent price of $3i4/mt.12 
Table 4.5 indicates the dominance of the use of output rather than inpiit 
price incentives and of higher prices to consumers rather than govern- 
ment subsidization to encourage production. This policy mix reflects both 
the importance of governmental budgetary constraints and the relative 
difficulty of implementing input versus output price incentives. Except 
for the partially mechanized projects, almost all protection is provided 
through the price differentials maintained between the c.i.f. and 
domestic selling prices for rice. Hence, effective protection coefficients 
are close to the value of the nominal protection coefficient on output of 
1.46. 

12An equivalent c.i.f. price for domestic rice must reflect the quality differential between 
domestic rice and current imports. The 1975 monthly average retail price for domestically 
produced rice In Monrovia was $o.g&/kg, whereas the average price for imported rice was 
$0.546/kg, Marketing margins equaled $o.o48/kg. These were calculated on the basis of im- 
port price data as the difference between the retail price and the sum of c.i.f., port charges, 
tariffs, and the variable levy. The domebtic retail price less the marketing margin gives a 
price for domestic rice delivered to the wholesaler of $o.458/kg. A comparable c.i.f. price for 
domestic rice was calculated by d~scounting the 1976 c.i.f. price (assumed a "normal" price 
year) by the ratio of domestic to imported wholesale prices. Thus an equivalent c.i.f. price 
for domestic rice was $gidmt, or $go/mt less than actrial import prices. 



T A B L E  4.5. Net Taxes (+) or Scrhsidies ( - )  of Production Systems 
(Dollarslrnt rice) 

Inputs Otltput 
Product~on tpchn~que Total (govcrnrn~nt) (con\nmerj 

Upland - 135 +9 - 144 
Improved upland - 157 - 13 - 144 
Traditional swamp - 135 + 9 - 144 
Improved swamp, 

labor-intensive - 156 - 12 - 144 
Improved swamp, 

partially mechanized -282 - 138 - 144 

SOL'RCES. Sdrne a? forTahles 3.2-1.4. 
NO'rE: These  c~rfta includr paddy u<,llrctinn, proces5ing. 2nd dellvery to Slonrovis 

Factor Markets and Shadow Prices 

Labor is the most commonly mentioned constraint in traditional 
agriculture. Opportunities for off-farm employment on rubber, timber, 
and iron ore concessions, in the larger cities as government or construction 
workers, and in local crafts and trade, has fostered a strong demand for 
off-farm labor. The 1971 Agricultural Census found that 17 percent of 
holdings had a member of the household engaged in a nonagricultural 
occupation, representing about 4 percent ofthe agricultural work force.13 
Microlevel studies suggest that this is not a static group. Rather, off-farm 
jobs are taken for a temporary period of a few months to a few years. As a 
result, over an extended time period the proportion of families participat- 
ing in the off-farm market is higher, pobably between 35 and45 percent.14 

In addition, the margin for variability in the timing of upland farming 
tasks has allowed for the redistribution of labor time in the crop calendar 
as opportunities for cash cropping have developed. Additional time is also 
occupied with other food crops. Labor resources have thus been nearly 
fully exploited. Farmer complaints about loss of leisure time and six-day 
work weeks (3) also suggest that at current returns there is little available 
surplus labor. 

The substantial use of hired labor, a recent phenomenon coinciding 
with the increased importance of cash crops, completes the picture of a 
well-integrated labor market. Hired labor is not generally employed di- 

13McCourtie's national survey of 1,281 farmers in 1970-71 found that l g  percent of the 
farmers had off-farm jobs (9). Seventy percent of these were engaged in local trades and 
crafts. In the Agricultural Cens~ls (24).  the agricultural work force was estimated at 562,000, 
or 68 percent of the agricultural population. Some 24,800 people reported working off-farm. 

I4Carter (2) found that 47 percent of the male residents in Zolowo, a town in h f a  
County, had worked off-farm. Van Santen (17). in another Lofa survey, found that 50 per- 
cent of the holders had worked off-farm. A national survey by McCourtie (9) yielded a figure 
of 35 percent. 
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rectly on cash crops but substitutes for family labor in staple food produc- 
tion, thus releasing family labor for cash crop production. Whereas hired 
labor was uncommon in the ig5o's, by 1975, 35 percent of farm house- 
holds used hired labor at some time in the production cycle, primarily for 
the initial upland tasks of brushing and clearing.15 About lo  percent of the 
total labor input comes from hired sources.16 Hired workers are usually 
migrants, although local work groups of women or men are also available 
in most areas. 

Given the existence of a tight labor market, the question arises as to what 
determines the wage rates for hired labor. Assuming constant returns to 
scale, labor is paid the value of its average (and marginal) product. But 
returns are often lower in the subsistence than in the cash crop portion of 
output, owing perhaps to the willingness to accept lower returns in 
exchange for increased security of food supply. l7 If so, the farmer divides 
his own labor between nonrice farming tasks and rice farming until returns 
in rice farming plus the value attached to risk reduction equal market 
wages. The net demand for hired labor is largely determined by cash crop- 
related demands and the substitution oflabor for leisure time on the part of 
the farm family. With competitive demand, hired labor is paid the average 
(and marginal) value product of cash crop production. Thus earnings in the 
subsistence sector plus a risk discount (which will tend toward zero as the 
willingness to rely on market sources increases) equal returns in cash 
cropping and also the market wage for unskilled labor. l8 

In order to induce consistent cash cropping of rice, returns to the 
farmer must be equal to the returns he can earn in other cash crop activi- 
ties. Cash crops, not subsistence crops, are the foregone alternatives in 

Data from the National h c e  Surveys (23, 24) are presented below. The use of hired 
labor on subsistence crops rather than cash crops reflects both the relative preferences of 
family labor and the need for family supen~ision of cash crops to prevent theft. 

Percrnt of h~lr~srhuld* Percent of households 

Ta,k 1975 1976 Task 1975 1976 

Brushing 35 35 Weeding 9 14 
Clearing 28 25 Birdwatching 2 5 
Planting 21 21 Harvesting 14 15 

16McCourtie (9) found that 38 percent of farmers used hired labor at an average intensity 
of 35 man-dayslha, or l o  percent of labor requirements. Further data are provided by Cur- 
rens (3) .  who found that 12 percent of total farm labor comes from hired or nonreciprocated 
sources. The remainder comes from the household and cooperative or reciprocal work 
groups. 

"This does not disallow the possibility for substitution in consumption among crops to 
maximize income in the face of price changes that occur between the time of the decision to - 
plant and the harvest. 

I6This view of risk differs from others which predict that risk aversion will result in ex- 
panded planting area and marketings beyond the level that would be predicted by competi- 
tive price considerations alone. The implications of both portrayals for wage rates are the 
same. 
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the decision to market rice.lg To the extent that government intervention 
causes domestic prices to be below world prices for cash crops,20 returns 
to cash cropping are artificially low and thus the shadow price of labor 
exceeds the market wage. Time-series data for producer and f.0.b. prices 
for cocoa and coffee were used to estimate the effective tax on output. 
Averages for 1963-66, when there were no taxes, establish a "free mar- 
ket" relationship between the two prices, with the margin representing 
transport and handling costs. For cocoa, local prices were 83 percent of 
f.0.b. prices; for coffee the figure was 74 percent.21 During the 1973-74 
period, production was aggressively taxed and local prices fell as a propor- 
tion of export prices for both coffee and cocoa. For cocoa, local prices 
were 58 percent of export prices; for coffee, 54 percent. Government poli- 
cies are thus able to maintain an artificially low return per man-day in the 
cash crop sector and to depress wage rates. Assuming that substitution 
possibilities in production result in an equalization of returns in the cash 
crop markets (cocoa, coffee, and sugarcane), a shadow wage rate 40 per- 
cent above market wages would be reas~nable.~Z 

lSThis assumes that the farmer has access to the complementary resources (land and capi- 
tal) necessary for cocoa, coffee, or sugarcane production. 

20G~vernment  purchases through the Liberian Produce Marketing Corporation began in 
1966. Purchases are not necessarily made directly from farmers; traders may act as interme- 
diaries. In 1975-76 an average of 52 percent of farmers sold some or all of their crop to 
traders (24). Data for coffee and cocoa purchases are presented below. 

Cothe (mt) Cncoa (mtl Cotlee (mt) Cocoa (mtl 

LP\lC LPk1C LPXlC LPMC 
Yrar p~~rch;r*er Exports purchases Exports Year purchases Exports purchases Exports 

21 Price data are drawn from McCourtie (9) and the Quarterly Statistical Bulletin of Libe- 
ria. 1975 Summary (28). 

Year 

1963 
1964 
1965 
1966 
1967 
1968 
1969 

Cocoa (@/lb) 

Local Expnrtc 

15.3 18.8 
15.6 17.6 
11.9 15.3 
13.2 15.6 
16.0 19.6 
16.3 24.3 
17.5 37.6 

Coffee (@/lb) 

Y ~ a r  L<rc.ll Exports 

1970 17.0 20.3 
1971 17.5 33.0 
1972 15.0 36.9 
1973 19.6 33.1 
1974 26.6 52.6 
1975 27.0 51.2 

Cocoa ($/II~I 

Local Exports 

18.0 27.8 
18.0 20.6 
15.0 20.9 
21.2 35.5 
30.2 59.1 
36.0 55.0 

22This estimate is based on the following formula: P + tP + T = f.o.b., where P = local 
price, t = export tax, T = transport and trader margins, and f.0. b. = f.0.b. price, Monrovia. 
Forcocoa .T= (0.17)(f .o.b.)andP= (0.58)(f'.o.b.). S o l +  t=0 .83/0 .58= i . 4 3 a n d t = 4 3  
percent. For coffee, T = (0.26) (f.0. b.) and P = ( 0 . 5 ~ )  (f.0. b.). So 1 + t = o. 740.54 = 1.37 
and t = 37 percent. 
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However, an offsetting adjustment should be made to account for do- 
mestic prices of rice being above world levels. In Liberia high rice prices 
are maintained through a specific tax on imports of $ i i .o i /mt  and a vari- 
able levy to maintain a constant wholesale price for imported rice (35 per- 
cent brokens) in Monrovia of $475/mt. Using 1976 as a "normal" year, 
when c.i.f. prices were $344/mt, an ad valorem tariff equivalent is 40 per- 
cent. On balance, then, price policies in the rice and cash crop sectors 
appear to have largely offsetting effects on wage rates, and the market 
wage of $l.z5/day is a good approximation ofthe shadow price used in this 
analysis. 2"2" 

In general, there is no pressure on land resources. Upland fallow cycles 
are 7-30 years, depending on farmer preferences (3, 6). Land may be 
purchased from the government for $z.so/ha, but most is held commu- 
nally by villages, with permission to farm granted by the village authori- 
ties. Less than 5 percent of farmers report land as a constraint to estab- 
lishing a larger farm (9). Near major roads and some of the larger towns 
there is pressure on the fallow cycle, reflecting site value and a constraint 
in the form of territorial boundaries of towns. The problem of local popu- 
lation pressure is often overcome, however, by leasing land from neigh- 
boring villages for a minimal fee. Since swamp areas are in equally abun- 
dant supply, both the market and shadow prices of land equal 

Capital markets are poorly developed in agriculture because of both 
supply and demand factors. On the supply side, institutional lending has 

23The use of a single wage rate disguises regional variations. Reported wages were as high 
as $i.so/day around areas of strong demand such as mines and were as low as $o.jrdday in 
the more remote areas. The assumption here is that these differences are offset by transport 
cost differences in the collection and delivery of rice to Monrovia. Similarly, there are un- 
doubtedly differences in daily wages between men and women. But the similarity ofcharges 
for contract labor regardless of sex and recent Sierra Leonean survey data suggest that this 
difference is due to differences in hours worked per day rather than productivity differences. 
As long as labor estimates are in terms of man-days, there is no estimation problem. 

24A potentially important distortion in these conditions for the Liberian rice economy 
that will raise the opportunity cost of labor involves the elements in the social structure that 
discourage the marketing of rice. There are, for example, social restrictions against the use 
of cooperative labor to prodilce rice for sale. An additional hindrance is the aforementioned 
tendency for producer obligations to increase with output. These factors imply that profit 
incentives may have to be higher than shadow wage rates suggest. To the extent that such 
social factors ddfer among ethnic groups, a regional bias in marketing is encouraged. Such 
biases already appear-in Lofa County an average of 8 percent of households reported 
selling rice during the 1974-76 seasons. For Nimba County, the average was 39 percent, for 
Grand Gedeh 45 percent, and for Bong 31 percent. Finally, the assumption implicit in the 
calculation of sl~adow wages is that increases in output prices result in similar proportional 
increases in the marginal value products of each factor. Given limited substitutability of fac- 
tors in traditional techniques over the price range considered here and the predominance of 
labor costs in the traditional technologies, this seems a reasonable assumption. 

25This assumes that the land is a completely renewable resource--i.e. that there are no 
long-run problems of erosion and the potentially marketable stands of timber that are de- 
stroyed in the older forest can be  fully reestablished. 



been almost exclusively for mechanized land development, and this por- 
tion ofgovernment expenditure is to be phased out by 1980. Bank lending 
is not available in the interior. Farmers rely primarily on relatives and 
village elders for loans. Traders appear to be only occasional sources of 
credit (17, 18). Interest is generally paid in kind and effective interest 
rates are not known. 

In the commercial capital market, nearly 20 percent of outstanding 
loans of $15.3 million by banks have gone to agriculture and about go per- 
cent of these have been made to rubber and forestry concessions. No 
loans are extended to rice-related activities. Interest rates for term loans 
greater than six months range between 8.5 and 15 percent, with a mode of 
12 percent (26). Bank officials suggest that loans made to small-scale 
farmers would require interest rates substantially above this level. 

On the demand side, fixed capital needs are minimal in traditional agri- 
culture and are limited to a few hand tools. Draft animals are not used 
because of disease problems, and mechanical implements are used only in 
larger government project areas, currently comprising 750 ha. Tree crops 
represent the most substantial form ofcapital investment in traditional ag- 
riculture, and returns are above 40 percent.26 Though the marginal value 
product of capital appears high, the response of this rate of return to in- 
creases in aggregate small farmer investment (i.e. the elasticity of demand 
for financial capital) is not known. The rate targeted for annual loans by 
cooperatives and small farmer development projects is 15 percent, and 
this figure is used in this study as the real opportunity cost of ~ a p i t a l . ~ '  

Private and Social Costs and Benefits 

Production 

Five production techniques are compared in Tables 4.6 and 4.7. All 
production costs are grouped with the costs of small-scale rubber roller 
processing and delivery to Monrovia, the dominant market route in Libe- 
ria. This categorization also allows for an analysis of the specific effects of 
the various production techniques on total costs. It is important to note 
that these are largely hypothetical constructs, since very little rice actu- 
ally flows from rural areas to Monrovia. 

Of the two traditional techniques that currently dominate production, 

26See 17. 18. 21, 23. Ministry of Agriculture cdculations show internal rates of return 
(IRR) of 40-45 percent, at official producer prices. At world prices, the IRR is substantially 
higher. The calculations assume annual labor inputs of 50-60 daystha, 500 kgiha of fertilizer, 
and yields of 1. loo kg of output from years 9-25 of production. 

27This is consistent with the view of opportunit). cost as the return that can be gained in 
the best alternative investment. Thus the determination of opportunity cost is based on an 
estimate of internal rates of return rather than on the supply price of capital. 
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T A B L E  4.6. Indicators of Priaate and Social Profitability in Liberia 
(D~>llars/mt milled rice) 

Technique 

Net Net 
private social Effective R e s ~ ~ u r c e  

Private Social pn~fit- profit- rate of cost 
cost cost ahility ahility protection ratio 

Monrovia d e l i v e ~ y : ~  
Upland 554 545 -96 -231 1.46 1.78 
Improved upland 520 533 -62 -219 1.62 1.99 
Unimproved swamp 464 455 -6 -141 1.46 1.48 
Improved swamp, 

labor-intensive 4 16 428 42 -114 1.52 1.44 
Improved swamp, 

partially mech- 
anized 349 488 109 -174 1.70 1.69 

Home consumption:* 
Upland, hand 

pounding 520 520 42 -128 1.43 1.33 
Improved swamp, 

labor-intensive, 
hand pounding 378 398 184 -4 1.47 1.01 

SOCRCES:  Same a.i for Tahles 4.2-1.4. 
"Actik itres llsted under Monrov~a delivery represent average co\ts for each production technique combined 

with the costs of collection, small-scalp mbhrr  njller milling and deliver?. to the Monrov~a wholesaler. Private 
orofitah~litv 1s based on a Monrovia wholewle orice l;,r domestic rice of $45&mt. Social urofitahilitv is basedon 
a c.i.f. dolnestic-e<luivalent price of $311. These are ersentially hypothetical con\tructions, since actual deliver- 
ies are ver). small under current conditions. Thus anegat lw private profitabilih implies that the technique is not 
attractive to the average pnldncer. 

'Acti\,ities listed uuder home consumption exclude costs ofcollection and del~very. Hand-pounding process- 
ing I r  assumed. Private prt,fitability is hased on rural market retail prices of$525lmt plus delivery costs to the 
f a m ~  gate. Social profitahil~ty is based on a price of$394lmt for farm-gate delivrry of imported rice. This includes 
the c.1.f:-equivalent price lor domest~c rice, transport costs, and retailer margins of$24/mt. Imported r i c ~ ,  when 
available, sells at a price of $595/mt in rural producing areas. 

the swamp technique appears the most attractive as a source of cash in- 
come. Yields in traditional swamps are 48 percent greater than those on 
the uplands, but labor requirements increase only 14 percent as increased 
weeding, harvest, and post-harvest requirements are somewhat offset by 
lower land preparation and seeding times. The results support the obser- 
vation that the relative importance of swamp rice in marketed output ex- 
ceeds its relative importance in total output (4). Even so, traditional 
swamp farming does not offer on average a positive return for Monrovia 
delivery. Thus negative average private profitability for Monrovia deliv- 
ery of rice produced with traditional techniques is consistent with ob- 
served commodity flows. 

The preceding paragraph does not imply that producers who market 
rice are earning negative profits. Farmers able to achieve above-average 
yields or use less than the average quantity of labor inputs will attain 
above-average profitability. In statistical terms, profitability is a concept 
that has a distribution (variance) as well as a mean value. The variance 
properties and aggregate production statistics from Table 4.1 can be used 



T A B L E  4.7.  Production Data 

Technique 

Monrovia delivery: 
Upland 
Improved upland 
Unimproved swamp 
Improved swamp, 

labor-intensive 
Improved swamp, 

partially mechanized 
Home consumption: 

Upland 
Improved swamp, 

labor-intensive 

Output/ Private returns1 
man-day man-day 

(kg paddy 1 (Sidoyl 

Fanner nonlahor 
exnenditures' 

$/ha $ k g  paddy 

S O V R C E S :  Same as forTahles 4.2-4.4. 
OThese do not necrssarily represent c a h  rxpenditures, b~tt  include some imputed values for items such as 

seeds and working caplt.11. 

to elaborate the relationships between profitability and observed market- 
ing patterns. If profitability is assumed to have a normal distribution, then 
half of traditional swamp production, or about 4,200 mt  rice, appears pro- 
fitable for Monrovia delivery. If half of the improved swamp production 
(2,300 mt  rice) is assumed profitable for Monrovia delivery, these two 
techniques account for over half of total Monrovia marketings of 12,000 

mt rice ( lo) .  Upland marketings can be estimated as a residual of 8,000 mt  
paddy, only 4 percent of upland production. This pattern is consistent 
with the strongly negative private profitability of -$g6lmt for Monrovia 
delivery. In  spite of substantial tariff protection, cash cropping of rice for 
Monrovia delivery was not a profitable activity for the  vast majority of up- 
land farmers. 

At the level of private incentives, both of the  improved swamp rice 
techniques show positive net  profitability for delivery to Monrovia, rang- 
ing from $42/mt to $iog/mt rice. Relative to upland production, these 
techniques have higher yieldslman-day, and this, combined with the  inci- 
dence of input subsidies, more than offsets higher nonlabor input costs for 
fertilizer, land development, and extension services. As Table 4.7 shows, 
private returnslman-day for commercial marketing are greater than mar- 
ket wages ($1.25/day) for the  improved swamp techniques, and signifi- 
cantly so for the partially mechanized technique. The difference in re- 
turns to swamp production is due  entirely to the incidence of subsidized 
government services. Without the  subsidies, private returnslman-day fall 
to $0.88 for the partially mechanized technique and $1.35 for the  labor-in- 
tensive technique. 

All of the improved techniques provide greater private production in- 
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centives than their traditional counterparts. Thus successful dissemina- 
tion of the new technologies and replacement of traditional production 
should result in increased marketings of rice for Monrovia delivery and 
thus contribute to the goal of self-sufficiency. Two techniques, the labor- 
intensive improved swamp and the improved upland, are receiving the 
greatest emphasis in current programs. The former technique appears the 
most promising in terms of profitability, since average returns are $42/mt 
rice. The improved upland program offers higher returns than traditional 
upland cultivation, but average earnings remain below market wage lev- 
els. Hence, contrary to government expectations, the adoption ofthe im- 
proved upland packages is not likely to have a substantial impact on mar- 
keted supplies. 

The achievement of self-sufficiency with the new technologies appears 
to have a substantial opportunity cost. All of the systems discussed here 
have negative net social profitabilities (and thus resource cost ratios 
greater than one), ranging from -$114 to -$231/mt rice. The least attrac- 
tive techniques in terms of social costs are the upland and the partially 
mechanized swamp techniques. Table 4.8 provides a breakdown of social 
costs by input category. The savings in labor costs attained by the im- 
proved techniques relative to their traditional counterparts result from 
the yield-increasing effects of the packages, which spread the labor input 
for some activities such as land preparation over a greater output. Capital 
and tradable input costs, primarily fertilizer, land development, and ex- 
tension service costs, however, are i n c r e a ~ e d . ~ ~  The labor-intensive im- 
proved swamp technique, for example, reduces labor costs by $izz/mt 
(including costs of processing and delivery to Monrovia) relative to the 
traditional swamp technique, but it increases capital and tradable input 
costs by $g5/mt. The social profitability of import substitution remains 
negative, suggesting that hr ther  technical change would be desirable. 
The adoption of sickle harvesting, simple mechanical threshing, and in- 
creases in the efficiency of fertilizer use may be areas where significant 
cost reductions can be introduced. 

The difference between private and social costs is captured by the net 
input subsidy. The post-production techniques are taxed, thereby reduc- 
ing the effect of subsidies given to production. On balance the traditional 
techniques are taxed at a rate of $g/mt rice, whereas the improved tech- 
niques are subsidized from $12 to $ig8/mt (3-28 percent of social costs). 
It is difficult to determine the limits to governmental willingness to sub- 

28Data for this calcl~lation are contained in the production budgets available from the au- 
thor. In the partially mechanized technique, down-times for mechanical equipment also 
cause increased costs. But even if loo percent utilization is assumed, rice production costs 
are reduced by only $14mt rice, and net social profitability rises to -$16o/mt rice. The 
ranking of the techniques does not change. 
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T A  B L E  4 .8 .  Social Costs 
(Dollars/rnt ncei 

Tqcliniilur 
-- 

Delivery to Monrovia, 
machine-processing: 

Upland 
Improved upland 
Traditional swamp 
Improved swamp, 

labor-intensive 
Improved swamp, 

partially mechanized 
Home consumption, 

hand pounding: 
Upland 
Improved swamp, 

labor-intensive 

sidize rice production. But the recent decision to terminate the expansion 
of the partially mechanized swamp package suggests that an input subsidy 
of $loo/mt paddy exceeds these limits and thus may serve as an upper 
bound on the budgetary constraint. An increase in production of40,ooo mt 
of rice (equal to the volume of 1977 imports) would involve annual govern- 
ment subsidies of $6 million in the partially mechanized approach and at 
least $1.2 million in the labor-intensive swamp technology (assuming that a 
lo percent return on total costs is sufficient to induce farmer participation). 
Total recurrent expenditures in agriculture were $6.2 million in 1975. 

The replacement of imports with expanded domestic production is, of 
course, much different from the replacement of domestic production with 
imports. This reflects the role of transport costs and the shift in the con- 
sumption point from Monrovia to the farmgate. In terms of social costs, 
the border price of rice is increased relative to the Monrovia price by the 
costs of transport and distribution. Furthermore, since the farmgate is the 
consumption point, total costs are reduced by the same transport cost 
margin that affects the border price of rice. These effects are summarized 
in the last two lines of the Tables 4.6,4.7, and 4.8. Given existing tax/sub- 
sidy policies, production for on-farm consumption is privately profitable. 
Even though hand pounding is more costly than the mechanical milling 
technique used in the Monrovia delivery systems, private profitabilities 
are increased by $140 per mt relative to Monrovia delivery. Thus farmers 
find it more profitable to produce for their own needs than to rely on mar- 
ket sources. This finding conforms to observed production patterns, since - 

85 percent of production is home-consumed and over 50 percent of rice 
producers are self-sufficient (lo). 
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All of the improved techniques increase private and social profitability 
relative to the traditional techniques and thus contribute to increases in 
agricultural sector income. The labor-intensive improved swamp, for ex- 
ample, increases profitability for home consumption by over $ i ~ o / m t  
relative to the traditional upland. Returns per man-day are double market 
wages, and labor productivity is more than twice that of the traditional 
upland technique (lo.  6 versus 4. g kg paddylman-day). Adoption of' this 
technique should increase the proportion of self-sufficient rice producers 
and offer scope for increasing rice consumption, rice marketings, or pro- 
duction of other cash crops. 

But given that the improved techniques are more efficient than tradi- 
tional techniques and that social profitability is nearly positive for home 
consumption, increases in the level of home consumption and the release 
of farmer resources for additional income-generating opportunities ap- 
pear attainable without the substantial income transfers from consumers 
to producers that result from the variable levy policy. The only effect of 
the variable levy and other agricultural tax policies, described in the pre- 
ceding section, is to influence the flow of resources into cash crop activi- 
ties. Dissemination of improved rice production techniques and mainte- 
nance of subsidies on rice and taxes on alternative cash crops will bias the 
flow of resources toward rice, and thus reduce reliance on rice imports. 
But this set of policies, while redistributing income from consumers to 
producers, does not serve to maximize national income. Furthermore, 
these policies may not maximize real farmer incomes either, since the en- 
couragement of alternative cash crops (through the elimination of coffee 
and cocoa taxes, for example) may result in returns to farmers equal to or 
greater than those offered by marketing rice. 

Post-Production 

Post-production technologies examined in this section are described in 
Tables 4.9 and 4. lo. They are distinguished by the milling technique, but 
differences also exist in collection and distribution, since both are influ- 
enced by the type of processing. All techniques are combined with labor- 
intensive improved swamp production to facilitate comparison of deliver- 
ing domestic rice to Monrovia vis-a-vis the alternative of importation. 
Post-production costs are 20-25 percent of total production costs for the 
small-scale processing systems. The range for total private costs is $416- 
5i i Imt  and for social costs $428-517lmt. The large-scale rubber roller 
mills, which are government-operated, have private and social post-pro- 
duction costs roughly (double those of the small-scale techniques. The 
ranking of small-scale post-production costs differs between  able 4. g and 
4.10, since the effect of differences in outturns of farm-level costs out- 
weighs the small differences in post-production operating costs. Owing to 



T A B L E  4.9. Zndicators of Pricate and Social Profitability, Monrocia Delicery of 
Impro~ed Swamp Production 
(Dollarrimt rnllled rice) 

Cost.; Profitability Eltective Resource 
rate of cost 

Technique Prl\,ate Soc~al h'rt private Net social protection ratio 

Hand pounding 449 484 9 -170 1.52 1.64 
Small-scale rubber 

roller 416 428 42 -114 1.52 1.44 
Small-scale steel 

cylinder 423 436 35 -122 1.52 1.47 
Large-scale rubber 

roller 511 517 -53 -203 1.56 1.83 

sor RC:ES: Same as for Tables -1.2-4.4. 

high outturns, the rubber roller is the least expensive system, followed by 
the steel cylinder and the hand-pounding systems. 

In contrast to the farm sector, government incentives have little effect 
on the costs of post-production activities. On balance there is slight dis- 
crimination against the sector. The small-scale techniques are taxed be- 
tween $gmt and $8/mt rice, reflecting tariffs on tradable inputs. The 
large-scale milling technique exhibits a slightly greater divergence be- 
tween private and social costs of$i6/mt, owing largely to the government 
policy of paying unskilled labor at wages 60 percent above market rates. 

For the small-scale techniques, transportation and bulking costs are 
about equal in magnitude to milling costs. In the government channels 
the ratio is 0 .75 Hand-pounding offers the lowest collection costs because 
of the savings that result from the transportation of milled rice rather than 
of paddy. Rubber roller mill costs are lower than steel cylinder mill costs 
as a result of higher outturns. The government collection system is nearly 
twice as costly as the small-scale techniques, owing to the use ofcommis- 
sioned agents and the higher transport costs involved in moving paddy 
over greater distances to reach the mill. Costs of delivery to Monrovia are 
lower for the government mills, since some bulking costs are avoided at 
this stage. In total, however, the more centralized collection and distribu- 
tion system is more costly. 

In milling, the small-scale techniques are again roughly similar, with 
costs of $53-56lrnt. The mechanical mills are cheaper than hand pound- 
ing and demonstrate a profitable substitution of capital and purchased 
inputs for labor. The steel cylinder mill is slightly lower-cost than the 
rubber roller mill because the lower outturn is more than offset by lower 
capital charges on equipment owing to lower initial costs and longer 
equipment life, as well as lower spare parts costs. Outturns from the steel 
cylinder mill contain a higher percentage of brokens than those from the 
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T A B L E  4. l o .  Costs of Post-Production Actiuities by Production Technique CJsed 
(Dollar,irnt nce)  

Delivery 
Collection h f ~ l l ~ n g  to !4onrovia Total -- 

Techn~que  Private Soc~al Private Soc~al  Private Social Pr~vate Social 

Hand pounding 40 39 78 78 24 20 142 137 
Small-scale 

rubber roller 46 44 56 54 24 20 126 118 
Small-scale 

steel cylinder 48 45 53 52 24 20 125 117 
Large-scale 

rubber roller 73 72 130 118 20 17 223 207 

SOL R C E S .  Same ar for Tdhle 4.3 

rubber roller mill, but this does not effect the price of output on the 
market. 

Milling costs of the government mills are more than double those of the 
small-scale techniques, with major differences occurring in labor costs 
($gi/mt vs. $32/mt) and capital costs ($66/mt vs. $21-admt). Technical 
inefficiencies in the large mills account for some of this difference. Pay- 
ment of official wages by the government mills is responsible for $gImt of 
the difference in labor costs. Since hiring practices make labor a largely 
fixed cost, capacity utilization and operating down-times seen in Table 
4.11 also contribute to high labor costs. Differences in capital costs result 
partly because the capital charges on buildings and equipment are spread 
over a smaller throughput in the government mills. 

The small mills appear profitable to operate even at low annual average 
rates of capacity utilization, and they run at much higher utilization rates 
than government mills. But the economic advantages of the small-scale 
systems extend beyond capacity-utilization factors. Although increasing 
utilization to loo percent reduces large mill costs by $6i/mt and small mill 
costs by $28/mt, this is not sufficient to offset the existing differences in 
the costs of the systems.29 Losses, for example, are 250 percent greater 
for the government mills relative to the small mills, which rely on on-farm 
storage. Finally, these cost factors are an important offset to the technical 
advantages claimed by proponents of large-scale mills, who argue that 
higher outturns of rice can be attained than under the small-scale tech- 
nologies present in Liberia. An increase in outturns to 70 percent, for ex- 
ample, reduces effective farm production costs per mt rice by only $18- 

29For the large mills, unskilled labor is assumed to increase by only 60 percent (based 
on an operation of two shifts of the mill crew and one shift of the warehouse crew). Skilled 
labor requirements remain unchanged. Data for the small-scale mills are based on the 
rubber roller technique. Unskilled labor costs are doubled and skilled labor costs rrmain 
constant. 



T A B L E  4 . 1 1 .  Milling Capacities 
(\It rtc.r/hr) 

Capx i@ Sm.~ll-\vale mill, Large-scale nlills 
--- -- 

Technical capacity" 0.25 2.0 
Actual capacityb 0.16 1.0 
Average production' 0.06 0.15 
Capacity utilization ( p e r ~ e n t ) ~  35 7.5 

SOURCES: Sanle a5 b r  Tahlr 1.1. 
"Manull~ct~trer's estimate. 
'Bawd on reports ofmillers and allows for rh,ltdo\vnr to cool the dierel engine and 

to remme impuritirs fronr the paddy. 
CSn~all  mill,. l~esed on a \ cmgr  down-times 012 monthslyear, and 6 days/u,eek opera- 

tlons thr rejt of the year ( 2 3  day\). Large m111,: based on diilly records lor lfi months 
of operation forth? three mrll* betn.een Oct. 1976 and 4pr. 1 S i i .  

*Based on 1 \hiftid.~y (10 hrl lor rm;tll rnillc and 2 \hilt\/d;sy HhrI*hlR) litr large mill,. 
hlultiple-shiR \vork Br not nonnally practiced ~n *mall m111\, vnce lack 01 rlertrrcih 
and storage f.~cilities and bookkeeping and admin~strat i \ r  sk~llr  necessar) Ihr night 
work ;Ire not generally prrrrnt. L a r ~ r  gor rmmcnt  mill.; arr wluippcrl t<, handle mul- 
tiple-sh~ft work. Of 124 operating day.. covered in t l~ts  suwey, 16 days had dool,le 
.rhiRs and two da)\ had triple \hilts. 

25 for the techniques studied here. This is not sufficient to offset the dif- 
ferences in costs between large- and small-scale processing systems. 

The technical superiority of the large mills has no economic value be- 
cause market prices for rice do not vary with the four processing techniques 
studied here. Consumers, at least in Liberia, do not strongly discriminate 
among the range ofqualities ofraw rice represented by the outputs ofthese 
techniques. Technical superiority at increased costs without increased 
benefits is, in economic terms, inappropriate. Although price differences 
do exist between domestic and imported rice, these price effects are 
determined by pre-processing considerations-paddy quality and the pre- 
sence of impurities, fermented or immature grains-and these problems 
are not rectified with the processing technologies considered here. 

Sensitivity Analysis 

The sensitivity of the results to changes in assumptions is discussed 
within an elasticities framework. The values presented in Table 4.12 re- 
present the percentage change in social profitability that results from a 1 
percent change in the value of the parameters listed as column headings. 
Only the production techniques from Table 4.6 are presented, since dif- 
ferences among post-production activities have little influence on the 
elasticity values. Yields and unskilled labor are the most important pa- 
rameters. But as Table 4.13 demonstrates, values for man-day inputs, 
wage rates, and yields that would be  required individually to cause social 
profitability to be positive differ substantially from estimated values. This 
suggests that the conclusions presented here are relatively insensitive to 
changes in estimates and assumptions. Skilled labor and capital have little 
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T A B L E  4.12. Elasticities of Net Social Profitability with Respect to Yields and 
the Social Cost of Primary Inputs 

Social costs, Social costs, Social costs. 
Techniqu~ Yields unskilled labor sk i l l~d  labrrr capit.11 

Monrovia delivery: 
Upland 1.83 -1.76 -0.14 -0.38 
Improved upland 1.82 - 1.30 -0.22 -0.43 
Traditional swamp 2.37 -2.23 -0.24 -0.62 
Improved swamp, 

labor-intensive 2.70 -1.64 -0.36 - 1.30 
Improved swamp, 

partially mechanized 2.12 - 0.78 -0.28 - 1.40 
--- ~~~~~~- 

S O L  RrES Calculat~d from data In Table\ 4 1 4 2, .lnd 4 8 

T A B L E  4.13. Yields, Inplits of Unskilled Labor, and Wages, Estitnated Let;els, 
and Levels Required for Positive Net Social Profitability 

Lrnskilled lahor 
i'lvld (rnt//to) (mnn-doyslho) Wages (Sln~un-day) 

Technique Estimated Rrqu~rrd Estimated Required Estimated Required 

Upland 1.05 1.63 2 14 92 1.25 0.54 
lmproved 

upland 1.58 2.43 243 56 1.25 0.29 
Traditional 

swamp 1.55 2.20 243 134 1.25 0.69 
Improved swamp, 

labor-intensive 3.50 4.80 331 129 1.25 0.49 
Improved swamp, 

partially 
mechanized 3.50 5.14 235 1 0  1.25 < O  

SOCRCES: Same as for Table 4.12 

influence on net social profitability. Real skilled wages must be  negative 
and real interest rates less than 1 percent in order for net social profitabil- 
ity to be  positive. 

The approach used here is useful to simulate additional changes that 
might occur in the input-output coefficients of the new technologies as 
the producers move from production for home consumption into the com- 
mercial sphere. For example, one of the major difficulties with the intro- 
duction of sickle harvesting into upland production is the traditional use 
of multiple varieties with varying maturation times. Under commercial 
cropping, however, decision criteria may change and allow the cultivation 
of pure stands with uniform maturation times. Introduction of sickle har- 
vesting into the improved upland package could reduce unskilled labor 
input by lo  percent and raise social profitability by 13 percent. Introduc- 
tion of sickle harvesting into the labor-intensive swamp package reduces 
labor input by 15 percent and increases social profitability by 25 percent. 



These changes are not sufficient to induce positive profitability for deliv- 
ery to Monrovia, but social profitability for home consumption increases 
to $g6/mt rice. 

The elasticity values of Table 4.12 suggest that new techniques or im- 
proved seeds that can increase yields with a lesser relative impact on in- 
creased input requirements in other factor categories (especially unskilled 
labor) offer the most promising means to reduce social costs. Improve- 
ments in the adaptation of Asian rice varieties to Liberian environments, 
better techniques of vertebrate pest control, intermediate mechanical 
aids in harvesting and processing, such as sickles and threshers, and im- 
provements in fertilizer response and input distribution systems may pro- 
vide sufficient cost reductions in the new swamp technologies to induce 
positive social profitability. But in the upland environments, where social 
costs of the improved upland package are $iog/mt greater than those of 
the improved swamp, the magnitude of the effects of a new package must 
be large. With the improved upland package, for example, even if the 
yield increases achieved on experimental plots (87 percent above tradi- 
tional yields) are attained, net social profitability remains strongly nega- 
tive (-$123/mt). Thus the results of Tables 4.12 and 4.13 highlight the 
need for further development of upland production technologies. 

T A B L E  4 . 1 4 .  Net Social Profitability in Relation to the World Market 
Price of Rice 
(Per mt) 

Technique $200 $250 $300 $350 $400 

Monrovia delivery: 
Upland -341 -291 -241 -191 - 141 
Improved upland -348 -298 -248 -198 - 148 
Traditional swamp -250 -200 -150 -100 - 50 
Improved swamp, 

labor-intensive -228 -178 -128 - 78 -28 
Improved swamp, 

partially mechanized -288 -238 -188 -138 -88 

Technique $450 $500 $550 $600 

Monrovia delivery: 
Upland -91 -41 11 6 1 
Improved upland -91 -41 2 52 
Traditional swamp 0 50 100 150 
Improved swamp, 

labor-intensive 22 72 122 172 
Improved swamp, 

partially mechanized - 38 12 62 112 

S O P R C E S :  Same as forTable 4.12 
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Finally, the elasticities emphasize the value of good land or manage- 
ment ability that enables the farmer to attain yields that deviate positively 
from the mean within each of the techniques. A traditional swamp farmer, 
for example, who can obtain yields of 2,000 kgha reduces social costs by 
$350/mt.~O Unskilled labor costs increase by only $6o/mt, resulting in a 
net social cost of $i4o/mt. This is highly profitable at both domestic and 
world prices for rice. 

The final parametric variation involves the world price of rice. Results 
are presented in Table 4.14. Only at prices above $43o/mt (for 35 percent 
broken white rice) do any of the techniques become socially profitable. 
Because social prices of all techniques are discounted from actual c.i.f. 
costs by lo  percent to account for quality differentials between domestic 
and imported rice, this value represents a social cost greater than any his- 
torical import cost level except for 1975, when c.i.f. prices were $485/mt 
(an equivalent value for domestic rice of $4431mt). 

Conclusion 

In spite of the importance of rice in Liberia, the picture that emerges is 
one of a subsistence-oriented agriculture only peripherally involved with 
the market economy. But this portrayaI reflects the paucity of rural infra- 
structure and the limited efforts in agricultural development before the 
mid-1970's rather than disinterest of farmers in market opportunities. 
Nearly all farmers market some produce, and the rapid spread of sugar- 
cane, coffee, and cocoa over the last 25 years without government encour- 
agement and the shift response (though limited in quantity) to govern- 
ment-induced changes in rice prices indicate a strong interest by farmers 
in the generation of cash income. Moreover, the spread of small-scale 
mills (for all types of processing) without government support in the face 
of an underdeveloped infrastructure and a limited credit market suggests 
that substantial entrepreneurial potential exists. 

The Liberian experience with new production techniques serves as an 
example of the technology transfer problem that results when relative 
factor abundance differs markedly between donor and recipient countries. 
The Asian approaches and Asian technologies were developed under con- 
ditions of scarce land and abundant labor supplies, whereas in Liberia the 
supply conditions are reversed. As a result, the Asian technologies are 
more costly when placed in a West African context and do not offer promise 
of efficient import substitution in the major consumption center of Monro- 
via. Self-sufficiency in rice and increases in cash cropping are thus possible '\ . 
only with production subsidies from consumers or the government budget. 

30This yield level was 30 percent above the mean and comprised less than 1 percent of 
the holdings (24). 



These considerations, however, do not negate the importance of the 
new production technologies in the development of Liberian agriculture. 
The new technologies are more efficient than the traditional techniques, 
and dissemination of these new techniques may be the most rapid way to 
generate increasing incomes in rural areas. Over go percent of the agri- 
cultural population produces rice, and 85 percent of total production is 
consumed on-farm. Thus improvements in production efficiency can have 
a major impact on farm incomes by increasing the amount of resources 
available for producing other cash crops. Given that the labor-intensive 
improved swamp technique appears socially profitable with only minor 
improvements in technology (such as sickle harvesting), these resources 
can be freed without imposing taxes of $i45/mt on consumers. 

The economic costs of the new techniques arise in the context of import 
substitution, and the goal of self-sufficiency in rice appears attainable only 
by increasing rice prices well above their c.i.f, value. Whereas such apol- 
icy redistributes income from urban to rural areas, the effect is achieved 
only at a loss in potential national income. To avoid tKse  losses, one op- 
tion for the Liberian government is to try to improve hrther  the effi- 
ciency of the new production technologies and thus to create comparative 
advantage in rice production. The labor-intensive improved swamp tech- 
nique appears the most cost-efficient and thus may offer the greatest pro- 
mise in this regard. Further development of improved vaceties resistant 
to blast and iron toxicity, improvements in methods of vertebrate pest 
control, and the development of low-cost mechanical aids in harvesting, 
threshing, and land preparation may reduce costs sufficiently to allow effi- 
cient cash cropping of rice. ~ h e ~ o t e n t i a l  of upland production remains 
major unknown, and increases in basic research may provide improve- 
ments in production efficiency. 

A second option for the government involves looking at opportunities in 
the production of other agricultural commodities for export and continu- 
ing to rely on rice imports until more efficient rice production technolo- 
gies emerge. Although the policies of the 1970's have increased farmer 
incomes through increases in rice prices, it does not follow that such poli- 
cies have maximized potential farmer incomes. The experience in Liberia 
and neighboring countries with a myriad of agricultural cash crops, such 
as coffee, cocoa, sugarcane, palm oil, bananas, pineapples, and rubber, 
most of which are heavily taxed, suggests substantial potential for in- 
creases in farmer incomes through increased efforts to disseminate new 
technologies for these profitable crops and to reduce levels of taxation af- 
fecting them. 

The post-production techniques, although relatively unimportant in to- 
tal costs, demonstrate two important characteristics of the Liberian rice 
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economy. First, high costs of transportation and distribution make rice 
production for home consumption much more attractive than production 
for markets. Second, the small, privately run milling sector appears to op- 
erate at far lower costs than the large-scale government mills. This is due 
to several underlying economic factors, including the lack of large increas- 
ing returns to scale, fuller utilization of capital equipment by small mills, 
their better adaptation to market conditions and the constraints imposed 
by a limited infrastructure, and the lack of economic value for the techni- 
cally better performance of the large-scale mills. 

Replacement of imports through major increases in absolute levels of 
commercial marketings is a stated government objective. Whether it can 
be achieved at a tolerable cost by expanding the technologies discussed 
here remains open to question. The results of this study provide argu- 
ments against import substitution through an expansion of available pro- 
duction techniques and in support of the development and dissemination 
of new technologies of rice production for home and local consumption. 
Introduction of more efficient rice production techniques would also free 
resources for cash cropping. But in the absence of significant technologi- 
cal changes in rice production, greater potential economic gains in cash- 
crop agriculture lie in the production of other commodities, such as tree 
crops. Whether agricultural development follows an import-substitution 
or export-oriented strategy, the realization of agricultural potential de- 
pends critically on improvements in extension services, infrastructure, 
and credit and input availabilities. 
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5. Rice Policy in Sierra Leone 

Dunstan S. C .  Spencer 

The purpose of this chapter is to review and analyze both historical and 
recent government policies affecting the production, consumption, and 
trade of rice in Sierra Leone. An attempt is made to identify the major 
objectives of government and the main constraints on policy implementa- 
tion. The policy instruments used by the government in the colonial, im- 
mediate post-independence, and more recent periods are analyzed to de- 
termine the success of different policies in furthering objectives. 

The chapter is divided into six sections. The next section provides a 
general description of the physical, demographic, and socioeconomic con- 
ditions of the country. This is followed by a summary of the techniques of 
rice production and a review of output levels during the last two decades. 
The fourth section contains a brief description of the marketing system 
and consumption patterns. An analysis of the shifts in government rice 
policy is presented in the fifth section. Three periods are examined-the 
colonial period up to 1961, the immediate post-independence period 
(1961-67), and the period since 1968 In the sixth section a detailed 
analysis of trade, tax and subsidy, and investment policies is provided. 
The final section contains recommendations for future policies. 

Setting 

Sierra Leone, a former British colony which attained independence in 
1961, has an area of 72,600 square kilometers and a population estimated 
at three million in 1978 National population growth is around 2. i percent 
per annum and annual urban growth is currently estimated at 5.9 per- 
cent. The urban population comprises 32 percent of the total population. 
Freetown, the capital and largest city, has about 300,000 people, a third 
of the urban population.' Gross domestic product (GDP) in 1976 was re- 
ported at Le 613 million (U. S. $613 million) and annual per capita income 
at Le 216 (lo). 

Agriculture is the mainstay of the Sierra Leone economy. It employs 

'The urban population includes towns with more than 2,000 inhabitants, more than 50 
percent of whom are engaged in nonfarm activities. 



about 70 percent of the working population and produces about one-third 
of GDP. During the 11-year period between the population census of 1963 
and 1974, employment in agriculture, forestry, and fishing declined from 
77 to 72 percent of total employment, but the actual number of people 
employed in agriculture increased by 5.5 percent (lo). The agricultural 
sector, a major provider of foreign exchange, has become relatively more 
important in recent years with the decline of the mining industry. In the 
early part of the twentieth century, agricultural exports accounted for 
about go percent of all exports from Sierra Leone. With the start ofiron ore 
and diamond mining in the 1930's, its share fell to between 15 and 25 
percent. But in the last four years there has been a dramatic rise to around 
40 percent. This was the result of the closure of the country's only iron ore 
mine, a decline in diamond mining, and small increases in the tonnage of 
agricultural exports, coupled with the large rise in the world market prices 
for coffee and cocoa, Sierra Leone's major agricultural exports. 

Rice, the staple food and most important crop in Sierra Leone, is grown 
by over 85 percent of the country's farmers. Of the roughly 465,000 hec- 
tares cultivated in 1976 about 72 percent contained rice in mixed or pure 
 stand^.^ Coffee and cocoa ran a distant second, together occupying 15 
percent of the cultivated area (6,7). The development ofthe rice industry 
is therefore of crucial importance to the economy of Sierra Leone. 

Rice Production 

Rice is grown throughout Sierra Leone. Average annual rainfall varies 
from 4,000 millimeters in the southwest to 2,250 millimeters in the north- 
east, has a unimodal distribution, and is sufficient to allow at least one 
crop of rainfed rice to be  cultivated during the rainy season (May-Oc- 
tober). A brief description of the main system of rice production follows. 
A more detailed description and analysis of the systems are provided in 
Chapter 6 (23). 

Upland rice cultivation, practiced with shifting cultivation on well- 
drained land not subject to flooding, is the major system of rice produc- 
tion in Sierra Leone. Because of better rainfall and soils, yields are higher 
in the south than in the north. Starting in 1976177 an improved system of 
upland rice cultivation was introduced by the Integrated Agricultural De- 
velopment Projects (IADP). Farming practices are the same as in tradi- 
tional upland rice cultivation except that improved seeds and fertilizers 
are used. 

Mangrove swamps are located along the coast where tidal action causes 

*The fact that only g percent of the country's land area is cultivated should not be inter- 
preted in itself as showing a land surplus situation. Shifting cultivation, which is practiced on 
about half of this area, requires a fallow period of at least ten years, given present levels of 
technology. Most uncultivated uplands are therefore under fallow. ~ 
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inundation at high tides and drainage at low tides. Salty water floods the 
land during the dry season because there is no tidal control in Sierra Le- 
one. Owing to differences in land preparation, transplanting, and other 
practices, yields are lower in the south than in the north. 

Bolilands are low, saucer-shaped, swampy grasslands located in central 
and northern Sierra Leone. They are flooded up to 1.5 meters for periods 
varying from three to six months. Fertilizer use is common. Bolilands are 
farmed either completely by hand or by using the government's tractor- 
hire scheme for land preparation. 

Extensive riverain grasslands are located in the southern coast where 
silt deposited by two rivers has formed grassy plains that flood up to four 
meters in the rainy season. Hand cultivation is uncommon because of 
high labor demand due to heavy weed infestation and because of a short- 
age of labor in the area. Mechanical land preparation using the govern- 
ment's tractor-hire scheme is widespread. 

Inland swamps are found throughout the country wherever depressions 
occur in the rolling upland. Traditionally the swamps are cultivated for a 
number of years before being fallowed. Transplanting is usual but broad- 
casting is not uncommon. No water control is practiced and only one crop 
of rice is taken each year. Yields are higher in the south than in the north, 
because of better soils and rainfall. To improve the traditional systems of 
inland swamp cultivation, the swamps are completely stumped and par- 
tially leveled, dikes and contour bunds are constructed to provide partial 
water control, and improved seeds and fertilizers are used.. 

The key characteristics and area and yield data for each of the subsys- 
tems are summarized in Chapter 6 (23). Improved systems of rice cultiva- 
tion in which fertilizer, improved seed, and tractor plowing are used ac- 
count for less than l o  percent oftotal rice production. Yields are higher in 
swamps than in uplands. Improved inland swamps yield twice as much as 
improved uplands. 

Table 5.1 shows the growth of area and production of rice during the 
last two decades. Because there is no systematic annual crop survey in 
Sierra Leone, the figures are extrapolations based on the 1965166 and 
1970171 agricultural sample surveys (6,7), and on smaller surveys by Njala 
University College in 1971/72 and 1974175 (21, 26). The table shows that 
by the mid-1970's area under rice had increased about 50 percent over 
the average of the early 1960's, and that tonnage produced had roughly 
doubled. Average national rice yields have increased somewhat during 
the same p e r i ~ d . ~  Sierra Leone's present average yield of 1.4 tons per 

3The reported average yield of 1,055 kgha for 1960-64 is probably an underestimate. 
There is no reasonable explanation for the 30 percent increase in yield between the averages 
of 1960-64 and 1965-69. except an improvement in statistics. Yields after 1965-66 are much 
more reliable, since they are based on extrapolations of the 1965-66, 1970-71, and other 
objective sample surveys. 



T A B L E  5.1. Acerage Annual Rice Production, Iinports, and Consumption 
in Sierra Leone 

Area planted (000 ha) 
Paddy yield (kglha) 
Production (000 mt)  
Milled equivalent (000 r71t)" 
Imports (000 mt) 
Rice consumption (000 mt)* 
Nat'l population (000) 
Per capita consumption (kg) 
Self-sufficiency (percent)P 

5OLHC:E: 20. 
' M  I,rrc '.nt reccl\.rr?, 

'Dornrct~r production Icbs alluwa~lce l, ,r los,rs and rerd, plur imports. 
'Domelt ic  production the prrcedlnp year ;I* a percent 01  donlectlc const~rnpti<,n. Althorlgh there \+,as rro im- 

p~,rtation In 1975-76, thr ratio was not 100 percent I,rcaurr of importcd stock carry-mr~ iron1 prrvio~ls yr.lrs. 

hectare is equal to the West African regional average but much less than 
the world average of 2.4 tons per hectare (29). 

Since 1965 average national rice yields have remained more or less con- 
stant only because of the faster annual growth in the area under swamp 
culture (6.3 percent) compared with the growth in area under upland cul- 
tivation (2.4 percent). Swamp rice yields, even under traditional cultiva- 
tion, are generally higher than upland rice yields. Over the last two de- 
cades there are indications that the national upland rice yield has been 
declining an average of 1 percent per annum because the length of the 
bush fallow has been reduced. On the other hand, the average swamp 
rice yield has been increasing at about 3 percent per annum because of 
the gradual adoption of improved varieties and cultural practices under 
the stimulus of various government programs. 

Rice Consumption and Trade 

Despite the virtual doubling of rice output during the past two decades, 
imports of rice have continued. Table 5.1 shows that the annual quantity 
imported increased from an average of about 16,000 metric tons in the 
early 1960's to about 34,000 tons in the early 1970's.~ In 1974 and 1975 
high rice prices forced down consumption and increased domestic pro- 
duction, and as a result Sierra Leone was temporarily self-sufficient in 
1975. Imports resumed the following year with 3,500 tons, rising to 
16,500 metric tons in 1977 and 18,000 tons in 1978. But Sierra Leone has 

41mports have usually been average-quality rice containing 20-40 percent brokens, al- 
though about 30 percent of the imports in 1974 was of higher quality (less than 5 percent 
brokens). 
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been 90-95 percent self-sufficient in rice during the last decade, and 
there are indications that complete self-sufficiency might be achieved in 
the 1980's (27). 

Per capita consumption of rice, 123 kilograms (kg), is the highest in West 
Africa and about the same as in many Asian countries. Detailed consumer 
surveys estimating the calorific contribution of different food items in 
Sierra Leone are not available. Some rough estimates indicate that close to 
go percent of all the calories in the rural diet are supplied by rice (11). 

In a recent survey of rural household consumption in Sierra Leone, By- 
erlee and King (11) estimate that average propensity to consume rice is 
about 0.4, whereas that for all food items is 0.7. Average income elasticity 
of demand for rice was estimated at 0.97 They found only a small drop in 
income elasticity with increasing incomes compared to a substantial drop 
for other staples, indicating that average per capita rural rice consumption 
might still grow despite the high levels already attained. This is probably 
due to shifts from other foodstuffs to rice. Although Byerlee and King's 
estimate of average income elasticity might be too high, the estimates of 
close to zero by Levi (12) and Snyder (19) are certainly too low. Both au- 
thors use data from the 1964 household consumption survey conducted in 
Freetown by the Central Statistics Office (8). Those data were collected 
during only two months of the year and were too aggregative to provide 
accurate estimates of income elasticities. 

In the absence of official measures of rice marketings, it is estimated 
that annual marketing of domestically produced rice amounts to about 
io5,ooo tons, or 35 percent of annual domestic product i~n.~  As discussed 
below, virtually all of this rice is marketed by the private trade. The gov- 
ernment-owned Rice Corporation annually accounted for less than lo 
percent of the domestic crop marketed throughout its 25-year life.6 Im- 
ported rice, which was handled exclusively by the Rice Corporation, was 
sold primarily to licensed wholesale merchants who took delivery in Free- 
town, the main port. 

1974-75 Byerlee and King estimated that 79 percent of rural household expenditure 
on rice was subsistence consumption. A maximum of 20 percent of total urban expenditure 
on rice might also be subsistence expenditure. (Urban areas include settlements of as few as 
2,000 inhabitants in which the proportion of subsistence rice consumption could approach 
50 percent. On the other hand, the proportion could be virtually zero in large urban areas 
like Sefadu and Freetown.) Table 5.1 shows that out of the 337,000 metric tons consumed 
annually in the 1970's, about 303,000 tons were produced domestically. Virtually all im- 
ported rice is consumed in urban areas, and, assuming a per capita urban and rural con- 
sumption figure of 123 kg, about 71,000 tons of domestic rice are consumed in urban areas. 
If one assumes that 30 percent of urban consumption and 21 percent of rural consumption 
are local rice that is not home-grown, annual marketings of domestically rice 
amount to 105,000 tons, or 35 percent of annual domestic production. 

"he Rice Corporation was liquidated in April 1979. Since it handled all imported rice, 
the Rice Corporation was responsible for up to 30 percent of all rice that moved in commer- 
cial trade in its more active years, for example 197475. 



Domestic paddy is assembled in villages by resident village and itiner- 
ant merchants who transport the rice to larger towns, where they sell to 
wholesalers or the Rice Corporation, or process it before resale. Rice pro- 
cessing involves parboiling and milling in one of the 350 or more small 
village mills existing in the country. Milled rice is then transported and 
sold to retailers or wholesalers in urban areas7 

Government Rice Policy 

A review of government rice policy in Sierra Leone can be conveniently 
divided into three periods: the long colonial period preceding indepen- 
dence in 1961, the immediate post-independence period prior to the on- 
set of military rule in 1967, and the period since 1967. Following these 
reviews of rice policy in each period, an attempt is made in the next sec- 
tion to analyze the effectiveness of policies adopted by the government to 
further its objectives. 

Colonial Rice Policy 

By the fourth quarter of the nineteenth century, the colonial presence 
in the rural areas of Sierra Leone was well established. The Department 
of Agriculture was created in 191 1 to coordinate the government's efforts 
in developing the agricultural sector. But explicit goals for the agricultural 
sector were not published until 1961. These goals werk the conservation 
and improvement of lands and forest, the attainment of self-sufficiency in 
all foodstuffs that could be produced in Sierra Leone, the expansion of 
exports to pay for imports, and the improvement of methods of agricul- 
tural production (3). 

The colonial government adopted a policy of minimum intervention in 
agriculture throughout the long period of colonial rule. Direct govern- 
ment participation in production was ruled out, and no attempt was made 
to displace traditional small-scale farming. In fact, contrary to its policy in 
East Africa and Asia and unlike the policy of other colonial governments 
in West Africa, the British government took active steps to prevent the 
development of large-scale plantations under European settler control in 
Sierra Leone and in the rest of British West Africa. Foreigners were pre- 
vented from owning land and requests from them for permission to estab- 
lish plantations were refused (18). 

Consistent with this policy, the Department of Agriculture concen- 
trated its efforts in two directions. Attempts were made, first, to increase 
farmers' production by providing advisory or extension services backed 

7For a more detailed description of the marketing and processing systems, see Spencer 
(20). Spencer, May-Parker, and Rose (24). and Mutti, Atere-Roberts, and Spencer (15). 
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by a rudimentary research and education network and, second, to regu- 
late the marketing of agricultural produce by exercising supervision and 
providing direct assistance. Toward the end of the colonial period, input 
subsidy policies were introduced on a small scale. As discussed in the fol- 
lowing section, most of the colonial schemes were failures mainly because 
of poor planning and underfinancing. 

The lminediate Post-Independence Period, 1961-67 

The onset of independence saw a rather dramatic shift in agriculture 
policy in Sierra Leone. Driven by a desire to get agriculture moving 
quickly and encouraged by the large reserve funds of the export crop- 
marketing agency, the Sierra Leone Produce Marketing Board (SLPMB), 
the government changed its approach and decided to go into direct agri- 
cultural production. The government's "white paper" stated (3): "Hith- 
erto the Department (ofAgriculture) has confined its activities to research 
and advisory services. It is now felt that while the vital research work 
must be continued and expanded, much more money must be spent on 
switching the emphasis from advisory services to actual direct supervision 
of productive effort." 

Most of the direct production schemes were undertaken in the export 
crop sector by the SLPMB. But the government-owned Rice Corporation 
for the first time cultivated about ggo hectares on its own account in 1966. 

The experiment in direct production by government was short-lived. 
The schemes were poorly planned. very unwisely located, generally staffed 
with unqualified personnel, and, consequently. yields were extremely 
low. For example, the Rice Corporation reported average yields of438 and 
795 kg per hectare for its mechanically plowed riverain and inland valley 
swamps in 1966, less than halfoftraditional farmers' yields. Furthermore, 
since the projects were poorly, if at all, documented, it was impossible to 
secure external financing for them and so the Rice Corporation and 
SLPMB had to dig heavily into their reserve funds. By the onset ofmilitary 
rule in 1967, they could no longer perform even their traditional marketing 
operations, and instead ofpaying farmers in cash, they gave them 1.O.U.s 
which were not redeemed for months. The military government closed the 
production divisions of the Rice Corporation and SLPMB and confined 
them to traditional marketing activities, thus ending a short but 
tumultuous chapter in the history of Sierra Leonean agricultural p o l i ~ y . ~  

Throughout this short post-independence period other government 
policies, including marketing and price policies, were virtually un- 
changed. The only other notable occurrence was the establishment of a 

is diffic111t to estimate exactly how much money was lost by the two corporations in 
this experiment, but it is likely that the SLPMB lost at least Le 6 million and the Rice Cor- 
poration at least Le 1 million. 



university college to train agricultural staff at the middle level (agricul- 
tural instructors) as well as at higher levels (agricultural officers). 

Rice Policy Since 1968 

Following the total failure of the direct production projects, policy 
makers after 1967 went back to the drawing boards to redesign agricul- 
tural development policy. Emphasis shifted to encouragement of small- 
scale agriculture. An agricultural planning team was set up in 1967 with 
United Nations assistance. Starting in 1966, Njala University College be- 
gan to turn out increasing numbers of middle- and higher-level graduates 
to staff the extension service. The level of government expenditure on ag- 
riculture increased to levels that for the first time could be regarded as 
more than token. 

Agricultural investment policy also assumed a different form. In con- 
trast to the approach during the colonial era, when the complex of interre- 
lated problems facing the farmer was attacked in a piecemeal f a s h i ~ n , ~  an 
integrated approach began to be adopted. In 1967168, a pilot scheme fi- 
nanced by the Diamond (Marketing) Corporation was introduced in the 
eastern province. Farmers were provided with a cash grant to cover the 
costs of improved seed and fertilizer as well as part of the cost of hiring 
labor for land development. There was also heavy extension input. Par- 
ticipating farmers cleared, developed, and brought new inland valley 
swamps into production. In 1g70171 the Ministry of Agriculture took over 
the scheme and expanded it into a nationwide scheme. The subsidy was 
increased from Le 35 to Le 74 per hectare. lo 

The scheme had many problems including poor organization, inade- 
quate supervision, dishonesty on the part of some officials, and a poor 
input delivery system (30). It was closed in 1972 because of lack of funds 
to pay the subsidies and the decision to replace it by a scheme that had a 
more limited geographical coverage. By then 2,500 hectares of new in- 
land swamps had been brought into cultivation although yields were only 
a little above traditional swamp levels (30). Although its success was lim- 
ited, the scheme provided very useful lessons for future projects. 

Starting in December 1972 a series of new Integrated Agricultural De- 
velopment Projects (IADP) have come into operation while others are in 
advanced stages of planning. The main features of these integrated pro- 
jects are that they cover a limited geographical area, are usually mainly 
financed by foreign concessional loans and grants (World Bank, African 

9 0 n e  project would emphasize drainage, another in a different area would stress seed 
distribution, while yet another would focus on credit. 

1°The subsidy was intended to cover only part of the total cost of development. Although 
it was recognized, for example, that labor costs exceeded Le 125 per hectare, only Le 14.50 
was provided in the subsidy. 
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Development Bank, World Food Program, European Development 
Fund, Chinese Government, Dutch Government), provide a heavy ex- 
tension input with extension agentlfarmer ratios between 1:40 and 1:70 
compared with a current national average of 1:1,2oo, supply improved 
planting materials, improved tools, fertilizer, and chemicals on credit to 
farmers, provide low-interest development and seasonal loans to finance 
farmer operations including hiring of labor, make provision for infrastruc- 
tural items such as feeder roads and village wells, and utilize highly quali- 
fied, usually expatriate, personnel for senior management positions. 

The integrated projects usually try to improve the cultivation of more 
than one crop, but the development of an improved system of inland- 
valley swamp rice cultivation has been the focus so far. About 8,000 hec- 
tares had been brought under improved cultivation by the end of 1977. 
The newer integrated projects also include upland, boli, and riverain rice 
cultivation, and it is expected that mangrove swamp development will be 
included in future projects. 

Analysis of Rice Policies 

The objectives of agricultural policy in Sierra Leone have remained 
more or less those established during the colonial era. They were restated 
in the ig74/75-ig80/81 development plan as follows: to stimulate devel- 
opment from the traditional subsistence type of production to a more pro- 
ductive system of commercial agriculture; to achieve self-sufficiency in 
staple foodstuffs and other products; to diversify agricultural production 
with emphasis on food and cash crops in suitable areas; to increase the 
productivity, incomes, and living conditions of the rural population; to 
maximize foreign exchange earnings through expansion of export crops 
and import substitution; to increase rural employment through stimula- 
tion of private investment in various agricultural enterprises; and to im- 
prove human nutrition and to conserve the fertility of the soil and other 
natural resources (9). 

This list contains elements of what Pearson, Stryker, and Humphreys 
(16) have categorized as fundamental objectives-generation of income, 
distribution of income, and security (the probability of obtaining income)- 
as well as what they regard as proximate objectives-achievement of 
self-sufficiency in staple foodstuffs, conservation of land resources, and 
increasing agricultural exports. 

Although there is no published order of priority for Sierra Leone's 
stated objectives for rice, observation of the implementation of govern- 
ment policies since independence leads one to believe that of the three 
fundamental objectives income distribution has been given top priority, 
followed by income generation. Security of income has received minor 
emphasis. 



Rice policies used in achieving these objectives can be categorized into 
three groups-investment in research, education and extension, trade and 
price policies, and input subsidies. These policies are analyzed with the 
aim of determining how successful they have been in helping the 
government advance toward its objectives. The analysis concentrates on 
the effect of the different policies on the fundamental economic objectives, 
but reference is also made to the other stated objectives of the government. 

Investment in Research, Education, and Extension 

Research, education, and extension policies are the oldest of Sierra Le- 
one's agricultural policies. The Department of Agriculture established a 
series of agricultural experiment stations between 1920 and 1940 to carry 
out research and facilitate extension work. Each station emphasized one 
or two crops. Rokupr Rice Research Station was established in the 
Scarcies mangrove swamp area in 1934 with funds from the Colonial Wel- 
fare Fund. This station developed slowly, and its laboratories were com- 
pleted only around 1950. It was converted into a West African regional 
rice research station in 1953, and it functioned as such until indepen- 
dence. Unfortunately, during the colonial period the station concentrated 
almost exclusively on research on mangrove swamp rice, a system that 
was already quite well developed under traditional conditions and that 
contributed only a small proportion of Sierra Leone's total rice output. 
However, some work was done in the late 1950's with inland swamp and 
deep-flooded rice. In general, although some useful experimental work 
was done on mangrove soil chemistry, plant pathology, and rice agron- 
omy, and some improved rice varieties were selected, the station was un- 
derstaffed and inadequately funded. It therefore had very little measur- 
able impact on Sierra Leone's rice production during the colonial period. 

To carry out its extension activities the Department needed a cadre of 
trained workers. An agricultural school was established in 1924 at Njala, 
the headquarters of the Department. But like much of the Department's 
other activities at that time, it was underfunded. In fact, funds were cut 
off from the school during the depression of the ig3o's, and by 1944 pro- 
bably fewer than 50 lower- and middle-level agricultural instructors had 
been trained. Moreover, by independence in 1961 fewer than ten Sierra 
Leoneans had been trained abroad for senior agricultural positions in the 
Department. Agricultural training and research were given a much 
needed boost after independence, when Njala University College was es- 
tablished in 1964 as a degree-granting institution. An average of about 30 
middle-level certificate holders and seven B.S. graduates have been pro- 
duced annually since 1968. 

Table 5.2 shows the extension staff position and levels of government 
expenditure on agriculture, including research. The Department, later 



Rice Policy in Sierra Leone 185 

T A B L E  5.2. Extension Staffand Gocernment Expenditure on Agricrrltural 
Research and Extension in Sierra Leone, Selected Years 

Government expenditure on 
Suniher ot agriculture from different Go\ emmrnt 

evtens~on workers sollrces (000,000 Lu) rvpendlt~~re on 
agr~cllltl~re .I\ a 

lntermedlate Agric. Ednc. percentage of 
Yrdr Sentor and i~lnior Dept. Dept." Total total rxprrncl~ture 

S O L  Rces: 1920-60 data are from 14,  1960-77.4 and 9. 
"Appwpriat~ons li,r agricultural educat~on arr rst~matrd at 50 percent of total cost olNjala Tra~nlnq Center 

and I'nlverslty College. 

Ministry, of Agriculture has been heavily understaffed and underfinanced 
throughout its history in relation to the job it was expected to do. The 
ratio of farmers to extension workers, recently about 1,200:1, has been 
extremely high. 

The proportion of total government expenditure devoted to agricrilture 
has been much lower than warranted by the importance of the sector in 
the national economy. Table 5.2 shows that less than 4 percent of total 
development and recurrent expenditure was annually spent on agricul- 
ture throughout the long colonial period. In the past decade the propor- 
tion of expenditure spent on agriculture has increased modestly, reflect- 
ing the government's heightened interest in agricultural development, 
but is still unsatisfactory considering that agriculture contributes one- 
third of gross national product. 

The proportion of government expenditure on agriculture that went to 
the rice industry is not known, but it is likely that it is over 50 percent. 
Although it is not possible to quantify the results of this spending, there is 
ample evidence that the investments on research extension and training 
have had some stimulating effects. The recent increased level of activity 
in rice development projects has been partly made possible by the larger 
pool of trained manpower available for planning and executing the 
projects. Post-independence investment in rice research and training has 
been increasing the supply of manpower and available technology. thus 
easing one of the constraints on agricultural development in Sierra 
Leone. 



lnput Subsidy Policies 

Input subsidy policies have been widely used in Sierra Leone to en- 
courage producers to use inputs that the government feels would increase 
farm production and incomes. During the long colonial era, the govern- 
ment's input subsidy policy concentrated on land development. As has 
been pointed out, swamp rice yields are higher than those of upland rice. 
The colonial government believed that the goal of land conservation could 
be achieved simultaneously with that of increased rice production and in- 
comes if there was a general switch from upland to swamp rice produc- 
tion. In 1938, therefore, the government started giving interest-free loans 
to farmers to help them finance the heavy labor costs of clearing and 
bringing mangrove swamps into cultivation in the southern province. The 
scheme was ended in 1951 when it proved difficult to recover loans. Offi- 
cial records showing that about 3,230 hectares were brought under culti- 
vation under the scheme are exaggerated, since that figure implies that all 
the presently cultivated mangrove swamp area in the south was cleared 
under the scheme (17). 

Starting in 1940, attempts were made, with very little success, to 
encourage communal clearance of inland swamps. In 1941 the Agriculture 
Department formulated an ambitious and peculiar scheme to drain 
zzz,ooo hectares of land in the Scarcies River Basin. Saylor (18) reports 
that because of technical miscalculations and delays only 385 hectares had 
been drained by 1944, when the scheme lapsed. Subsequent irrigation 
and drainage schemes for the mangrove swamps also failed for similar rea- 
sons. Furthermore, in the few cases where some land was drained, it was 
either not cultivated by farmers because of land tenure problems or, more 
important, abandoned after a few years because of weed and soil 
problems. 

In the modern period, emphasis has shifted to the inland valley 
swamps. Farmers participating in integrated agricultural development 
projects receive subsidies to cover part of the costs ofclearing new swamp- 
land, building partial water control structures, and purchasing other in- 
puts. It has been estimated that about 48 percent of the annual user costs 
(depreciation plus interest charges) of improved inland swamp develop- 
ment is currently subsidized (23). 

As part of its land development policy, which attempted to encourage 
swampland development, the colonial government started contract plow- 
ing of previously uncultivated riverain grasslands and bolilands in 1949, 
using government-owned equipment. Starting with zo hectares, the pre- 
independence peak was reached in 1956 when 4,900 hectares were 
plowed. Thereafter, there was a drop in area as difficulties arose with fee 
collections. Costs have always exceeded the revenue collected. During 
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the colonial period, the scheme was subsidized at around 50 percent. In 
the post-independence period, the costs and rate of subsidy have in- 
creased. The subsidy rate was recently about 77 percent (23), and because 
of this heavy subsidy, the government has found it difficult to budget suf- 
ficient amounts to provide the service to farmers consistently. Funds are 
not always available for purchase of spare parts, fuel, or replacement trac- 
tors. Consequently, area cultivated in the post-independence period has 
fluctuated widely. 

Tractor plowing usually results in about a 40 percent drop in labor use 
per hectare (21), but because the scheme is concentrated in the riverain 
grasslands and bolilands-areas with unutilized land and low population 
density-it has had little adverse effect on aggregate rural employment. 
In fact, there is evidence that the plowing scheme has encouraged rural to 
rural migration, increased farm sizes resulting in higher rice output, and 
therefore generated higher incomes per family (23, 26). By concentrating 
the scheme in the northern bolilands during the last ten years, the pre- 
sent government apparently has also been trying to achieve its income 
distribution goals by shifting resources to the poorer northern province. 
Unfortunately, in the northern province the technology appears to be  
having an adverse effect on the sexual division of labor within the family. 
The work load of women is increased as they are called on to weed and 
harvest larger areas, while that of men, replaced by the tractor, falls (25). 
Although net social returns at the national level have remained positive, 
social profitability is lower for mechanized than for hand-cultivated boli- 
lands (23). 

Prior to the start of the pilot Rolako mechanization project by the Chi- 
nese in 1975, little serious effort was made to encourage farmers to adopt 
yield-increasing practices at the same time as tractor plowing. The experi- 
ence in the Rolako pilot project, where the average yield per hectare of 
190 farmers cultivating 315 hectares has risen from 1.2 tons in 1975 to 2 

tons in 1977, indicates the possibilities. The government's tractor-plow- 
ing services in the riverain grasslands have recently been taken over by 
the Torma Bum project, jointly financed by the Sierra Leone Govern- 
ment, the African Development Bank, and the Dutch Government. I t  is 
hoped that this project will have yield-increasing results similar to those 
of the Chinese project but on a larger scale, while reducing costs, so that 
social profitability will be  increased. 

Agricultural credit policy, except that tied to land development, was 
not a feature of colonial policy until the igso's, when rudimentary efforts 
were made. A Development Industries Board, established in 1946 to give 
credit to industry and agriculture, gave virtually nothing to agricultural 
enterprises. A Cooperative Loan Scheme was conceived in the 1950's but 
was just getting off its feet at independence. It was designed to give low- 



cost institutional credit to cooperative societies to finance their marketing 
and other activities. Loans guaranteed by the government were obtained 
from the commercial banks by the Registrar of Cooperatives and passed 
on to cooperative societies. The societies loaned the money to their mem- 
bers or used it to invest in society projects such as purchase of tractors, 
rice mills, and weighing scales, boat building, and construction of rice 
stores. 

The cooperative movement in general and the credit scheme in particu- 
lar enjoyed a measure of success in the early 1960's. By 1965-66 there 
were 56 registered rice-marketing societies, about 30 of which owned 
small rice mills and seven owned tractors purchased with loans received 
from the scheme. The loan fund stood at over Le 400,000 and repayment 
rates exceeded 60 percent. Unfortunately, reflecting developments in 
other areas of national life, politics intruded increasingly into the opera- 
tion of the scheme. Unqualified staff of doubtful integrity were recruited 
as cooperative officers, and loans were disbursed to people with political 
connections who regarded them as gifts. Moreover, produce collected by 
cooperative societies was sometimes stolen by employees, and what was 
delivered to the SLPMB or Rice Corporation was not paid for on time. As 
a result, cooperative members were completely disillusioned. Because of 
massive defaults the commercial banks refused to advance any more 
credit and called on the government to repay outstanding loans. The loan 
scheme collapsed in 1967 and the whole cooperative movement almost 
went into oblivion. 

In the post-1968 era, institutional credit to agriculture has been better 
handled. In the integrated agricultural development projects, supervised 
credit is given in kind to farmers adopting yield-increasing practices. 
Cash loans to cover part of the cost of hiring labor for land development 
activities and seasonal credit in kind are given for inputs such as improved 
seeds and fertilizer. Subsidized interest rates are about 8 percent for 
4-10-year development loans and l o  percent for seasonal loans. Total 
loans advance by the longest-established projects in the eastern and 
northern provinces amounted to over Le 1 million in 1978. Repayment 
rates, which were close to loo percent in the early years, have now stabil- 
ized at around 65 percent. 

In addition the National Development Bank (NDB), a government- 
owned institution, disbursed Le 562,000 (51 percent of its total loans in 
1978) to medium-size farmers. The Cooperative Development Bank, es- 
tablished in 1971 to finance cooperatives, advances about Le 50,000 annu- 
ally to marketing cooperatives. But the commercial banks still make only 
negligible advances to agricultural enterprises. The above figures show 
the steady increase in institutional supervised credit for agricultural pro- 
duction after the debacle of the immediate post-independence period. 
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With the expansion of agricultural projects financed by foreign conces- 
sional loans, the increase in foreign funds available to the NDB, and the 
planned development of rural banks, it is likely that the availability of 
well-supervised, low-cost institutional credit to farmers will increase in 
the near future. 

Colonial rice policy did not include supply of fertilizers. After research 
revealed the need for fertilizer use in the bolilands if farmers were to ob- 
tain reasonable yields, a subsidized fertilizer distribution scheme was 
started in the early 1960's (I). Only about 3 percent of Sierra Leone 
farmers use the 5,000-8,000 tons of fertilizer imported each year. Sub- 
sidy rates are currently estimated at about 57 percent for farmers in the 
IADP and 66 percent for others (23). 

In order to encourage widespread distribution of improved seed se- 
lected by Rokupr Rice Research Station, a seed loan scheme was started 
in the Scarcies area by the colonial government in 1936. Pure seed was 
issued to farmers, who repaid with interest in kind after harvest. When 
the scheme closed in 1947 because of high administration costs, a total of 
2,500 tons of seed had been distributed. Subsidized distribution of'im- 
proved seeds started again on a national scale in 1977 with the establish- 
ment of the National Seed Multiplication project, financed mainly by a 
grant from the German government. About 300 tons of pure seed were 
supplied to the IADP and other development projects in 1979. 

U7hat has been the effect of the government's input subsidy policy on 
income generation and distribution? Inputs used in improved systems of 
swamp rice cultivation (bolilands, riverain grasslands, and inland valley 
swamps) have received the greatest subsidy. This is in line with the gov- 
ernment's belief that swamp rice cultivation is more attractive than up- 
land cultivation from the national point of view. It was not until 1977 that 
the IADPs started to encourage upland rice farmers to adopt an improved 
farming system in which improved seed and fertilizer are used. 

Because they employ the widest range of subsidized inputs, farmers 
cultivating improved inland swamps receive the highest amount of sub- 
sidy--over Le 95 per hectare. Because of relatively higher yields, the 
subsidy per ton of rice produced, valued at about Le 50, is lower than that 
provided to farmers using tractor plowing (Le 70-120 per ton). Tradi- 
tional systems of cultivation in uplands and swamps receive virtually no 
input subsidies. Swamp rice cultivation is more socially profitable than 
upland cultivation ( q ) ,  and the tendency for government input subsidy 
policy to favor swamp rice is also consistent with the proximate goal of 
land conservation, since there is much less danger of soil erosion in the 
swamps. Moreover, the policy is in theory neutral to the regional income 
distribution goal, since inland swamps are widely distributed throughout 
the country. But in practice, by concentrating the IADPs in the poorer 
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northern province, the government is trying to  reduce the  regional in- 
come disparity. l1 

Trade and Price Policies 

Rice trade and price policies have long featured prominently in agricul- 
tural policy in Sierra Leone. The stated objectives of such policies of the  
colonial government were to  ensure adequate supplies of good-quality 
food and fiber to  both domestic and foreign (imperial) markets and to pro- 
vide stable prices to producers. To further these objectives in the rice sec- 
tor, the government created a rice mill division in 1936. During the  Sec- 
ond World War this agency was converted to a Supplies Department. In 
its early years, especially during the war, the  Department mainly pur- 
chased rice for government employees in Freetown. 

During the war the transactions were at controlled prices. Otherwise, 
until 1952, the  Department operated alongside private (usually foreign) 
traders, and prices were determined solely by market forces. The Depart- 
ment usually purchased husk rice in the Scarcies area. A large rice mill 
was installed in Freetown in 1936 and a second at  Mambolo in the 
Scarcies area in 1951. 

In 1952 there was a change in the free market policy when the  govern- 
ment accepted the  following Rice Committee recommendations (5): 

That in order to encourage the planting of rice a guaranteed price to producers 
should be fixed annually before clearing offarms. . . . That in order to implement 
the guarantee . . . the government must be prepared to buy a considerable pro- 
portion of the crop offered for sale to the present capacity. . . . That Government 
should hold adequate reserve stocks of rice not only in Freetown but also in the 
large urban centers in the Protectorate. 

The Committee was set up  "to inquire into, and to report on the pro- 
duction and marketing of rice in Sierra Leone, to make recommendations 
on the methods to stimulate production, to regulate prices, and to regu- 
late speculation in the best interest of producers and consumers." Coin- 
ciding with the start of the diamond mining boom around 1950, rice short- 

"Since the establishment of the first IADP in the eastern and southern provinces in 
1972, two others have been established and two more are in advanced stages of negotiation 
for finance, all located in the northern province. The northern province contains the poorest 
farmers in Sierra Leone with fewer alternative possibilities for profitable agricultural activi- 
ties (11, 26). Hence, this policy is consistent with the objective of more equitable distribu- 
tion of income. However, the policy could be faulted from the point of income distribution 
within a given geographical area because it concentrates on a system of rice farming prac- 
ticed by less than one-third of Sierra Leone's farmers. Farmers adopting the improved tech- 
nology have the potential ofwidening the income gap between them and nonadopters in the 
same village. The improved upland rice farming system, which could theoretically be 
adopted by virtually all Sierra Leone farmers, therefore, has greater potential for minimiz- 
ing rural-nlral income differences while increasing rural incomes. 
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ages had developed in Freetown and other urban areas. Prices had shot 
up because perhaps ioo,ooo farmers had left their farms and migrated to 
the diamond areas. Market demand increased although total national pro- 
duction remained nearly constant. 

The Rice Department established a price of Le 69.45 per metric ton 
(rice equivalent) in 1952. This was raised 60 percent to Le 111. lo  in 1954 
and another 5 percent to Le 116.67 in 1955 in an attempt to secure more 
domestic supplies. At the same time the Department imported over 
30,000 tons of rice in 1954, marking the change from self-sufficiency to 
Sierra Leone becoming a rice-deficit country (see Table 5.3). 

The Rice Department quickly ran into trouble in its trade in domestic 
rice. Purchases averaged about 7,000 tons and the limited available stor- 
age space was soon filled, indicating that in 1954-55 the Department's 
producer price was attractive enough to command supplies.12 The two 
rice mills averaged more than one shift operation. Nonetheless, the De- 
partment was still losing money on its domestic account. These losses, 
amounting to about Le 125,000 in 1955, were officially claimed to be sub- 
sidies to producers. In fact, they represented the Department's rice 
milling costs, its storage losses (which were substantial), and other losses 
due to its inefficient operation. Moreover, although there are no precise 
data to indicate whether farmers were actually receiving the Depart- 
ment's announced producer price, the impression of people active in the 
field at that time was that farmers in general received less than the an- 
nounced buying price because traders took a larger share than their offi- 
cially allowed margins.13 

Plagued by its losses on the domestic rice account, the Department 
progressively reduced its producer price to about Le go per ton in the 
immediate post-independence years. Consequently, it was able to pur- 
chase very little domestic rice (Table 5.3).14 The Department (later Rice 
Corporation) was therefore not able directly to defend its official producer 
price for paddy. Private traders, using small mills to process paddy, were 
able to compete effectively with the Corporation. Although there are no 

'*Purchases were much lower in subsequent years. Unfortunately, there is no informa- 
tion on the exact amount of storage space owned by the Department at that time, but it was 
probably insufficient for 12,ooo tons. After considerable expansion, it was about 23,000 tons 
in 1966 (15). Of course, a large percentage of the available capacity was used for storing im- 
ported rice. 

13This does not imply that traders earned excess profits. It is quite likely that actual mar- 
keting costs were higher than those in the Corporation's officially allowed margin. Existing 
evidence indicates that rice-marketing margins in the private trade have not been excessive 
in Sierra Leone (15). 

14Much of the domestic rice purchased in the early 1960's, when prices were around Le 
90 per ton, was sold to the Department by Cooperative Societies under pressure from the 
Cooperative Department. 



T A B L E  5.3 .  Rice Equicalent of Quantities of Domestic Paddy Ptlrchased and 
Rice Imported,  Rice Prices of the Sierra Leone Rice Corporation, and Urban Free 
Market Retail Prices, 1954-77 
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'Price r;used progressively knrn Le 198 to Le 411.50 during thr  first lhall'of thr  year. 
"Pn,vi5ional. 

precise data to that effect, observations lead one to believe that farmers 
received prices from traders that were higher than the official producer 
price. In 1974175, when the official producer price was doubled and for 
the first time was substantially higher than the price in the IQ~o's ,  traders 
once more delivered noticeable quantities to the Corporation. 

The Corporation was not able to control producer prices directly by its 
trade in domestic rice. But its restrictive rice import policy and price set- 
ting for imported rice affected the level of producer prices indirectly 
through the effect it had on domestic rice prices. As pointed out earlier, 
imports of rice have been handled exclusively by the Rice Department1 
Corporation since 1954. The Board of the Corporation each year decides 
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what quantities are to be imported.15 Since there is no annual crop survey 
or production forecast in Sierra Leone, decisions on quantities to be im- 
ported have been made on what could be described as nothing more than 
inspired guesses ofwhat available domestic supplies would be. Wholesale 
prices for imported rice are also set by the Corporation's Board. Table 5.3 
shows that these prices have almost always been fixed so as to allow the 
Corporation a large market margin. The nominal protection coefficient 
(NPC) dropped below 1.0 only in 1968 and the early part of 1974. In those 
years sharp increases in the c.i.f. price of imported rice were not immedi- 
ately passed on to consumers, who were therefore subsidized for a short 
period. In all other years consumers of imported rice have been taxed by 
the Corporation's pricing policy. 

Once imported rice left the Corporation's stores, it was traded in a free 
market. There is no available retail price series for imported rice. The 
available series for domestic rice, presented in Table 5.3, shows that 
there is a strong correlation between the wholesale price for imported 
rice and the retail price for domestic rice. Domestic rice was usually not 
purchased from the Corporation, indicating that the Corporation's import 
price policy had an effect on domestic rice prices. 

The evidence was strongest in 1974175. In that year there was a big 
increase in the Corporation producer and consumer prices. Anticipating a 
shortfall in domestic rice production, the Corporation imported 45,000 
tons of rice in 1974. There was no concrete evidence to support this 
anticipation. In fact, the rather unusual event of a stock carry-over of 
about 3,000 tons ofimported rice at the end of 1973 might have pointed to 
the need for less imports in 1974 compared with 1973. But seeing the 
skyrocketing world market prices, resulting mainly from world-wide crop 
failures and inventory reductions in 1972 through 1974, the government 
overreacted. Consequently, a record 45,000 tons of rice were imported in 
1974 at almost Le 390 per ton, three times the 1973 price. 

The government at first tried to subsidize consumers by fixing a whole- 
sale price less than the c.i.f. price, but soon abandoned this attempt be- 
cause of its severe budgetary impact. The consumer price was gradually 
raised to Le 412.50 per ton by mid-1974, allowing the Corporation an un- 
usually small, but still positive, profit margin. 

At the same time the guaranteed producer price was more than dou- 
bled, rising from Le 128 per ton (rice equivalent) at the end of 1973 to Le 
278 in October 1974. This rise in producer price had the effect of making 
the Corporation competitive in the domestic market. Hence, in 1975 the 
Corporation was able to purchase enough domestic rice to fill all its avail- 

15The Board includes representatives of the Ministries of Agriculture, Finance, Trade, 
and Industry, as well as people representing farmers and private rice traders. 
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able stores, about 10,800 tons of paddy, or 7 percent of all domestic crop 
marketings. As shown in Table 5.3, domestic retail prices increased over 
80 percent between 1973 and 1975. 

Domestic retail rice prices have remained high in Sierra Leone since 
then, despite the fact that world rice prices have dropped substantially 
since 1975. This has been partly because the Corporation has maintained 
its wholesale prices at the level reached in 1975. Faced with a drop in 
consumer demand, full stores, and all its operating capital tied up in 
stock, the Corporation imported virtually no rice in 1975 and 1976 while 
maintaining its high prices.16.17 

In summary, the effect of the government's rice trade and price policy 
during the past 25 years has been to tax consumers and protect domestic 
rice producers. Retail prices have been generally kept at a higher level 
than would have prevailed if imported rice had been allowed to flow 
freely into Sierra Leone. 

Summary and Prognosis 

This paper has presented a review and analysis of Sierra Leone's rice 
policies. Rice is the staple food of the country's 3 million people, two- 
thirds of whom live in the rural area and grow rice. Upland rice produc- 
tion, using the traditional bush fallow method, is still the most important 
system, occupying 75 percent of the land under rice and producing 55 
percent of national rice output. But the higher-yielding swamp rice sys- 
tems, in which rice is grown in standing water, are gradually increasing 
the importance. The inland valley swamps in particular are being devel- 
oped with a higher level of technology, using water control, improved 
seed, and fertilizers under the sponsorship of government development 
projects. 

During the colonial period the government made only minor attempts 
to increase the pace of agricultural development. The Agriculture 
Department, established in 1911, concentrated its marginal efforts on 
research and extension and made only limited attempts at land 
development, staff training, and supply of inputs to farmers. In the last 
years of colonial rule a rice-marketing organization was established to 
stimulate domestic production, using price policy. It soon had to 
abandon its attempts to maintain a guaranteed producer price for paddy 
and concentrated instead on trading imported rice. Because of poor 
organization, inadequate staffing, and underfunding, all colonial rice 

16Per capita consumption is estimated to have declined from 132 kg in 1973 to 117 kg in 
1975. 

"The Corporation had substantial stock carry-~\~er-go,ooo tons at the end of 1974 and 
25,000 at the end of 1975. 
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schemes with the exception of the research program ended in varying de- 
grees of failure. ls 

In the immediate post-independence years, 1961-67, there was a 
dramatic shift in government policy as the government attempted to 
increase agricultural output by directly establishing and managing state 
farms. Because of grave errors in concept, planning, and management, 
the experiment was a complete failure and incurred losses of several 
million Leones. 

The present era, starting in 1968, has seen a more cautious approach to 
agricultural development, with the emphasis shifting to small farm devel- 
opment. A series of integrated projects has been launched, with rice as a 
major component. These projects have a high ratio of extension worker to 
farmer (about 1:70 compared with a national average of 1:1,2oo) and are 
attempting to encourage farmers to adopt yield-improving technology 
(improved seed, fertilizers, water control measures), while providing the 
villages with needed infrastructure (feeder roads, wells). In the last five 
years government expenditure in agriculture has shown a slight tendency 
to increase relatively faster than expenditure in other sectors. 

In recent years rice policy has aimed at increasing rural incomes by in- 
creasing rice production. Another major objective has been to improve 
regional distribution of rural incomes, whereas increasing security of in- 
come has not been an important goal. 

The government has implemented a series of input subsidy measures 
that have provided fertilizers, improved seed, land development, water 
control, extension, tractor hire services, and credit at subsidized prices to 
farmers  participating i n  agricultural  d e v e l o p m e n t  projects .  T h e s e  subs i -  

dized inputs have been mainly available to farmers cultivating swamp 
rice. Between 1970 and 1977 about 8,000 hectares of improved swamps 
were brought under cultivation under the stimulus of the scheme. Since 
yields are 30-50 percent higher than in traditional swamp rice systems 
and more than double those on traditional upland farms, domestic rice 
production in Sierra Leone has been increased by government input sub- 
sidy and investment policies. 

Government agricultural investment policies are currently funded 
mainly by external funds that are obtained on long-term, highly conces- 
sional rates. This situation contrasts sharply with that in other sectors for 
which the government has had to obtain short-term loans at very high in- 

18Success of the research program was mainly in generating knowledge. Although some 
improved varieties were released for mangrove swamp cultivation, the net effect on Sierra 
Leone rice production was minimal. The only activity in which colonial agricultural produc- 
tion policy in Sierra Leone had some success was the establishment of the export tree crop 
industry (coffee and cocoa). Even here, compared to the success in Ghana and Nigeria with 
cocoa or in Kenya with coffee, the Sierra Leone experience could only barely be described 
as successhl. 



terest rates. Therefore, whereas developments in most other sectors of 
the Sierra Leone economy are restricted because of the ever tighter gov- 
ernment budgetary constraint, developments in the agricultural sector 
are less afTected.19 

By concentrating rice project investment in the northern province, the 
government has also been trying to advance its regional income distribu- 
tion objectives. Farmers in the northern province are poorer and have 
fewer alternatives for profitable agricultural production than those in the 
southern and eastern provinces. But rice production systems in the north 
have lower social profitability than those in the south and east. Conse- 
quently, the policy of emphasizing developments in the north results in a 
lower gain in social profitability. This lower social profit is the cost in 
terms of reduced efficiency of the government's regional income distribu- 
tion policies. 

Rice trade and price policies have also aimed at encouraging increases 
in rice production by providing stable and remunerative prices to pro- 
ducers while ensuring adequate supplies of good-quality rice to con- 
sumers. Through its restrictive import policy the government has suc- 
ceeded in protecting rice producers by keeping domestic rice prices 
higher than they would have been without such policies. The rice trade 
and price policies have therefore had some effect in stimulating domestic 
production. Since the policy affected all rice production systems in the 
same way, it has had little effect on regional income distribution. 

The net effect of the present government input subsidy and trade poli- 
cies is to make net private profit exceed net social profit for all rice pro- 
duction systems in Sierra Leone (23). This indicates that producers are on 
the average subsidized by government policy at the expense of consumers 
and the government treasury. This conclusion is contrary to one of the 
major conclusions recently arrived at by Levi ( z ~ ) . ~ O  

What should be the direction of government rice policy in the future? 
Since Sierra Leone has a comparative advantage in producing rice to re- 
place imports as well as to export to neighboring countries, efforts to in- 
crease domestic rice production should continue. Net social profitability 
is highest in the inland swamps and mangrove swamps in the south and in 

lSThe budgetary constraint has had some effect on agricultural pclicies in the last few 
years. The tractor hire scheme has been particularly atfected by the inability of the Ministry 
to provide capital and operating funds. Also, attempts are being made to reduce the level of 
subsidy on fertilizers for the same reason, although foreign funds are being brought in to 
relieve the situation. The tractor-plowing scheme in the southern riverain grasslands has 
been taken over by a foreign-financed project, which hopes to run the scheme efficiently 
enough to make subsidization unnecessary. 

*OLevi claims that a consumer-oriented, cheap rice policy has been pursued in Sierra Le- 
one (13). He arrived at this conclusion because he failed to take proper cognizance of the 
effects of input subsidy policies and of the producer price support effect of the restrictive 
rice import policy. 
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manually cultivated bolilands in the north. But exclusive reliance on their 
development, although yielding highest social returns, could worsen re- 
gional income distribution. The essential elements of a rice prod~iction 
strategy in the 1980's, which would give Sierra Leone a reasonable chance 
of efficiently achieving self-sufficiency or an export capability and of im- 
proving reasonable income distribution, include increasing the area 
under improved inland swamp cultivation at a rate of perhaps l o  percent 
per annum, doubling the area under mangrove swamp in the southern 
province by 1990, improving yields and efficiency of mechanical c~lltiva- 
tion in the bolilands and riverain grasslands, and bringing about 80,000 
hectares of upland rice under improved management (22). 

Two specific changes in present practice would facilitate rice develop- 
ment. First, steps need to be taken to improve the morale of extension 
staff, particularly intermediate- and lower-level staff. I t  is presently diffi- 
cult to hire and keep high-caliber staff in the Ministry of Agriculture 
because of the unattractive salary for what is a difficult job. Second, a 
marked feature of policy making in the past has been the taking ofcrucial 
decisions on prices, subsidy levels, and so forth with little or no empirical 
information. It is not surprising that such policy making has sometimes 
led to mistakes (e.g. importation of too much rice in 1974 and of too little 
in 1961 and 1964). The gathering and processing of agricultural statistics 
have improved during the last decade, but there is still one major gap- 
the provision of regular production statistics. Presently, statistics on rice 
and other agricultural output are the result of guesses. More accurate 
policy making calls for a more systematic crop-reporting system. 

Since all but one of the rice production systems in Sierra Leone have 
positive social profitability, government protection and subsidy policies 
are not necessary so long as world rice prices (c.i.f. Freetown) do not drop 
below Le 225 per ton for 25 percent broken rice, the quality imported by 
Sierra Leone. Both protection and input subsidies could therefore be pro- 
gressively reduced in the immediate future while efforts are made to 
stimulate domestic production. 

The level of subsidies on fertilizers, credit, tractor hiring, and im- 
proved seed should continue to be reduced. The government is presently 
attempting to reduce subsidies on these inputs by raising the farmer price 
and trying to reduce the government costs of providing tractor hire ser- 
vices and improved seed by more efficient operation of the agencies pro- 
viding these inputs. Removal of these subsidies would help bring Sierra 
Leone rice production in line with world market conditions and reduce 
the strain on the government budget. Given the high cost of land devel- 
opment (construction of water control structures in swamps) and exten- 
sion input (due to the need to use expatriate personnel to supplement 
scarce local manpower) and the availability of foreign funds to finance 



such subsidies, it might be desirable to continue to provide subsidies on 
these two inputs for a longer period. 

Although the  restrictive trade policies that have raised domestic rice 
prices have not recently been necessary to protect local rice production, it 
would appear unwise to remove them completely and immediately, given 
the  unpredictable nature of world prices. Government agencies that re- 
strict imports should strive to reduce their costs of operation so that the 
implicit tariff could be  reduced. Moreover, the government should en- 
sure that the private trade, which has efficiently processed and trans- 
ported domestic rice in the  past, is encouraged to continue to d o  so. As 
import substitution proceeds, milled domestic rice from private traders 
could supply institutional and other urban customers, and the inefficient 
government rice-processing operations could then be  phased out.21 By 
carrying out this set of policies, the  government could promote self-suffi- 
ciency or  exports of rice through expansion of efficient production systems 
whose increased incomes are  mainly distributed to Sierra Leone's poorer 
farmers. 
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6. Rice Production in 
Sierra Leone 

Dunstan S. C .  Spencer 

Sierra Leone is the leading rice-producing and -consuming country in 
West Africa and the third most important in Africa (after Egypt and Mal- 
agasy Republic). Rice is the staple food and most important crop grown in 
Sierra Leone. Per capita consumption is over 120 kilograms (kg), and 
about 465,000 hectares (ha) of rice are cultivated each year by 85 percent 
of Sierra Leone farmers. Rice production generates about 15 percent of 
gross national product. Although domestic rice output has doubled during 
the past two decades, imports of rice have continued (17). The govern- 
ment of Sierra Leone believes that rice importation unnecessarily uses 
scarce foreign exchange and, like all other West African governments, has 
adopted a goal of eventual self-sufficiency in rice. 

Government policies have had differential impacts on the many rice 
production and post-production systems in Sierra Leone. The objective of 
this analysis is to examine the structure ofcosts and benefits in the princi- 
pal systems in order to estimate comparative advantage in domestic rice 
production and to determine the varying effects of government policies. 

The chapter is divided into nine sections. Section z contains descriptions 
of the main rice production techniques in Sierra Leone, classified on the 
basis of soil and water regimes and of technology. Private costs and returns 
in each of the production systems are analyzed in Section 3. Section 4 
provides a description of the post-production systems, which is followed by 
an analysis of their private costs in Section 5. In the rest of the chapter the 
analysis concentrates on social costs and returns. Derivation of shadow 
prices and estimation of net input subsidies are discussed in Section 6. 
Private and social profitability for each production and marketing channel 
are contrasted in Section 7, and sensitivity analyses to determine the etrect 
ofchanges in input and output values on the results are discussed in Section 
8. The final section contains a summary and conclusion. 

Rice Production Systems 

Rice is grown in the uplands and lowlands of Sierra Leone. Using 
WARDA's classification system (16), one can demarcate four basic types of 
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T A B L E  6 . 1 .  Key Characteri.stics of Rice Production Techniqties in Sierra Leone 

1975 Paddy 1975 Im- Plant- Weed- 
area yield output proved Fertili- ing ing 

Production trchni,loe (Oo ltui ( m r i l ~ o i  (Oo m t )  seeds zer method" practiceo 

Traditional upland, south 
Traditional upland, north 
Improved upland, south 
Improved upland, north 
Mangrove swamp, south 
Mangrove swamp, north 
Boliland (manual), north 
Boliland (tractor plow), north 
Riverain (tractor plow), south 
Traditional inland, south 
Traditional inland, north 
Improved inland, south 
Improved inland, north 

no 
no 
yes 
Yes 
no 
Yes 
yes 
yes 
no 
no 
yes 
Yes 
yes 

SOTE: Onl? iniprovrd inland t e c h n i r l ~ ~ r  h.td partial water control, all other techn~qrres had no water con- 
trol. All h.~n.esting was done manually. 

"0 = broadcast. T = transplant, BT = combined 1,roadcast and trwlpldnt. 
b I l  = hea\y, Ll = medium. L = I~ght, N = none. 

rice cultivation-upland (hill rice and flatland rice), mangrove without ti- 
dal control, freshwater without water control, and freshwater with partial 
water control. On the basis of location, planting method, weeding and 
harvesting practices, source of power, and use of fertilizer and improved 
seeds, these four basic types can be further stratified to give the 13 sys- 
tems of rice cultivation described and analyzed in this paper. The key char- 
acteristics of these systems are summarized in Table 6.1. 

Upland Rice Ctrltication 

Upland rice cultivation is practiced on well-drained land not subject to 
flooding, where rain is the only source ofwater. The crop does not draw 
water from a high groundwater table. This type of rice cultivation occurs 
on hillsides (hill rice) and fairly flat areas (flatland rice) in Sierra Leone, 
but for the purposes of this analysis, there is no need to make a distinction 
between the two. 

Upland rice culture is the major system of rice production in Sierra Le- 
one. As shown in Table 6. i, it occupies about 75 percent of the area under 
rice and accounts for about 55 percent of domestic rice production. I t  is a 
traditional method of rice cultivation in which soil fertility is maintained 
by the bush fallow method. Generally, the land is brushed (i.e. the forest 
vegetation is cut and allowed to dry), burned, and cleared between Janu- 
ary and April. With the onset of the rains the land is slightly plowed, 
seeded by broadcasting, and harrowed with a short-handled hoe. Tradi- 
tional varieties are normally planted, and intercropping is common, usu- 
ally with cassava, maize, benniseed, or broad beans. Hand weeding is 
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time-consuming, but has a great effect on yields. Hand harvesting with a 
small knife usually takes place between August and October. Because of 
better soil and rainfall, yields are slightly higher in the center, east, and 
south of Sierra Leone than in the north. Consequently, in this discussion 
upland rice cultivation in the north is differentiated from that in the 
south.' 

Starting in the 1976-77 crop season, an improved upland rice cultiva- 
tion system was introduced into Sierra Leone by the Integrated Agricul- 
tural Development Projects (IADPs) located in both the north and the 
south. Cultural practices are the same in this system as in the traditional 
upland rice system except that improved seeds and fertilizer are used. 
Less than 1,000 ha were under this system of cultivation by the end of 
1978. Therefore, in this chapter upland rice cultivation is subdivided into 
four systems: traditional upland, south (System I), traditional upland, 
north (System 2), improved upland, south (System 3), and improved up- 
land, north (System 4). 

Mangro~e Rice Cu1tiz;ation Without Tidal Control 

Mangrove swamps are located along the coast where tidal action causes 
inundation at high tides and drainage at low tides (Map 6.1). The man- 
grove soils are acid sulphate or cat clays. 

Cultivation of swamp rice in Sierra Leone probably started about 1880 
in the mangrove swamp areas around the Great and Little Scarcies rivers 
in northern Sierra Leone. Mangrove swamps gave such good results that 
by igoo practically all the better swamps in the Scarcies were under culti- 
\ration following clearing of the native mangrove forests, a very difficult 
and expensive task. Clearing and cultivation of mangrove swamps in the 
southern coastal belt, especially along the banks ofthe Ribbi River, devel- - 

oped later and more slowly. Most of the currently unutilized mangrove 
swamps (about 50,000 ha) are in this southern coastal belt. 

Tidal mangrove swamps are continuously cultivated from year to year. 
Transplanting takes place in July and August after the rains have pushed 
the salt tongue out to sea and leached the salt from the soil. Empoldering 
to protect crop land from the intrusion of saline water is not practiced in 
Sierra Leone. Weeding is uncommon, and hand harvesting takes place in 
December and January. Because of differences in land preparation and 
transplanting practices, yields are different in the northern and southern 
mangrove swamps. Consequently, two systems of mangrove swamp culti- 
vation without tidal control-mangrove swamp, south (System 5), and 
mangrove swamp, north (System 6)-are distinguished in this paper. 

'South is defined here to include the southern and eastern provinces of Sierre Leone. 
The north comprises the northern province. Annual rainfall averages about 2,700 mm in the 
north and about 3,430 mm in the south. 
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M A P  6.1. Sierra Leone, Showing Swamp Areas Important in Rice Cultivation. 

Freshwater Cultication Without Water Control 

There are three types of freshwater rice cultivation systems without 
water control in Sierra Leone: bolilands, riverain grasslands, and inland 
valley swamps. 

Bolilands. Bolilands are low, saucer-shaped swamp grasslands asso- 
ciated with the Rokel River and its tributaries in central and northern Si- 
erra Leone (see Map 6.1). I t  is estimated that 30,000 ha of bolilands are  
suitable for rice cultivation, and about 60 percent of this area is cultivated. 
Boliland swamps (bolis) are dry throughout the  dry seasons, but  are 
flooded up  to 1 .5  meters for periods varying from three to six months as a 
result of rain water accumulation and river flooding. The soils are acidic 
and very low in phosphorus. Without the use of phosphatic fertilizers, 
yields are very low. Consequently, even under semitraditional conditions 



Rice Production in Sierra Leone 205 

(System 7) superphosphate is used in this area. In fact, almost all of the 
fertilizer consumed in Sierra Leone was used in the bolis until recently. 

Because of the flat topography, mechanized plowing using a govern- 
ment-provided and heavily subsidized tractor-hire scheme has been in- 
troduced into the area (System 8). In 1975-76 about 6,000 ha in the bolis 
were mechanically plowed. When mechanical plowing is utilized, seed is 
broadcast in May. Under hand cultivation, broadcasting takes place in 
May or transplanting in June and July. Yields are higher with transplant- 
ing. Weeds are a problem in the bolis and hand weeding is necessary. 
Hand harvesting occurs in December and January. 

Rioerain grasslands. Small patches of riverain grasslands are scattered 
throughout the country. Extensive areas are located only in the south 
where two rivers, the Waanje and the Sewa, are prevented from flowing 
directly into the sea by a raised sand bar (see Map 6.1). The silt deposited 
by the rivers has formed extensive grassy plains, which flood up to four 
meters in the rainy season, necessitating the use of floating rice varieties. 
Hand cultivation of these areas is extremely labor-intensive because of 
the heavy infestation of weeds. Because of very low population density in 
the area, there has been little hand cultivation of these soils. 

Mechanical cultivation under a government scheme started in 1949 and 
has been quite popular (System 9). A substantial number of the users are 
absentee farmers. Area cultivated fluctuates with the size of the govern- 
ment tractor fleet, declining to virtually zero in some years and rising up 
to 6,000 ha in others. 

It is estimated that over 50,000 ha are suitable for rice cultivation in the 
riverain grasslands, and only about l o  percent of this area is cultivated. 
Seed is usually broadcast in April and May so that initial growth has 
started before deep flooding takes place. Weeding is essential if the crop 
is not to be choked by weeds. Hand harvestingamong the tangled mat of 
lodged straw takes place in December and January after the floods have 
receded. Production in the riverrain grasslands is unpredictable because 
of the uncontrolled nature of flooding, the weed problem, and labor 
shortage in the area. 

Inland valley sujamp. Inland valley swamps are found throughout the 
country wherever depressions occur in the rolling upland. It is estimated 
that there are about 300,000 ha of inland swamps in Sierra Leone, of 
which only about 65,000 ha are currently under cultivation. Under tradi- 
tional culture, inland swamps are cultivated for a number of years before 
being fallowed. The swamps are not completely stumped and there is no 
water control. Transplanting is usual, but broadcasting is not uncommon. 
Only one crop is planted a year in pure stands. As shown in Table 6.1, 
yields are nearly double those on uplands, and yields in the south are 



higher than in the north, the result again of better soil conditions. Conse- 
quently, two types of inland swamps without water control-traditional 
inland, south (System lo), and traditional inland, north (System i i t a r e  
distinguished here. 

Freshwater Rice Cultication with Partial Water Control 

Freshwater rice cultivation with partial water control involves stump- 
ing, partial land leveling, and the construction of dikes and contour bunds 
in inland valley swamps. The dikes and bunds allow some control over the 
submersion and drainage of plots. This system was introduced on a pilot 
basis in 1966-67. Presently it is being promoted by various development 
projects through which farmers are encouraged not only to adopt the 
water control system but also to use improved seeds and fertilizers. In 
1976-77 about 8,500 ha were under these improved inland swamp sys- 
tems comprising improved inland, south (System 12), and improved in- 
land, north (System 13). Yields are generally 30 to 50 percent above those 
in the corresponding traditional systems. 

Private Costs of Rice Production 

Table 6.2 shows the private cost per hectare of the 13 rice production 
systems. Physical input-output data were collected in a detailed farm 
management survey conducted in 1974-75 (11). Prices have been ad- 
justed to 1976 prices. 

Land 

Land development (or investment) costs apply only to inland swamp 
rice systems where land is cultivated for a number of years after forest 
vegetation has been cleared.* In the traditional system tree stumps are 
not completely removed. Hence, costs are lower than in the improved 
systems, where stumping is more complete and bunds and water canals 
are constructed. Land development costs are mainly labor costs, since the 
sluice gates are made out of palm logs. 

Labor inputs per hectare into inland swampland development are 
about 47 and 60 man-days, respectively, for traditional swamps in the 
south and north, the difference arising from better stumping in the north. 
For improved systems land development takes about 185 man-days per 
hectare. Costs are prorated over ten years. For traditional systems an es- 
timated real market rate of interest of 40 percent is used.3 

2Forest vegetation is also cleared in upland rice farming systems. However, since the 
land is only cropped for one year, such costs are not regarded as land development (or in- 
vestment) costs. 

3This figure is based on Linsenmeyer's (4) estimate that fishing households paid about 43 
percent interest on short- to medium-term loans after defaults were taken into account. In 
the absence of alternative empirical evidence, thib rate is also used for farming hotiseholds. 
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Farmers adopting the improved system receive a five-year loan of Le 
172.90 per hectare at 8 percent. This loan covers the land development 
costs (185 man-days at Le 0.73 in the south and Le. 0.65 in the north) 
and costs of farm tools. To calculate the private cost of the land 
development, the annuity on the five-year loan is discounted at the 
market rate of interest (40 percent) to obtain the discounted present 
value of the loan. This is then prorated over the estimated life of the 
investment (ten years), using the market interest rate to give the annual 
private cost of land development. 

Annual fees for land use are paid by some farmers in Sierra Leone to 
persons who control use of the land.4 Although such fees are paid by less 
than a quarter of all farmers (I I) ,  they are used in Table 6.2 to reflect the 
rental value of land in calculating private cost. Fees paid are usually 
higher for the more productive swamplands. 

Farm Labor 

Labor use in rice production systems ranges from 68 to 445 man-days 
per hectare. Low labor use figures are found in systems in which seed is 
broadcast on grassland farms, especially when tractor plowing takes place. 
High labor utilization occurs in manually cultivated swampland farms 
where there is transplanting. Improved systems of production use addi- 
tional labor for harvesting the increased yield as well as for changes in 
cultural practices including shifts from broadcasting to transplanting, bet- 
ter weeding, and application of fertilizers and chemicals. 

Rural wage rates in Sierra Leone vary by region, sex, season, and task, 
reflecting the active nature of the rural labor market (11, 13). The daily 
wage rates shown in Table 6.2 are weighted average annual wages per 
man-day. They are based on data collected in a detailed farm manage- 
ment survey in 1974-75, adjusted upward in proportion to increases in 
the official minimum wage rate since 1975.~ The wages include cash pay- 
ments as well as the value of payments in kind. Generally, agricultural 
wages are higher in the south, where there are ample employment oppor- 
tunities in more profitable tree crop production (coffee, cocoa, and oil 
palm). They are also higher in swamp than in upland rice farming systems 
because of the arduous nature of work in swamps. 

The quantities of labor used to produce rice in Sierra Leone are similar 
to those used in neighboring Liberia (7), but are higher than in the Ivory 

41n the communal system of land tenure practiced in Sierra Leone, the direct controller 
of land is usually the head of the extended family, but in some chiefdoms the chief exercises 
this control (5). 

5There is evidence that wages in general in Sierra Leone started increasing rapidly in 
early 1974. In the absence of direct empirical measurements and rural cost-of-living indexes, 
the rate of increase was assumed the same as that for the official minimum wage. This ap- 
proximation is used in spite of the fact that the official minimum wage rarely affects actual 
rural wages. 



T A B L E  6.2. @rantities and Pricate Costs of Major Inputs into Rice Production Sys t em in Sicrra Leone, 1976 
( L P < I I I ~ \  per hertarr r~nler* othrnvlse indic;~lrdi 

~~ - 
~ ~ 

Frfl111zt.r Total private 
Land Farm I ; h r  Seed* Ir~t~rect  crhlr 

- 
N-P-K 
- ~- Annual on 

Drvcl- Ann~lal Man- Dally Total VO.. OW. to1,1 working Plowing Prr Prr ton 
Pn)(luction tpcl~ni<~uc, op~nent kr day? wage r n ~ t  (kc)  Co\t ( k ~ )  Cost co*t capit;~l k e  hrct.ire p;tddy 

~ ~ ~ -- 

Traditional upland, south - 3.51 205 0.70 142.88 - - 54 10.53 2.23 4.62 - 163.77 140.0 
Traditional upland, north - 3.51 238 0.52 123.76 - - 52 10.71 1.76 4.16 - 143.90 177.6 
Improved upland, south - 3.51 225 0.70 157.50 50-50-0 21.34 56 16.40 2.23 6.63 - 207.61 110.9 
Improved upland, north - 3.51 258 0.65 167.70 50-50-0 21.34 56 16.40 1.78 6.88 - 217.59 149.2 
Mangrove swamp, south - 6.84 220 0.75 165.00 - - 92 17.94 3.11 5.91 - 198.80 114.5 
Mangrove swamp, north - 20.40 445 0.80 356.00 - - 150 29.25 5.86 11.83 - 423.34 151.0 
Boliland (manual), north - 1.73 112 0.60 67.20 9-9-0 1.98 70 14.42 7.07 3.51 - 95.91 99.6 
Boliland (tractor plow), north - 5.19 68 0.60 40.80 13-13-0 2.96 60 12.36 2.10 5.30 24.70 53.41 82.5 
Riverain (tractor plow), south - 4.20 91 0.80 72.80 - - 48 9.36 3.67 5.23 24.70 119.96 65.8 
Traditional inland, south 14.21 12.96 274 0.73 200.02 - - 56 10.92 7.13 6.09 - 251.33 107.7 
Traditional inland, north 16.15 14.72 356 0.65 231.40 8-8-0 1.90 105 21.63 7.21 8.13 - 301.14 140.6 
Improved inland, south 28.52 12.96 336 0.73 245.28 53-53-0 22.70 67 19.63 9.62 9.15 - 347.86 114.6 
Improved inland, north 25.40 14.72 390 0.65 253.50 53-53-0 22.70 67 19.63 9.62 9.36 - 354.93 127.4 

.~~ ~. ~ ~ - 

SOTC:: Le 1.00 = $1.00. 
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Coast (3), and some Sahelian countries (6 ,15)  This result is due to the fact 
that cultivation in heavy rain forest areas is more labor-demanding than in 
open savannah regions and thinner rain forests such as exist in the Ivory 
C ~ a s t . ~  On the other hand, rural wages rates are lower in Sierra Leone 
then in neighboring Liberia, reflecting the smaller return in alternative 
rural employment opportunities compared with those in the timber and 
mining concessions in Liberia. This lower wage rate is also reflected in 
the lower per capita gross national product in Sierra Leone than in Libe- 
ria. Labor is the single most important cost item, accounting for 44-61 
percent of total private costs in partially mechanized systems and over 70 
percent in manual systems. 

Fertilizer 

Fertilizer is used by farmers in improved systems of inland swamp and 
upland rice cultivation and in partically mechanized bolilands. It is also 
used by otherwise traditional farmers who manually cultivate bolilands 
and inland swamps in the northern province. These farmers have appar- 
ently learned about fertilizers from neighbors participating in the govern- 
ment tractor-hire scheme in the bolilands. As shown in Table 6.2, average 
fertilization levels are quite low on such farms. 

Seed 

Farmers provide their own seed in all systems except in the improved 
upland and inland swamp, where they are supplied with improved seed 
from seed multiplication farms run by the development projects.' Seed 
rates are higher in swamp rice systems in which transplanting takes place, 
particularly in northern mangrove swamps where long transportation dis- 
tances and damage by pests result in much seedling loss (9). 

Farmer-provided seed costs 12-18 percent more than the average 
paddy producer price, reflecting the expected price increase between 
harvest and planting dates. Seed supplies by the development projects 
costs about 29 cents per kilogram. 

Tools 

The annual user cost (depreciation plus interest) ofhand tools is a small 
proportion of total costs. When the investment is financed out of the 
farmers' own resources, the actual acquisition cost is depreciated. When 

6Average annual rainfall in the rice-producing areas of Sierra Leone is about 3,200 mm, 
and it is 2,000 mm in Liberia, 1,400 mm in Ivory Coast, 1,200 mm in Senegal, and about 620 
mm in Mali. 

'With the recent establishment of a specialized seed multiplication project, this situation 
is changing. Farmers in and out of development projects are now to be supplied with certi- 
fied seed from central seed multiplication farms and certified seed growers. 
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financed by a loan, the discounted present value of the medium-term loan 
is d e p r e ~ i a t e d . ~  

Working Capital 

The cost of working capital is calculated using the market interest rate 
of 40 percent. Working capital is tied up in the labor input for an average 
of three months, since work in the rice fields spans the six-months aver- 
age rice-growing season. For seed, fertilizer, and plowing fees, it is tied 
up for an average of six months, since these items are invested in at the 
start of the growing season. 

Plowing Fees 

A fixed plowing fee of Le 24.70 per hectare is paid by farmers using the 
government tractor-hire service in the bolilands and riverrain grasslands. 

Total Costs 

Total private costs per hectare vary from Le 93.41 in tractor-plowed 
bolilands to Le 423.34 in manually cultivated mangrove swamps in 
northern Sierra Leone. The adoption of improved technology within a 
production system generally leads to increased private costs per hectare, 
except where the level of subsidy is high, as with tractor-plowed 
bolilands. By contrast, with one exception, costs per ton of paddy 
produced are reduced by adoption of the improved technologies, since 
resulting yield increases more than make up for increased costs per 
hectare. For the same reason comparisons across systems show that 
there is a much smaller range in private costs per ton of paddy (Le 
111.70) than in private costs per hectare (Le 329.93). Private costs of 
production per ton of paddy are lowest in the heavily subsidized, 
partially mechanized systems and highest in the manual systems, which 
receive few or no subsidies. 

Rice-Marketing Systems 

About 105,000 metric tons, or 35 percent, of annual domestic rice pro- 
duction are marketed in Sierra Leone (13). Assembly, processing, and 
distribution of this rice are performed by private intermediaries and, until 
recently, by the government-owned Rice C o r p o r a t i ~ n . ~  

stated earlier, farmers adopting the improved inland swamp system receive a five- 
year loan of Le 30.00 at 8 percent for tools. In calculating the discounted present value of the 
loan, the annuity at the loan rate (8 percent) is discounted at the market rate (40 percent) and 
summed over the life of the loan (five years). 

BThe Rice Corporation was dissolved in April 1979, leaving the domestic rice trade com- 
pletely in private hands, although the government apparently intends to continue to attempt 
to control prices. 
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Assembly 

Resident village and itinerant merchants (who might also be farmers) 
purchase directly from the farmers. These private merchants handle 
virtually all the rice sold by farmers. Only a small proportion of rice 
marketings is sold through cooperative societies or directly to consu~ners 
in the small towns and villages. Farmers head-load their produce to the 
merchant's place of business in the village. Village or itinerant 
merchants transport their produce, using boats in the Scarcies and 
riverain grasslands and trucks elsewhere. They typically have sold less 
than 5 percent of the produce to the Rice Corporation and the bulk to 
private wholesalers. 

Processing 

Rice processing involves parboiling and milling. Parboiling consists of 
saturating paddy with water and raising the temperature to that required 
to gelatinize the starchy endosperm. In the most common village method 
of parboiling rice, a mixture of paddy and water is boiled in large iron pots 
or in 44 gallon drums, or part of a drum, until the grains are slightly swol- 
len and soft and some of them burst. The paddy is then removed and 
spread out in the sun. Paddy is parboiled in this way by farmers them- 
selves or by itinerant, village, or wholesale merchants, who use either 
their own family labor or hired workers. Commercial parboiling involves 
passing wet steam through grain that has been soaked for a few hours, 
followed by mechanical or sun drying. It is used only in the large rice 
mills. About 40 percent of rice consumed in rural areas is parboiled (60 
percent in the northern province and 20 percent in the south). In urban 
areas the proportion is as high as 80 percent (lo). 

There are three basic types of rice-milling techniques in Sierra 
Leone-hand pounding with small wooden mortars and pestles, small 
rubber roller or steel cylinder mills processing about 0.2 tons of paddy 
per hour, and large mills processing 0.75-3.0 tons of paddy per hour. 
Hand pounding is used by farmers to prepare their rice for subsistence 
consumption and for sale in small village markets. In addition, over 350 
privately owned small mills are concentrated mainly in small towns in the 
major rice-producing areas. The mills operate at about 50 percent of ca- 
pacity. Finally, there are four large rice mills in the country. The Rice 
Corporation owned three of these mills, with a total nominal capacity of 6 
tons per hour. They have been run at an average of less than 25 percent of 
capacity during the last ten years. Throughput increased to 44 percent of 
capacity in 1975-76. The privately owned large mill has a capacity of o. 75 
tons per hour, but has rarely operated since it was set up in 1975. 

Milling outturn is about 67 percent for hand processing and small mills, 
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which produce rice with 20-40 percent brokens. The large mills produce 
rice with less than lo  percent brokens and have recovery rates averaging 
around 64 percent. lo 

Between 60 and 70 percent of the 160,ooo tons of paddy milled annu- 
ally in Sierra Leone is processed in the small rice mills. Virtually all the 
rest is hand-pounded and goes to supply small towns and large villages. 
Large mills process less than 5 percent each year. 

Distribution 

Before April 1979, imported rice was handled exclusively by the gov- 
ernment-owned Rice Corporation. The Corporation sold its imported rice 
primarily to licensed wholesale merchants, who took delivery usually in 
Freetown. The rice was sold to retailers in Freetown or trucked by the 
wholesale merchants to other towns. Secondary channels for imported 
rice were direct sales to retailers and consumers by the Rice Corporation 
from its depots in Freetown and the major towns. The Corporation simi- 
larly distributed the small proportion of domestic rice that it handled." 

The privately marketed domestic rice is trucked to urban areas either 
by itinerant merchants or by large wholesalers who have taken title in the 
small provincial towns and villages. In the urban areas the rice is sold to 
retailers who sell in the public markets, using volume measures such as 
the cigarette or milk tin. 

Private Costs of Rice Marketing 

Table 6.3 shows the costs of marketing rice produced with the three 
alternative means of rice processing. Assembly costs consist of the annual 
user cost of sacks as well as transportation and handling charges. Sacks last 
two years. Transportation costs involve head-loading ofpaddy for the first 
five kilometers followed by trucking. 

Milling costs are highest in hand pounding because of the high labor 
input, and small mills have the lowest milling cost. The relatively high cost 
of milling using the large disc sheller mills ofthe Rice Corporation was due 
to the poor physical condition of these mills and the low average milling 
ratio of 64 percent. But distribution costs to Freetown, the capital city, are 
lowest for the large mills, since they are in general located closer to 
Freetown than the average distance for hand-processing and small mills. 

Total assembly, milling, and distribution costs are lowest for the small 

1°Most of the rice that is commercially milled in Sierra Leone is parboiled. For further 
details of rice processing in Sierra Leone, see Spencer, May-Parker, and Rose (lo). 

"The Corporation handled less than 5 percent of the domestic rice crop that was mar- 
keted annually between 1965 and 1975. 
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T A B L E  6.3. Annual Pricate Costs of Rice Marketing Systems in 
Sierra Leone 
(Leones per ton of clean nce) 

Market~ng costs 

Assembly: 
Cost of sacks 
Head-loading 
Trucking 
Handling 
Total assembly cost 

Milling: 
Unskilled labor 
Skilled labor 
Rent 
Equipment cost? 
Electricity, fuel, and oil 
Repairs and maintenance 
Others 
Total milling cost 

Distribution to Freetown: 
Head-load 
Truckingd 
Handling 
Total distribution cost 

Total marketing cost 

Hand 
processing 

Small 
mills 
-- 

Large 
mills 

S O C R C E :  10 
N O T E :  Assume mills operate at 67 percent of maximum capacity, i.e. 20 hours per day. 

200 days a year. This rate is used for consistency among mills, although it is higher than the 
rates ach~eved up to 1975. For large mills, maximum capacity is only 65 percent of manu- 
facturerr' stated capacity because of the poor physical condition of the mills. 
"Le 0.40 per 68 k~ bag oi' paddy for 5 km. 
'15 k n .  
'Depreciation and interest. Market ~nterest rate of 20 percent for longer-tern) capital In- 

vestment. 
*Average cost of Le 0.061 per ton per km. 

mills channel. As stated earlier, this channel handles 60-70 percent of do- 
mestic rice marketing and over go percent of the domestic rice that moves 
to Freetown. To simplify the analysis that follows, the small mills channel 
is used exclusively. 

Social Costs and Government Subsidies 

Because of government policies and market imperfections, private costs 
do not reflect the true social costs of rice production. In order to calculate 
social costs, returns, and profitability, it is necessary to use shadow prices 
for domestic factors and to estimate the amount of subsidies and taxes on 
tradable inputs and outputs. 



Shadou: Prices 

Appendix B provides details of the procedures used in estimating 
shadow prices in this study. These shadow, or social accounting, prices - - 

reflect the value of income forgone by using scarce resources in the differ- 
ent rice production and marketing systems rather than in the most profit- 
able alternative activities. 

The shadow price of Sierra Leone rice, the price of imported rice, lo- 
25 percent brokens (wholesale buying) at Freetown, is estimated at Le 
309.00 per metric ton. This figure is based on an expected c.i.f, price of 
Le 300.00 per ton plus landing costs of moving the rice from ship to 
wholesale warehouses of Le 9.00 per ton. This price level is consistent 
with a projected long-run f.0.b. price of Thai 5 percent brokens of about 
$350.00 per metric ton (2). 

Shadow wage rates for unskilled labor are taken to be the same as mar- 
ket wages. There is ample evidence of the existence of an active rural la- 
bor market with minimum distortion of wages (12). 

For the cost of capital, a market interest rate of 40 percent is used when 
traditional sources of credit finance the investment in tools and working 
capital. A rate of 20 percent is used for three- to five-year investments in 
rice mills usually financed by traders in larger towns.12 During the last 
five years, Sierra Leone has been successful in obtaining concessional 
credit for financing its agricultural development projects. Because this 
foreign aid is expected to continue during the next ten years, a shadow 
interest rate of 3 .5  percent is used for government investment capital in 
the Integrated Agricultural Development Projects (for improved inland 
swamp and upland development). A higher interest rate of 8 percent is 
used for government investment in mechanical cultivation, reflecting the 
fact that the government employs foreign commercial credit for this activ- 
ity. All interest rates have been adjusted for the effects ofinflation, which 
averaged about 12 percent in 1975. 

Since land is not in short supply (and site value plays no role in this 
analysis), the shadow price of land is assumed to be  zero. This assumption 
is supported by the earlier observation that private land costs are low and 
account for only a small proportion of total private cost. 

Government Subsidies 

In order to encourage farmers to adopt improved methods of rice culti- 
vation, the government has subsidized some inputs and has supported do- 
mestic rice prices through restrictive trade policies (13). Subsidies are 

lZThis rate is actually applicable only to small mills, but in the absence ofmore complete 
information it is also used for large mills in this analysis. 
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provided on land development, fertilizers, plowing, and extension service 
costs. The net subsidy on each input is shown in Table 6.4. 

The subsidy on land development for improved inland swamp systems 
arises because farmers receive loans at a subsidized interest rate of 8 per- 
cent. The subsidy is the difference between the annual cost oftotal invest- 
ment at the market rate of interest and the actual private cost at the sub- 
sidized interest rate. Forty-nine percent of the annual user cost of land 
development is subsidized. 

Extension advice, defined as the teaching of new skills to farmers, is 
traditionally provided free to farmers, and thus its cost can be regarded as a 
subsidy to farmers. Since the degree of extension input varies according to 
the system of production, the rate of subsidy also varies. In Sierra Leone 
only rice farmers using improved systems of upland and inland swanip rice 
cultivation receive any extension input.13 Extension input subsidies are 
concentrated in the Integrated Agricultural Development Projects. 

Extension has two phases. The first occurs during the initial three to six 
years of project development when farmers are being taught new skills 
and the extension input is heavy (the development phase), whereas the 
second takes place in subsequent years when extension effort is to main- 
tain project achievements and introduce small changes (the maintenance 
phase). During the development phase, costs are treated as capital invest- 
ment prorated over PO years at the shadow government interest rate of 
3.5 percent. During the maintenance phase, costs are projected annual 
costs. The subsidies shown in Table 6.4 are based on the costs of Inte- 
grated Agricultural Development Projects (Phase I1 Eastern Area and 
Phase 1 Northern Area).14 

The government started to provide tractor-plowing services to Sierra 
Leone farmers in 1949. The government fleet plows, harrows, and some- 
times seed harrows for farmers who pay a highly subsidized fee, Le 24.70 
per hectare. This senlice actually costs the government about Le 108 per 
hectare, so that the subsidy rate is about 77 percent.15 Because of the 

l3 Farmers in the bolilands and riverain grasslands are in contact with government exten- 
sion agents, but the input of the agents is not true extension education. Instead, extension 
agents provide tractor-plowing services or deliver fertilizers. In both instances the costs are 
treated as subsidies on the inputs handled. 

l4Costs of road improvements, well construction, and technical assistance for feasibility 
studies are not directly chargeable to project farmers and therefore are excluded. The aver- 
age cost is Le 10.93 per hectare. Since the teaching of the techniques ofthe improved inland 
swamp system is more difficult than that of the improved upland system, inland swamp ex- 
tension costs during the development phase are assumed to be 30 percent above the aver- 
age, or Le 14.20 per hectare. Annual extension costs for upland rice systems are assumed to 
be half of those for inland swamp systems. 

'=The reported estimates, based on 1971 estimates by Due and Whittaker ( I )  that were 
updated in 1975 by the Ministry of Agriculture, have been recomputed using an 8 percent 
rate of interest. 



T A B L E  6 .4 .  Net Input Subsidies and Charges 
(L.I.OXICS pvr h rc t i~ r t  u n l r a y  otht.l-\vi~r ~nriic.~ted) 

Prcrchl<t~<rn tc.cllrrirl~w 
-- ~ 

Traditional upland, south 
Traditional uplcind, north 
Improved upland, south 
Improved upland, north 
Slt~ngrove swamp, south 
Mangrove swamp, north 
Bo1il;lnd (manual), north 
Rolilclnd (tractor plow), north 
Riverain (tractor plow), south 
Traditional inland, south 
Traditional inland, north 
Inlproved inland, south 
Improved inland, north 
- -~ ~~ - -- 
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heavy subsidy, it has been difficult for the government to import spares 
and new equipment as well as purchase fuel that would provide the ser- 
vice consistently to farmers. The area mechanically plowed has therefore 
fluctuated widely, reaching 11,250 hectares in 1971, dropping to 8,000 in 
1973, increasing to 21,000 in 1974, and then dropping again to less than 
io,ooo hectares in 1977. l6 

Fertilizers are imported and distributed to farmers by the Ministry of 
Agriculture. Only about 3 percent of Sierra Leone's farmers use the 5,000 
to 8,000 tons of fertilizers imported each year. Until the end ofthe 1974- 
75 crop season, farmers paid about 3 cents a kilogram for compound rice 
fertilizer (20-20-o), which cost the government about 20 cents a kilogram 
in 1974. In 1975-76 the price was raised to 8.5 cents to farmers in the 
Integrated Agricultural Development Projects and 4.5 cents to others. 
Subsidy rates were therefore between 57 and 66 percent. 

Subsidies on farm tools and working capital are due to the subsidized in- 
terest rate on the loans given to farmers in the development projects. They 
are calculated in the same way as the land development subsidy. 

Total input subsidies per hectare, shown in Table 6.4, are highest in 
improved inland swamp systems. But because of high yields obtained 
with those systems, the subsidy per ton of paddy is much lower than that 
provided to farmers using the tractor-plowing service. 

Private and Social Profitability 

Details of the methodology used in this analysis are given in Appendix 
A. Net private profitability (NPP) is the difference between the market 
value of output and the market costs of all inputs. It measures the incen- 
tive provided to private producers of the commodity. Net social profit- 
ability (NSP) is the profit calculated when all inputs and outputs are val- 
ued at their social opportunity costs. Net social profitability therefore 
measures the economic efficiency and comparative advantage of produc- 
ing rice domestically to substitute for imported rice. The difference be- 
tween private and social profit is a measure of the impact of government 
programs on domestic rice production. 

The other measure of economic efficiency utilized in this chapter is the 
resource cost ratio (RCR), which is the ratio obtained by dividing the sum 
of all domestic factor costs valued at social opportunity cost by the value 
added in world prices. Unlike NSP, this ratio is independent of the unit of 
measurement and is therefore useful as a relative measure of economic 

16At the peak of the mechanical cultivation scheme in 1974. the government spent about 
Le 1.74 million to subsidize tractor plowing. This was equivalent to about 55 percent of the 
annual recurrent expenditure of the Agriculture Division of the Ministry ofAgriculture and 
Natural Resources. 



T A B L E  6.5 .  Expected Yield und Pricate and Social Profitability Per Metric Ton of Rice Delicered to Freetown, Sierra Leone 
- ~ 

Sociitl 
Expected N~ht l~r~\ . t te  profit Ell't~cti\.r cost 01 Net \ocial profit 

>)?Id H c + o , ~ r c c ~  protection pollcica 
Prodtwt~on t ~ . c h n l < ~ ~ ~ t .  (kuiltu) Lei~nc* Honk Lr(rnt.5 Hank cod r ,~t~o  corl'ficrent ( I ~ ~ , n c , s )  

. 

Traditional upland, south 1,170 80.00 10 55.00 8 0.811 1.022 25.00 
Traditional upland, north 810 26.00 13 1.00 12 0.996 1.022 25.00 
Improved upland, south 1,872 128.00 7 62.00 6 0.756 1.1 15 66.00 
Improved upland, north 1,458 75.00 11 -4.00 13 1.018 1.147 79.00 
Mangrove swamp. south 1,736 117.00 8 94.00 4 0.679 1,022 25.00 
hl;~ngrove swamp, north 2,803 64.00 12 48.00 9 0.837 1.022 16.00 
Boliland (manual), north 963 147.00 4 108.00 1 0.622 1.044 39.00 
Boliland (tractor plow), north 1,132 165.00 2 24.00 11 0.904 1.056 141.00 
Riverain (tractor plow), south 1,820 192.00 1 96.00 3 0.65 1 1.024 96.00 
'Traditional inland, south 2,334 137.00 6 107.00 2 0.634 1.022 30.00 
Traditional inland, north 2,142 92.00 9 58.00 7 0.802 1.031 34.00 
Improved inland, south 3,034 158.00 3 65.00 5 0.757 1.080 93.00 
Improved inland. north 2,785 140.00 5 45.00 10 0.831 1.086 95.00 

- - - - - .. - 

NOTE:  Tllcsc. n~rnn;tl expected yicldh art, ptr~er:~lly Iowrr than 1975 ?irlds shcrwn In T.thlr fi.1. \ i n ~ ( ,  1075 wah y<,nt.r;illy :igood?l.ar Ihr most rice pn,dilct~on ttchrn~c~llr\. The hnlall 
~ni l ls  <. l~;~nnrl  w;is ~ ~ b c d  l o r  <lcli\.cry to, Frrrt,,u.n. 
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efficiency for making comparisons among different economic activities and 
international comparisons. When the ratio is less than unity, the activity is 
socially profitable and the country has a comparative advantage in its 
production. The lower the ratio, the more socially profitable the activity. 

The effective protection coefficient (EPC) is the ratio of value added in 
domestic prices to value added in world prices. It measures the net in- 
crease in domestic value added permitted by trade and price policies over 
the value added in the absence of such policies. The higher the EPC:, the 
higher the degree of protection. Trade and price policies include restric- 
tions on imports (duties or quantitative controls), subsidies on exports, 
and domestic price support policies. 

Table 6.5 shows private and social profitability as well as the resource 
cost ratio and effective protection coefficient for each rice production ac- 
tivity in Sierra Leone (using the small-mills marketing channel for deliv- 
ery to Freetown). All of the systems have positive NPP, indicating that 
farmers have a positive incentive to produce rice for commercial trade. 
Private profits are highest for the systems using the government tractor 
hire scheme. They are also quite high in the improved inland swamp 
farming schemes and the improved upland system in the south, systems 
fostered by the Integrated Agricultural Development Projects. NPP is 
not very high in the improved upland system in the north, in part because 
of relatively high labor costs in areas around Makeni, where the system 
has been introduced. 

Net social profitability is lower than NPP for all the systems examined, 
showing that all domestic rice production has been subsidized by govern- 
ment policies. Producers earned higher profits than they would have in 
the absence of such policies, i.e. there was a net transfer from the govern- 
ment budget and from consumers to producers. The social costs of poli- 
cies, measured by the differences between NPP and NSP, are also given 
in Table 6.5. They range from Le 16-23 per ton for mangrove swamps to 
Le 96-141 for tractor-plowed bolilands and riverain grassland. This trans- 
fer to producers was effected by the government through input subsidies 
as well as through higher domestic market prices. For each technique the 
difference between the social cost of policies in Table 6.5 and the net in- 
put subsidies to producers in Table 6.4 is the net effect of trade policies 
that raise the domestic price of rice." These differences range between 
Le 16 and Le 44 per ton of rice delivered to Freetown. The variations 
among systems were due to differences in input costs and yields as well as 
in the location of systems relative to Freetown resulting in different trans- 
portation costs. The greatest beneficiaries of government policies are the 

'"These trade policies included import restrictions, a tax on imported rice in the form of 
trading surpluses by the government Rice Corporation, and government purchase and stor- 
age of domestic rice (13) .  
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improved systems. This result is further confirmed by the fact that EPCs 
are highest for improved uplands and swamps and for boliland systems, 
where farmers benefit from the full range of government input subsidies 
and protection policies. Traditional farmers only benefit from the protec- 
tion provided by trade policies. 

NSP is positive for all techniques except the improved upland system in 
the north, indicating that Sierra Leone has a comparative advantage in 
using 12 of its 13 rice production systems to replace imports in its major 
urban center.18 This is also shown by the RCRs, which are less than unity 
for the 12 efficient systems. NSP is highest in the more traditional manu- 
ally cultivated swamps (bolilands and mangrove swamps in the north as 
well as inland swamps in the south). 

Since production for the Freetown market is socially profitable, it fol- 
lows that production for closer urban markets and home consumption 
would also be socially profitable. Such production is accorded the further 
protection of transport costs from the port inland. In addition, all systems 
except three in the northern province-traditional and improved upland 
techniques and tractor-plowed bolilands-have a comparative advantage 
in exporting to Monrovia, the major urban center in neighboring Liberia, 
as shown in Table 6.6. The production systems in the north are further 
away from Monrovia than those in the south, and hence their social profit 
for supply to Monrovia is lower. Generally, social profit for sales to Mon- 
rovia is slightly lower than for sales to Freetown, reflecting the greater 
transportation distances. 

The net effect of government incentives in rice production is illustrated 
by the relative ranking of the systems in terms of private and social profit- 
ability (Table 6.5). The changes in rankings are statistically significant, 
with a go percent confidence interval (based on Spearman's rank-order 
correlation coefficient, one-tailed test: Rg = 0.51, Z = 1.77). However, 
the effect on three-fourths of the production systems is negligible (a 
change of one to three places). Some of the smallest changes occur in the 
more traditional and least privately profitable systems (1, 2, 11). The most 
dramatic effect occurs in the boliland swamp farms, which use the govern- 
ment tractor hire scheme. Because of the heavy input subsidies, one of 
the least socially profitable systems, ranking eleventh in NSP, is trans- 
formed into one of the most privately profitable systems, with a rank of 
second in NPP. Improved uplands in the north as well as improved inland 
swamps (north and south) and mechanized riverain grasslands are the 
other systems whose rankings are improved in NPP relative to NSP. 

The net effect of government policies on production incentives is thus 
to transform some of the least socially profitable production systems into 

lsVirtually all imported rice is consumed in Freetown !13). 
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T A B L E  6.6. Pricate and Social Profitability Per Metric Ton of Rice De1icerc:d 
to Monrooia, Liberia 

Sct  , x i \  ate profit Set social profit Resource 
Pn~duction technique ( L z o n e ~ J  (Lcon~s )  C O F ~  ratio 

Traditional upland, south 
Traditional upland, north 
Improved upland, south 
Improved upland, north 
Slangrove swamp, south 
Mangrove swamp, north 
Boliland (manual), north 
Boliland (tractor plow), north 
Riverain (tractor plow), south 
Traditional inland, south 
Traditional inland, north 
Improved inland, south 
Improved inland, north 

the most privately profitable systems. The experience of the development 
projects, which have had no difficulty getting farmers to adopt the im- 
proved systems of production, bears testimony to the fact that farmers are 
aware of the advantages provided by the government incentive structure. 
For example, the government tractor hire scheme has never been able to 
completely satisfy farmer demands for its services. 

A question that arises from this analysis is why the Sierra Leone gov- 
ernment chooses to protect and subsidize rice production when almost all 
techniques are socially profitable. First, it should be pointed out that the 
world price used in this analysis represents almost a 50 percent increase 
compared with the prices prevailing before 1972. Government protec- 
tionist policies that started in an era when most domestic rice production 
was socially unprofitable continued when increases in the world market 
price changed the situation. As is shown in the following section, a 33 per- 
cent fall in the world rice price would make most systems socially unpro- 
fitable. Furthermore, the Sierra Leone government desired to receive 
revenue from imports of rice, and the Rice Corporation made a profit on 
its trade in imported rice in most years (13). 

Sensitivity Analysis 

The empirical results discussed above are based on best estimates of 
the average values of several parameters. It is interesting to examine the 
effect of variations in these values on the empirical results. Such varia- 
tions could reflect errors in data, heterogeneity among farmers, climatic 
effect on yields, or alternative social costs of inputs. 

Elasticities of changes in NSP resulting from changes in parameter val- 
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T A B L E  6.7.  Elasticities o f  Net Social Profitability Resrtlting from Changes in 
YielA,, Milling Ratio, and Social Costs o f  Labor clnd Capital 

H ~ l l ~ n g  Cn\killrd Skilled 
Prodl~ct~on technlq~lr Y~eldr. ratlo 1.113or lal)or Capital 

Traditional upland, south 
Traditional upland, north 
Improved upland, south 
Improved upland, north 
Mangrove swamp, south 
Mangrove swamp, north 
Boliland, (manual), north 
Boliland, (tractor plow), north 
Riverain, (tractor plow), south 
Traditional inland, south 
Traditional inland, north 
Improved inland, south 
Improved inland. north 

SOTE Thrsr .Ire po~tit r.l;+\tic~t~c\ mc,.i*llrnng thr rllrct ol'.~ 1 I)ur<t.nt Increa\e In parameter \aloe. The? arr 
therefore srn\ i t~ve to the :al~rnlutp \ i l l l ~ ~  of  S S P .  A 5  tlir \-,~lue 01 S S P  approache\ ~ e n l .  tllr elast~cih llecornr~ 
~ e w  1.1rxe. 

ucs are given in Table 6.7. Since these are point elasticities, they are only 
valid for small changes. Furthermore, the values are dependent on the 
absolute value of NSP, becoming very large as NSP approaches zero, so 
that comparisons can only be made between input and output values 
within techniques. Such comparisons show that NSP is most sensitive to 
variations in yields and the milling ratio. Variations in unskilled labor 
costs also have an important effect on NSP, but changes in capital and 
skilled labor costs, both minor cost items, have minimal effect on NSP. 

Table 6.8 shows the percentage changes in yields, world rice price, and 
social costs of labor and capital that are necessary to reduce NSP to zero. 
These are the percent changes that would cause Sierra Leone rice 
production techniques to lose their comparative advantage. Except for 
uplands in the north (traditional and improved) and tractor-plowed 
bolilands, it would take more than a loo percent increase in the social 
opportunity cost of capital, other things being equal, for production 
techniques to lose their comparative advantage. The increases in skilled 
labor cost needed are also very large. Those for unskilled labor are smaller, 
but usually over 30 percent. On the other hand, yields and world market 
prices need to drop less than 30 percent for all but four of the systems to 
lose their comparative advantage. 

Generally, one can conclude that the estimates of net social profitability 
are moderately sensitive to yield, the milling ratio, the cost of unskilled 
labor, and the world market price of rice. Nonetheless, most production 
techniques in Sierra Leone are likely to maintain their comparative ad- 
vantage in replacing imports in the medium term, since over a 25 percent 
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T A B L E  6.8. Approritnate Percent Change in Social Cost of Labor, Capitol, 
World Price of Rice, and Yields Needed to Change Net Social Profrtahility i fRice  
Prodlrction in Sierra Leone to Zero 

Pnrdoction technlrluc 

Traditional upland, south 
Traditional upland, north 
lmproved upland, south 
lmproved upland, north 
Mangrove swamp, south 
Mangrove swamp, north 
Boliland (manual), north 
Boliland (tractor plow), north 
Riverain (tractor plow), south 
Traditional inland, south 
Traditional inland, north 
Improved inland, north 
Improved inland, north 

\!'orld price 
01 rice 

-20 
- 1 

-21 
+ 2 
- 33 
- 18 
-37 
-10 
-33 
- 37 
- 20 
-23 
-15 

increase in the real costs of most inputs or a similar fall in yields or world 
price of rice would be needed, other things being equal, for them to be- 
come inefficient. 

Summary and Conclusion 

Thirteen systems of rice production have been identified and analyzed 
in this chapter. They range from traditional upland rice cultivation in the 
northern province, with yields averaging about 800 kilograms of paddy 
per hectare, to improved systems of inland swamp cultivation using par- 
tial water control, improved seeds, and fertilizers, with yields averaging 
3,000 kilograms of paddy per hectare. Private costs per hectare are be- 
tween Le 93 and Le 423, and labor usually accounts for over 60 percent of 
the total costs of production. 

Three post-harvest channels for rice moving to Freetown were de- 
scribed and analyzed. The estimated costs per ton of rice delivered to 
Freetown are about Le 49 for small mills, Le 59 for large mills, and Le 65 
for hand pounding. The analyses of private and social profitability of re- 
placing imported rice by domestic production concentrated on the chan- 
nel using small mills, which is estimated to handle over go percent of do- 
mestic rice distributed to Freetown. 

The Sierra Leone government provides subsidies on several rice pro- 
duction inputs. Net input subsidies on land development, extension ser- 
vice, plowing service, fertilizer, farm tools, and working capital range in 
the aggregate from zero in the traditional production systems to almost Le 
loo per hectare in improved inland swamp rice farms participating in the 



Integrated Agricultural Development Projects. Because of these input 
subsidies and trade policies that raise domestic rice prices, net private 
profitability exceeds net social profitability for all systems analyzed. This 
indicates that producers are on average subsidized by government poli- 
cies, a continuation of past practice. But net social profitability has re- 
cently been positive for all except one system of production, the im- 
proved upland system in the north, and hence Sierra Leone now has a 
comparative advantage in producing rice to replace imports. Further- 
more, ten of the thirteen production systems are also competitive in ex- 
porting to neighboring Liberia. 

The net effect of government input subsidy and trade policy is to trans- 
form some of the least socially profitable systems of rice production into 
some of the most privately profitable. Tractor plowing in the bolilands in 
particular is given a big boost. As a result, the socially desirable pattern of 
production is distorted at a cost to society, and the government should 
review whether its objectives are well served by this set of policies. 

Two other important conclusions emerge from this analysis. First, 
within the medium- to long-term framework, government policy should 
emphasize production in swamps rather than in uplands. Furthermore, 
manual traditional cultivation in swamps should be given priority over 
mechanized or improved production. However, the analysis in this 
chapter considers only efficiency and not other objectives of government, 
notably income distribution. These and other policy considerations are 
the subject of the previous chapter. 
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7. Rice Policy in Senegal 

Kath y n  Craven and A.  Hasan Tulu y 

For over a century, Senegal has exported peanuts and imported rice to 
cover its food deficit. That deficit has grown over time, and during the 
drought of 1968-73, Senegal imported large quantities of rice, sometimes 
at high world prices. 

As a result, the government has increasingly emphasized the expansion 
of local rice production in its development plans. In part because of Sene- 
gal's unstable climate, the government has opted for more secure but 
costly irrigated systems of rice production. The expansion of prod1.1ction 
has been supported by parastatal land development agencies that distri- 
bute subsidized inputs as part of improved technological packages. But 
large capital investments plus high levels of modern input use have led to 
high production costs for rice, forcing the government to adopt protective 
trade policies. Although some success has been achieved in expanding lo- 
cal rice production, these increases have been insufficient to meet grow- 
ing demand. 

This chapter seeks to analyze the evolution of the political and eco- 
nomic influences on the rice sector in Senegal and to evaluate the effec- 
tiveness of government policies in furthering objectives. The set- 
ting for agriculture and the conditions of production, milling, marketing, 
and consumption of rice in the country are summarized in the succeeding 
sections. A description of historical changes in national economic policy in 
general and rice policy in particular sets the stage for an evaluation of ma- 
jor policies with respect to their impact on government objectives. A final 
section containing a summary and conclusion follows. 

Setting 

Economic Geography 

Senegal has an area of 197,000 square kilometers and is divided into 
eight regions: urban Cap Vert in the west; Diourbel, Thies, Louga, and 
Sine Saloum, which form the Groundnut Basin in the center-west; the 
northern Fleuve, which follows the Senegal River; the Oriental province 
in the east; and the verdant Casamance to the south of the Gambia (see 
Map 7.1). 

Senegal's population was estimated at just over 5 million people in 1976 



M A P  7.1. Senegal, Showing the Three hlajor Zones of Crop Production: (A)  the 
Northern Crop Zone: (B) the Centrzl Crop Zone (Groundnut Basin); and (C) the 
Southern Crop Zone. 

and is thought to be growing at about 2.6 percent per annum (42). Popula- 
tion of the Cap Vert region, in which the capital city, Dakar, is located, 
has increased at 5 percent per  year since independence in 1960 and now 
contains one-fifth of the country's population. The rural population is ex- 
panding at a rate of about 1 .9  percent per annum (42) .  

Senegal has a good network of all-weather roads, which connect Dakar 
with the northern, central, and southern areas of the country although the 
southeastern part remains relatively isolated. Slow service and insuffi- 
cient capacity at the Gambia River ferry have created a major bottleneck 
on the road connecting Dakar with the Casamance and have contributed 
to the continued isolation of this southern region. 

Only about 13 percent of the total land area in Senegal was under culti- 
vation in 1976, up from l o  percent at independence. It is estimated that 
nearly twice this amount is cultivable. Senegalese soils are generally 
poor-a condition that is aggravated in areas of high population density 
where the land is overcropped. The presence of marine salts in the richer 
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T A B L E  7.1. Area of h n d  Decoted to  Principal Crops by Region, 1976 
(Thonsand ha) 

Hegion Rice Peanuts Millet Cotton Tot.11 

Fleuve 7.7 9.2 91.7 - 108.6 
Central Basin 4.0 1,119.8 676.6 5.9 1,806.3 
Casamance 64.1 145.9 88.8 18.1 316.9 
Eastern Senegal 5.4 46.8 94.2 19.8 166.2 
Other - 1.9 1.1 - 3.0 

T O T A L  81.2 1,323.6 952.4 43.8 2,401.0 
As percent of  total 

cultivated areao 3.2% 52.0% 37.7% 1.7% 95.008 

SOL R C E :  Senegal, Government of, Miniqtere du Developpement Rltral et Hydranliqu.. . Direct~on Generale de 
la Productinn Agricole. Roj~j~ort Anr~ucl, Curnpugne Agr~colr .  1976177. Dakar. 1978. 

"2,529.090 ha. 

alluvial soils, which are found along the banks and in the mouths of the 
major rivers, restricts their full utilization for agriculture. 

The absolute amount, seasonal distribution, and variability of rainfall 
are major physical constraints to Senegalese agriculture. Generally, the 
quantity of rainfall increases and its variability diminishes as one moves 
from north to south. The north Fleuve region, which lies in the Sahelian 
zone, receives 500 millimeters or less of rain during a three-month pe- 
riod. A Sudanese transitional zone extends from south of the Fleuve to 
just north of the Gambia and has a higher, more reliable rainfall of 700 to 
800 millimeters a year. The major peanut-producing region lies in this 
middle zone. The southern, subtropical (Guinean) regions of the Casa- 
mance and part of Eastern Senegal have a four- to five-month rainy season 
with up to 1,800 millimeters of rain. 

Because of climatic differences, Senegal's three major zones specialize 
in different patterns of crop production. As seen in Table 7.1, the north- 
ern Fleuve region, which is subject to a short, erratic rainy season, has 
traditionally grown short-cycle millets intercropped with cowpeas and, 
when possible, flood recession sorghum. Irrigated rice was first intro- 
duced into the region prior to independence, and the area is currently the 
country's second largest rice producer. The central Groundnut Basin, as 
its name implies, specializes in peanut (groundnut) cultivation while con- 
tinuing to produce important quantities of millet and cassava.' Traditional 
swamp rice is cultivated in the Lower (western) Casamance, whereas in 
the upper reaches of this region and in Eastern Senegal, cotton, peanuts, 
and millet predominate. 

Table 7.2 shows that during the past 40 years, the sum of the percent- 

' Cassava is often mnsumed more as a condiment than as a staple food, but the quantities 
produced are nonetheless quite large (176,000 tons, 1969-73 average). 



T A B L E  7 .2 .  Percentage Distribution of Total Crilticated Area 
by Major Crop 

Total area culti- 
Years Peanuts Millef/<,rgh~tm Rice \.ated (000 h u )  

S O L R C E S :  Vely-Charles Di;~ra\\<~nl>a. L'Ecolution der S t m c t ~ r r r ,  Agriroles du 
Srnrpul,  E(lxt~oris Cuias, Paris. 1968, pp, 122, 124, arid SeriCgal. Government of; 
Sliri~rtrrr ~ I I  Dc\.eloppen~erit R18r.ll rt Hydralllique. Direc.tiori GCntrale dr la Pnrduc- 
tion Agr~cole. Roj~por l  Ant l~le l ,  C o m j ~ a g n r  ;\gricoIe. 1976177. Dakar. 1978. 

ages of total cropped area devoted to peanuts and millet-the principal 
cash and food crops, respectively-has remained stable at about go per- 
cent. However, there appears to have been a shift away from the major 
cereal crop to peanuts. The peanut-food crop competition takes place 
mainly in the Central Basin, Upper Casamance, and Eastern Senegal 
through the demand for labor. There has also been some switching from 
rice to peanuts in both the Lower and Middle Casamance owing to the 
greater profitability of peanuts. 

The Senegalese economy is highly dependent on agriculture and agri- 
cultural exports-particularly peanuts-for government revenue and 
foreign exchange earnings. Approximately 70 percent of the labor force 
works in activities directly related to agriculture, which provides about 
one-third on the gross domestic product (43).  

Although rural per capita income grew during the early 1960's, low ex- 
port prices for peanuts coupled with a series of droughts at the end ofthe 
decade led to a decline in the real value of rural income between 1961 and 
1971. During this same post-independence decade, the importance of 
Dakar as the administrative center of the French West African colonial 
empire was diminished with the withdrawal of the French from the area. 
This shift, together with the decrease in agricultural income, led to a fall 
in the real value ofper capita income earned in urban areas by 2.4 percent 
(5). In 1976 the average per capita income was approximately $400, and 
there was a wide disparity between urban and rural areas (9, p. 1). 

With the exception of the central peanut regions, agricultural land is 
widely a ~ a i l a b l e . ~  Throughout the country, however, there is a seasonal 
shortage of labor. The peak in labor demand is closely tied to the timing 
and duration of a short rainy season. Once the rains begin, all crops must 

2Although Senegalese agriculture has in the past generally been practiced using exten- 
sive techniques, in areas such as the central Groundnut Basin and southwestern Casamance 
there is some population pressure on the land, resulting in declining fallow periods, reduced 
soil fertility, and even feuds over prime agricultural land. But for Senegal as a whole, suffi- 
cient cultivable land is still available. 
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be planted almost simultaneously. In most areas, land preparation prior 
to planting cannot even start until the soil has been sufficiently softened 
by rain. 

Production 

There are two major rice-producing regions in Senegal. The bulk of 
production (65-70 percent) comes from the Casamance, where swamp 
and upland rice have been grown traditionally as a staple crop. Traditional 
rice cultivation depends heavily on the rainfall calendar. Land prepara- 
tion is done with a few hand tools. Rice is transplanted in June or July and 
knife-harvested over an extended period beginning in November. 

About 51,000 ha of rice are cultivated in the Casamance. With yields 
varying from 0.8 to 1.2 tonslha, annual production from traditional 
farmers is about 50,000 tons of paddy. The basic production unit for this 
technique is the small family farm of between 4 and 5 ha, of which one- 
half to 2 ha are in rice (33, 36). This average figure includes the Lower 
Casamance, where rice is the predominant crop, and the Middle and 
Upper Casamance, where it is planted, along with millet, peanuts, and 
maize or cotton. 

Recently, the government has begun extending improved rice tech- 
niques into this region, primarily aimed at swamp rice. Under the super- 
vision of public agencies, modern inputs, including improved seeds, 
chemical fertilizers, and insecticides, have been introduced; more effec- 
tive soil preparation, seeding, and weeding have been encouraged; and 
limited land improvements have been made. Following nearly a decade 
of extension work, substantially higher yields of 3 tonstha have been ob- 
tained on the 13,000 ha of riceland that are under project ~uperv i s ion .~  
Thus far, irrigation has only been introduced on a small scale in the re- 
gion, although tentative plans have been made to develop a large, mech- 
anized irrigated scheme in the Upper Casamance. In addition, some 
smaller complexes of water control near the coast are being planned to 
control salt incursion on cultivable riceland. 

Despite the preponderance of output from the southern region, most 
government investment in rice development has been concentrated along 
the Senegal River Valley in the north. There insufficient rainfall pre- 
cludes rainfed rice cultivation so that only irrigated techniques can be em- 
ployed. Polders were initially constructed to control flooding, but these 
soon proved inadequate. The rise and fall of the Senegal River, on which 
this type of irrigation depends, vary markedly from year to year, and reli- 
ance on natural flooding does not always assure sufficient inundation for a 

3Planners anticipate that an additional 17,000 ha can be brought under this kind ol'super- 
vision in the near future (61). 
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120-day rice crop. As a result, since independence-and particularly 
since the drought period of 1968-73-water security has been improved 
by pumping on leveled parcels, where high-yielding varieties can be 
used. Yields have increased from about 1 tonlha to 3.5 or 4 tonslha, and 
large interannual production variations are avoided in all but severe 
drought years, when there is little water in the river. At present, polders 
have varying degrees of water security, but it is planned that all will ulti- 
mately have total water control through leveling, installation of pumps, 
and construction of irrigation and drainage canals. 

All rice production in the Fleuve is under the supervision of a large, 
parastatal organization-Societe d'Amenagement e t  d'Exploitation des 
Terres du Delta (SAED)-which provides improved seed, chemical 
fertilizers, insecticides, and herbicides on credit to the project rice 
farmers. Short-stalked varieties, mainly I Kong Pao, are used on leveled 
parcels, and longer-stalked varieties, such as D5z-37, are used on 
unleveled areas. In addition to these inputs, SAED provides machinery 
services for plowing and seeding on credit to farmers on the larger 
perimeters. On the smaller perimeters all of these operations are carried 
out by hand. Perimeter areas range from 2,000 to 3,000 ha in the Lower 
Delta to 15 to 20 ha in the Upper Valley around Matam. Average holdings 
of riceland are 1 to 2.5 ha per farmer on the large projects and 0.25 to 0.50 
ha on the smaller projects. These smaller labor-intensive polders have the 
highest yields in Senegal, with nearly 5 tons of paddy per ha for a single 
rice crop. 

Most polders are in the Senegal River Delta, where only one crop a 
year can be grown owing to saltwater incursion from the sea between 
March and July. Upriver, two rice crops are feasible, although maize and 
industrial tomatoes are usually preferred as the dry-season crop because 
of their lower water requirements and higher profitability. If too much 
water is drawn off for irrigation upriver, the ocean saltwater moves fur- 
ther upstream, making agricultural land adjacent to the river uncultiv- 
able. This saline incursion plus the general insecurity ofwater availability 
from the river have generated considerable interest in a downstream salt- 
water barrage (Diama) and an upstream storage dam (Manantali). Al- 
ready, with only 3,000 ha under irrigation in the Middle and Upper 
Valley, upstream-downstream water management has become a critical 
issue. Future expansion of rice cultivation along the river will ultimately 
be linked to the decision to build these dams. 

Marketing and Milling 

Three-fourths of Senegal's total rice consumption is met by imports. 
The quantity imported each year varies according to the size of the do- 
mestic harvest, the world price, and the stocks on hand. In an unusually 
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bad year for domestic rice production, such as 1974. imports may exceed 
200,000 tons, whereas in favorable years, such as 1975, they decline to 
around ioo,ooo tons. Between 1969 and 1975, annual rice imports aver- 
aged 160,ooo tons, compared with about 120,000 tons for each of the first 
five years of the 1960's. 

The official rice-marketing structure in Senegal has two branches-ne 
for imported rice, which constitutes over 95 percent of total official sales, 
and the other for locally produced paddylrice, which handled only 8,000 
to 12,000 tons of paddy per year. In addition to the operations of the gov- 
ernment marketing agency, the Office National de la Cooperation et de 
1'Assistance au Developpement (ONCAD),4 an illegal private market in 
domestic paddylrice, also exists, although the area and extent ofits activi- 
ties are difficult to determine.5 

Retail prices for imported rice are set in Dakar on the basis ofthe c.i.f. 
import price plus a variable levy. Small, fixed marketing margins are ad- 
ded to this base price, which allow wholesale and retail prices to differ 
regionally as a function of transport costs. 

The government maintains a monopoly over most rice imports, though 
some imports ofwhole grain and packaged rice by licensed private traders 
are also ~ e r m i t t e d . ~  An average of go percent of the value of all imported 
rice is low-quality, often loo percent brokens. Imports are delivered in 
sacks to Dakar, where they are released to wholesale-retail traders ap- 
proved by the Ministry of Finance. ONCAD also maintains its own stor- 
age and distribution centers to supply traders in the outlying regions. 
Most small towns in Senegal have access to imported rice year-round both 
at government retail stores and from private stores that buy from the 
larger wholesale-retail traders." 

Official purchases of domestic rice come almost exclusively from gov- 
ernment-supervised projects. SAED, for example, marketed an average 
of 40 percent of its annual production of paddy between 1969 and 2976. 
Seasonal farmer debts for inputs, machinery services, and water charges 
are collected in paddy at harvesttime and form the bulk of SAED pur- 

40NCAD has a monopoly on the purchase and processing of paddy and the selling of 
rice. At the official margins ONCAD has found transactions in local cereals unprofitable, 
however, so that rice and millet operations remain secondary marketing activities of the 
agency, which focuses mainly on peanuts. 

5See SONED report (50, vol. 1 p. iofl)  for a description of the private market. One of 
the difficulties encountered in this study was the inadequacy of spatial and temporal data on 
prices and quantities marketed. 

=The quantity of whole grain imports fluctuated in the 1969-75 period in response to 
relative changes in prices of whole grains and brokens. Fourteen percent of total imports in 
1969 and 39 percent in 1971 were whole grains, yet in other years these imports amounted 
to less than 1 percent. See (56, p. 21). 

?The Societe Nationale de Distribution (SONADIS) maintains about loo outlets through- 
out the country. 



chasesa8 Perhaps lo  percent of total production in this area is sold on the 
private market.s In other rice projects, the amount ofpaddy sold through 
official channels is lower than in the Fleuve, probably because farmer in- 
debtedness to the projects in these areas is less.1° 

In order to offset the differences between delivered costs of local and 
imported rice, a common official retail price is established through the 
operations of a stabilization fund, the Caisse de Perequation et Stabilisa- 
tion des Prix (CPSP)." The official price schedule in 1976 for locally pro- 
duced rice from SAED is presented in Table 7.3. The total cost of rice to 
ONCAD at the warehouse has recently been 94 CFA francs per kilogram 
of rice.12 This compares with the real cost of imported rice delivered to 
the ONCAD warehouse in St.-Louis of 61 CFNkg in 1976, when the offi- 
cial retail price in St.-Louis was 82 CFA francslkg. 

At present, there are four large rice mills operating in Senegal with a 
combined rated hourly capacity of 17 tons, or 85,000 tons of paddy a 
year.13 A two-ton per hour private mill in the Casamance works under 
government contract, whereas the other three mills are owned and oper- 
ated by land development agencies. Given the low levels of official paddy 
purchases, all of these mills operate at below 20 percent of their rated 
capacities. The quality of milled outturn also varies greatly-from go per- 
cent brokens at the SAED mill in Ross Bethio to 50 percent brokens at 
the southern mills. 

In certain areas in both the north and the south, small diesel-powered 
rice hullers operate despite the fact that they are officially discouraged.14 

8Niaga, a mechanized SAED polder in the Middle Valley, marketed 690 tons of paddy, or 
33 percent of production, in 1976 Eighty-five percent of this amount was for debt repay- 
ment. 

9The gap between net production retained by farmers and current estimates of family 
rice consumption in the Flenve is about l o  percent. 

1°In Eastern Senegal, the Societe pour le Developpement des Fibres Textiles (SODEFI- 
TEX) purchased only 21 percent of paddy production in 1976-77, half of which was debt 
repayment. Official purchases are even less than this in the Middle and Lower Casamance, 
reflecting lower yields, greater local consumption of rice, and more private trade. 

In May 1976 the official retail price in Dakar was established at 80 CFA francslkg for 
loo percent brokens. This price is set by an interministenal committee, the Comite Perma- 
nent Interministeriel des Grands Produits Agricoles (CGPA), which each November also 
sets the producer prices for rice, peanuts, maize, millet, and sorghum (9, p. 39). 

12The real cost is 96.97 CFA francslkg because ONCAD only pays 85.44 CFA francslkg 
instead of 87.98. The daerence  is covered by the stabilization fund (CPSP), which subsi- 
dizes SAED. 

13A 6-todhour Schule (installed in 1971) and a 7-todhour Guidetti (installed in 1952) are 
located in Ross Bethio and kchard  Toll in the north. Two 2-todhour Schule units are lo- 
cated in Sefa and Kedougou (installed in 1957 and 1975, respectively). Annual capacity has 
been calculated assuming a 20-hour day and 250 days of operation per year, or a total of 
5,000 hours per year. 

14These small machine hullers are illegal in the Fleuve, but their status is unclear in the 
rest of the country, where they are rare but operate openly. 
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T A B L E  7.3. Price Schedule for Domestically Produced Rice, 
SAED, 1976 

C I I S ~  category 
Offic~al price Ollic~al price 

(CFA frikg paddy) (CFA f i lkg  rice) 

Producer price 41.5 
Transport and handling 8.75 
Milling costs 7.70 

Subtotaukg of paddy 57.95 
Subtotal/kg of rice (at 0.66 

milling outturn) 87.66 
Mill storage 0.85 
Sales of by-products 0.53 

Subtotabkg of rice 87.98 
Purchase by ONCAD, ex-mill 85.44 
Delivery cost to St.-Louis 1.10 
ONCAD charges 7.89 

Total ONCAD cost at 
St.-Louis warehouse 

-- 
94.43 

S o c R c E .  Olfice National de la CoopGratlon et de I'Asristance au D d ~ e l o ~ p e m e n t ,  
"Bareme du Riz L'rlnr' par la SAED, 197377," Dakar. 1976, mimeo. 

In the Fleuve, easy access to these machines has helped reduce transport 
costs, handling, and commercial margins and has made it profitable for an 
estimated l o  percent of production to flow into private milling and trade. 
In the Casamance, these hullers are used primarily during times of peak 
agricultural labor demand, when women working in the field do not have 
enough time to pound rice for the family meals. 

Consumption 

Rice is an important element in the Senegalese diet. Of a total average 
daily calorie consumption of 2,300 per capita, rice contributes 680 
calories, or about 30 percent (55, pp. 481-85). The absolute amount of 
rice consumed annually remained fairly stable between 1965 and 1975, 
whereas per capita consumption declined. As Table 7.4 shows, however, 
these national averages mask highly uneven rice consumption patterns, 
especially between urban and rural consumers and among different 
regions. l5 

Urban centers, the largest consumers of rice, are supplied almost 
exclusively with imported rice.16 The Cap Vert region has 20 percent of 
the total population and probably consumes between ioo,ooo and 
130,000 tons of rice per year, or between 40 and 60 percent of net 

l5 Derived consumption figures based on production and import estimates do not account 
for the flows that occasionally take place clandestinely between Senegal and the Gambia. 
Stocks of local and imported rice are also not accounted for in these figures. 

16A Statistical Ofice study (44, pp. 12 and 21) found that 87 percent of all imports in 
1973-74 went to urban areas, 61 percent of which was consumed in Cap Vert, Dakar. 



T A B L E  7 . 4 .  Regional Poptilation and RtrrallUrban Rice Consumption Per 
Capita,  1973-74 

Rice consumption 
Reg~onal pop~~lat inn ( k g k o l ~ i t u )  

Reg~on No. (000) Prt. n~ral  Pct. url~an" Rural Urbann 

Cap Vert 
Peanut Basin: 

Thies 
Diourbelb 
Sine Saloum 

Oriental 
(Eastern Senegal) 

Casamance 
Fleuve 

T O T A L  

S O L . R C E S :  The number of ~nh~h i tant s  is estirrlatrd back from the 1975-76 population, assuming a constant 2.56 
percent ~ r o w t h  rate per annum. The 1975-76 population data and percent hreakdnwn b y  rural irnd urban grottps 
are fr<rrn 42. Rice corrst~mptlon data are from 44. 

sore:  Although consumption of rice In 1973-74 may have been influenced hy the dmught, that year is the 
only one lor which such a breakdown ir a \ ~ i l ~ ~ l > l e .  

"Urban refers to towns and cities of  10,000 people or more. 
',The Departrnvnt of  Louga was split ~ , f f from Diourhel to form an eighth region I I I  1976-77. 

available rice.17 As seen in Table 7.4, in other urban areas outside o f c a p  
Vert, per capita consumption is well above the surrounding rural areas, 
mainly because of higher relative incomes and easier access to supplies of 
imported rice. 

Average per capita rice consumption since 1968 has been below the 
average for the previous eight years.18 This declining trend might be ex- 
plained in part by falling incomes. As noted above, Senegal experienced 
an annual decline of 1 percent in real per capita gross national product 
between 1965 and 1975. 

The government expects that future rice consumption will rise at least 
as fast as income growth.l9 Given the high proportion of rice consumed in 
urban areas, the rate of urbanization should also be considered as a factor 
in future consumption. Unfortunately, the lack of empirical data on de- 
mand elasticities for rice and cross elasticities between rice and other ce- 
reals means that consumption projects cannot be made with any reason- 
able degree of assurance. 

Except in parts of the Casamance and the Fleuve, millet is the  pre- 

"According to a 1974 budget study conducted by the Institut Universitaire de Technolo- 
gie (IUT) (22), average per capita consumption in Cap Vert was 132.5 kg/year, 29 percent 
above the estimates of the Statistical Office (44, p. 12). 

18This observation seems to conflict with somegovernment-planningassumptions that the 
national demand for rice has grown faster than population (13, pp. 10-11; 49. p. 1; 57, p. 1). 

19A recent government cereals strategy statement (38) projected an income growth of 20 

percent between 1977 and 1985 and demand for rice, if unchecked, of 284,000 tons in 1981 
and 335,000 tons by 1985. 
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dominant cereal in rural Senegal. The fact that the government has 
chosen to emphasize rice production may be due to the lack of available 
technological innovations for increasing millet production-particularly of 
high-yielding varieties. The difficulty in increasing the domestic supply of 
millet has also been a major obstacle to greater urban millet consumption 
and to government attempts to encourage substitution of millet for both 
rice and wheat (in bread). 

Historical Background to Senegalese Rice Policy 

Peanuts were introduced into Senegal because European soap and ve- 
getable oils manufacturers were seeking new sources of raw materials. 
Peanut cultivation spread rapidly in Senegal in the early 1840's and 
1850's. By the end of the nineteenth century, nearly ioo,ooo tons were 
exported from the new French colony as thousands of virgin and food crop 
hectares were converted to production of the crop. Millet farmers rapidly 
adopted peanut cultivation because of its higher returns. This expansion 
was supported by private traders, who bought peanuts and sold food and 
other articles. 

Rice was imported from French Indochina to sustain the growing urban 
areas as well as the peanut farmers during the "hungry season." By the 
eve of the First World War, Senegal was exporting nearly 300,000 tons of 
peanuts (7, p. 27) and importing about 26,000 tons of rice (47, p. 364). The 
demands for imported food in the countryside were made greater by the 
annual inflow of up to 70,000 peanut workers from neighboring countries. 
Because of the importance of this increased labor for Senegalese exports, 
the government provided migrants with reduced train fares and vaccina- 
tions and food on arrival (18, p. 224). 

To aid peanut expansion, the government constructed roads, railways, 
and river wharves. Strong administrative support for peanuts was, in 
turn, encouraged by the French colonial policy that all colonies must 
strive for financial self-sufficiency; given Senegalese conditions, no other 
crop was so profitable as peanuts. The principal political as well as eco- 
nomic objective during this early colonial era, therefore, was to expand 
peanut exports as much as possible, and with them national income and 
budgetary revenue. 

1930- 59 

With the collapse of the world vegetable oils market during the 1930's, 
farmers turned increasingly back to subsistence farming (29, p. 834). 
Paper money nearly ceased to circulate in the countryside (14, p. 119). 
and government revenues dropped sharply. In response, new concerns 
about dependence on a single commodity began to be voiced in govern- 
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ment circles. Old suggestions that the entire Senegal River Basin be im- 
proved through water control so that other crops could be developed 
were taken down off the shelf,20 and in 1934 the Mission d'Etudes du 
Fleuve Senegal was formed in order to study the feasibility of dams and 
irrigation works for the area. This group was replaced in 1938 by the Mis- 
sion d'Amenagement du Senegal, whose primary aim was the installation 
of cotton schemes along the river. But lack of financing and the outbreak 
of the Second World War held up implementation of the project. 

With the disruption of shipping and trade during the Second World 
War, Senegalese peanut farmers were forced to retreat to subsistence 
millet farming to an even greater extent than they had during the 1930's 
(18, p. 254). Rice imports dwindled from 70,000 tons per annum to a few 
thousand tons imported from outside West Africa and were supple- 
mented by 8,000 to io,ooo tons from the French Sudan (now Mali) and 
Guinea (3, p. 344; 2, p. 33) and zo,ooo tons of maize from Dahomey (51, 
P 163). 

Despite its flirtation with diversification, the government remained sol- 
idly committed to peanut production after the war. New policies aimed to 
enhance peanut production through seed selection, improvement of soil 
fertility, and the introduction of animal traction (29, p. 856). In order to 
assure a steady supply of vegetable oil and to respond to pleas for financial 
help from its colonies, France instituted preferential tariffs against all oil- 
seed products originating in non-French territories. Administrators in 
Senegal also encouraged production by reducing head taxes, train tariffs, 
and the peanut export tax (29, p. 864). 

World cereals markets recovered after the war, and in spite of preferen- 
tial railroad tariffs, Sudanese rice could not compete with imports from 
other sources (53. p. 372)  Moreover, supply difficulties from French In- 
dochina forced Senegal to search for sources of rice supplies outside the 
franc zone. Scarcity of foreign exchange made this a difficult undertaking. 

In late 1951, Senegal's main supplier-Indochina-suspended rice ex- 
ports. The official retail price on the Dakar market rose to 40 francslkg. 
Difficulties in finding other suppliers led to temporary shortages, which 
drove up retail prices temporarily to loo francslkg on the private market 
(1, p. 27). The government was under considerable pressure from trade 
unions and the press to lower the retail price of rice, but little could be 
done. After import quantities returned to normal, the government faced 
higher c.i.f. prices than it had in the past (1, p.  33). During this era, the 
trade unions also suggested the creation of a rice stabilization fund much 
like the one for peanuts (1, p. 33). 

The problem of acquiring imported rice underscored the wartime con- 

2'JA water storage facility had been under study in the ~ l e u v e  since 1925 
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cern for domestic food self-sufficiency and resulted in inflows of foreign 
capital for new agricultural projects. Between 1947 and 1956, French 
public investment in all of French West Africa was twice as great as it had 
been in the previous 43 years (18, p. 280). About 20 percent of this invest- 
ment found its way into agricultural development projects in Senegal, and 
most went to finance transport infrastructure and social services. A fully 
mechanized scheme for rice cultivation, covering 6,000 ha, was planned 
at Richard Toll in the Senegal River Basin. By 1948, a 120 ha experimen- 
tal plot had been expanded to 600 ha, but equipment delivery delays and 
problems with pests resulted in unforeseen cost overruns and disappoint- 
ing yields (31). In Sine Saloum and in the Lower and Middle Casamance, 
increased rice sales and better farm practices for rice cultivation were en- 
couraged (53, p. 253). Nevertheless, by independence Senegal's annual 
food deficit was approximately 60,000 to 80,000 tons of grain, whereas lo- 
cal rice production had expanded by only 5,000 to io,ooo tons.21 

After independence in 1960, Senegal's new leaders continued to follow 
pre-war orientations in their economic policies. The basic economic ob- 
jective remained income growth based largely on peanut-export expan- 
sion, with some new concern for expanded food production. Under the 
First Four-Year Plan (1960-64), initial investments continued to be made 
predominantly in social services, with agriculture receiving only l o  per- 
cent of total outlays (15, p. 452). 

The new government also attempted to bring the economy under closer 
government control. The Office d e  Commercialisation Agricole (OCA) was 
created to handle domestic marketing of important crops, such as peanuts 
(but not peanut oil), rice, millet, and imported wheat, as well as to import 
and distribute agricultural inputs and equipment (27, p. 34). A number of 
other government organizations, working through the cooperative system, 
were set up to supply farmers with food, farm equipment, and credit. Fi- 
nancial assistance for the cooperatives' marketing operations came from the 
Banque Nationale d e  Developpement du Senegal (BNDS), which pro- 
vided short- and medium-term credit. ONCAD, created in 1966, was re- 
sponsible for the formation of cooperatives, buying cooperative products, 
distributing inputs, and collecting cooperative debts for the BNDS. The 
Office d e  Commercialisation Agricole du Senegal (OCAS), which sup- 
planted OCA, was given the responsibility for domestic and foreign mar- 
keting of all agricultural goods collected by ONCAD and became the sole 
importer of "essential" consumer goods such as rice and wheat (27, p. 58). 

21 Production figures prior to independence can only be estimated. The assumption here 
is that production was between 5 0 , ~  and 55,000 tons of paddy around the Second World 
War and had increased to about 60,000 tons by 1960. 



Nevertheless, control over economic forces was not always within the 
new government's reach. Conditions developing outside of Senegal had a 
profound impact on the country's economic fortunes. France's accession 
to the European Economic Community (EEC) meant that it had to drop 
its preferential price supports for Senegalese peanuts by 1 9 6 7 . ~ ~  The loss 
of this support, which amounted to approximately one-sixth of total export 
earnings, had serious implications for the entire economy (19, p. 3). The 
Senegalese government responded by reducing producer prices for pea- 
nuts by nearly 16 percent between 1963 and 1968 (19, p. 11) and by re- 
newing efforts to develop creps that would either supplement peanut ex- 
ports, such as cotton, or substitute for food imports, especially rice. The 
government was financially able to do this because the E E C  and France 
had established sizable aid programs to help Senegal and other former 
colonies adjust to the new trading conditions. 

Government efforts to participate directly in agricultural development 
were furthered by the establishment ofland development agencies (LDAs) 
to facilitate receipt of this foreign aid. They were initially concerned with 
the promotion of one or two crops in a limited geographical area, but later 
they became more comprehensive in their approach to rural development 
within each region.23 LDAs combined a number of different functions, 
including marketing, input delivery, credit, and extension. The govern- 
ment supported this approach because such concentrated investments 
were felt to yield faster, more tangible results than broader approaches to 
rural development. The government also instituted the Programme 
Agricole in 1964, which provided subsidies on fertilizers, farm imple- 
ments, and machinery. Whereas cooperatives channeled these benefits to 
peanut farmers, the LDAs provided access to a few cotton and rice farmers. 
But unlike the cooperatives, the LDAs were also able to undertake large 
investments such as major irrigation works. In all these activities, the 
LDAs were aided by their access to foreign financial and technical 
assistance. 

LDAs were among the first institutions to be made the object of explicit 
policies concerning rice production. In 1961 a number of public agencies 
were set up in the Fleuve region to develop rice projects.24 In a con- 

"In 1963 Senegal was informed officially that peanut support prices would be discontin- 
ued in 1966. The EEC pledged support during the phasing-out period until 1967 (25, pp. 
507-9). 

the Senegal River Valley, SAED's main function is to promote rice production. In 
the Peanut Basin, the land development agency is the Societe de  Developpement et de  Vul- 
garisation Agricole (SODEVA). In 1977-78. the Societe pour la Mise en Valeur de la Casa- 
mance (SOMIVAC) was founded. In Eastern Senegal as well as in the Upper Casamance, 
the Societe pour le Developpement des Fibres Textiles (SODEFITEX) is engaged in cereals 
production in addition to cotton, its primary concern. 

Z4The Societe de Developpement Rizicole du Senegal (SDRS) took over the private op- 
erations at Richard Toll, and two sister organizations-the Organisme Autonome du Delta 
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certed attempt to reduce the nation's food deficit, these agencies con- 
structed perimeteral dikes, sluice gates, and irrigation networks in order 
to expand rice cultivation on previously unfarmed land.Z5 In addition to 
~ i c h a r d  Toll, 9,000 to io,ooo ha of rice land were developed in the Delta 
through the construction of controlled submersion polders. Although de- 
velopment costs of these polders were low, recurrent costs were high be- 
cause mechanical services, other inputs, and free extension services were 
not covered by the projects' receipts. Furthermore, lack of control of the 
height and timing of river flooding meant that these polders were risky 
investments. To avoid this, water security had to be increased.Z6 In con- 
trast, apart from the partial transformation of an old peanut scheme into a 
rice scheme in 1964, rice production in the Casamance remained in the 
hands of the traditional farmers and outside of the influence of state pro- 
jects and s u b s i d i e ~ . ~ ~  

During this era the government attempted to carry out a program of 
consumer price stabilization for rice. Stabilization operations were imple- 
mented by a variable levy on imports. Although large increases in the 
world price of rice were passed on to consumers, smaller, temporary fluc- 
tuations were absorbed by government taxes or subsidies. To generate - 

revenues for the rice stabilization fund, consumer prices were usually set 
above the c.i.f, import price. In addition, because the cost ofproducing 
local rice was higher than the average c.i.f. import price, the higher retail 
price afforded protection to domestic rice producers. 

-- - - 

(OAD) and Organisme Autonome d e  la Vallee (OAV) established rice perimeters elsewhere. 
SAED was set up later to do other work in the Delta and eventually took over all these 
operations. 

25SAED was responsible for resettling hundreds of people into designated project areas 
in the Delta. Without the barrier dikes that had been constructed, there was little cultivable 
land in the Delta prior to the rice projects. 

26This was accomplished in three stages: primary, diking and the construction of sluice 
gates; secondary, providing pumps and irrigation and drainage channels; and tertiary, level- 
ing the fields within the diked area. 

27The government's decision to invest in irrigated rice production in the Fleuve instead 
of in rice development in the Casamance is dimcult to explain, but may be attributed to a 
number of factors. Plans to control the waters of the Senegal River for agricultural and nava- 
gational purposes go back to the beginning of the colonial era. Once some investments were 
actually made there in the 1930's and iwo's, money and personnel required for their main- 
tenance were employed to carry out additional projects in the same area. In addition, the 
Flenve's economic preeminance during the early slave and gum arabic trades has given it a 
certain prestige, and strong political connections still exist between Dakar and St.-Louis, 
the former capital. Moreover, since the Fleuve was not a traditional peanut-growing area 
and hence the investments in land and labor there would not directly jeopardize production 
of the country's leading export crop, it was thought to be an ideal area in which to emphasize 
food crop production. Finally, the Casamance was effectively cut off from the rest of Senegal 
until the completion of the trans-Gambian highway in 1958. The scale, the dispersion, and 
the highly evolved traditional techniques of its rice producers probably also dissuaded the 
go\ernment from attempts to introduce new techniques. 



244 K .  CRAVEN A N D  A .  H .  TULUY 

The 1968 drought occurred at a time of rising world food prices. The 
domestic production shortfall had to be made up with imports, the price 
of which rose 40 percent between 1966 and 1968. As a result, in 1968, 14 
percent of total export earnings was used to purchase rice imports. Ne- 
vertheless, in 1967 and 1968 the government continued to pursue its pol- 
icy of retail price stabilization by subsidizing rice consumption. These 
subsidies forced OCA to pay out 710 million CFA francs, which exhausted 
its resources and caused its dissolution in 1968. The coincidence of 
drought, increased quantities of rice imports, and high world prices led to 
the first serious budgetary crisis of independent Senegal. 

With the exception of one normal year, 1969-70, the drought lasted 
from 1968 through 1973. Output of the major cereals, millet and rice, fell 
to half of their pre-drought levels. As seen in Table 7.5, net domestic rice 
production, which had diminished to 31,200 tons in 1969, recovered to 
85,900 tons with favorable weather the following year, but fell sharply in 
1973 to 19,600 tons. In 1975, pre-drought levels were finally regained. 

The duration of the drought plus the experience of paying high world 
prices, especially between 1972 and 1974, led the government to place 
much greater emphasis on income security than on income growth. As 
part of this new concern, government policies focused on food production 
security and on ultimate self-sufficiency in food.28 The drought hit the 
northern and eastern parts of the country hardest and pointed up the 
need for more infrastructural and production investments to protect in- 
comes in these areas. Plans were made to invest more resources in irriga- 
tion facilities, and LDAs were encouraged to focus more intensively on 
food crops in their extension efforts. This new policy orientation lent im- 
petus to increased rice production under more secure conditions. 

Production investment policies. Progress in developing more secure 
rice production was slow. In the Senegal River Valley, all public develop- 
ment efforts, including on-going rice projects, were centralized under 
SAED's control. The policy of establishing settlement schemes in the 
Delta, part of SAED's original charter, was abandoned. Because of the 
series of droughts, SAED's major aim became instead the extension of 
water control on existing polders rather than the expansion ofproduction 
area. Therefore, efforts were begun to convert existing polders to total 
water control. In the absence of double-cropping, however, the yields on 
these rice polders were not sufficient to cover the high investment costs 
required. Double-cropping has not been possible, except on a limited 

ZBAt the beginning of the Fourth Plan (1973). the target date for self-sufficiency in rice 
was set for 1985 (16) .  
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T A B L E  7 . 5 .  Net Acailability of Rice in Senegal, 1965-76 
(Thousand hms) 

Net Per capita Selfisofficirncy 
Yrar Pmduction" Imports availability availabilitf ratio' 

S l > i  HCE: 61. l'dble A.10. 
"Nrt dornest~c prodr~ction minus seeds and losses at milled rice equ~valmt 10.651. 
k@c;ipitd. 

'Pn,d~~ction of local rice (net) divided by net availability. 

scale in the Middle Valley, owing to lack of water during the low flood 
period and the problem of saltwater incursion in the Delta. 

Small village-level perimeters were established in 1974 around Matam 
under the auspices of the Food and Agriculture Organization and the 
Societe d'Aide Technique et de Cooperation (SATEC), a French consult- 
ing firm. Although still under SAED's control, these perimeters are \lery 
different in design from the rice projects along the middle and lower 
river. The schemes at Matam have achieved high yields at low cost, and 
decision making for each polder remains at the village or farmer level. 

In 1972, after nearly a century of proposals for developing the Senegal 
River Basin, Senegal, Mali, and Mauritania formed the joint Organisation 
pour la Mise en Valeur du Fleuve Senegal. This international organiza- 
tion is currently considering construction of two dams. One, the Diama, 
is a saltwater barrage planned for the Delta near St.-Louis; the other, the 
Manantali, is a regulatory high dam in Mali on the Bafing-one of the 
Senegal River's main tributaries. Construction of these dams would per- 
mit double-cropping on a much wider scale. 

Until the foundation of the Societe pour la Mise en Valeur de la Casa- 
mance (SOMIVAC) in 1977, the Casamance did not have a regional devel- 
opment agency like SAED. Instead, a number of jointly funded agencies 
operated in each of the departments within the region. In the Lower 
Casamance, the European Development Fund financed a Dutch-super- 
vised project (ILACO) in 1969 to improve mangrove swamps through salt- 
water control and the introduction of improved cultivation techniques to 
smallholder farmers. The scope of this project was limited and its efforts 



plagued with technical difficulties related to the drought-specifically, in- 
sufficient rainwater to permit desalinization of mangrove swamps. In 
1974, the ILACO project merged with another group of projects to form 
the Project Interimaire pour le Developpement Agricole de  la Casamance 
(PIDAC). In 1978, PIDAC received major funding to revive and expand 
the old ILACO project, including the construction of a number of salt- 
water barragelretention dams on the tributaries of the Casamance River. 

In the Middle Casamance the World Bank-financed Projet Rural de  
Sedhiou has been operating as an integrated agricultural projects on 
ii ,ooo ha, of which about 5,700 ha are in rice. The project has been very 
successful in raising rice yields by introducing simple improvements such 
as better weeding, better timing of planting, the use of fertilizer, and ani- 
mal traction. In Eastern Senegal, the Societe de  Developpement des 
Fibres Textiles (SODEFITEX), the former French cotton development 
company, has introduced improved rice cultivation techniques and has 
had relative success by providing an efficient extension and collection ser- 
vice and timely input deliveries. In the early 1970's~ SODEFITEX ex- 
tended its operations to the Upper Casamance, where it took over several 
rice projects from SATEC. 

A large portion of the rice development costs were met by the substan- 
tial foreign aid that flowed into Senegal during and after the drought. Be- 
tween 1969 and 1976, rice projects received 20 percent of total develop- 
ment outlays and l o  percent of all foreign funds, much of which was in the 
form of grants. Hence, the country did not bear the full capital cost of 
these projects. 

Input subsidy policies. For a number of years, subsidies on fertilizers 
were about 50 percent of the cost price, whereas those on seed, mechani- 
cal implements, and other chemical inputs were more modest. These in- 
put subsidies were not confined to rice producers and in fact probably had 
a greater impact on peanut and cotton production. In the Casamance, in 
particular, the problem of input distribution and the difficulties that tradi- 
tional rice farmers have had in gaining access to the distributing agent, 
ONCAD, has lessened considerably the potential influences of the sub- 
sidies on rice output. 

Producer price policies. Official producer prices for local paddy pro- 
duction were introduced in 1964. In 1968, just prior to the drought, the 
producer prices for millet, cotton, and peanuts were 21 CFA francslkg, 
37.7 CFA francskg, and 17.67 CFA francslkg, respectively, while that for 
paddy was 21 CFA francslkg. In November 1974, when the government 
raised the official retail prices of imported rice and peanut oil, the pro- 
ducer prices were raised as well. The paddy price was increased 66 per- 
cent to 41.5 CFA francs, equal to that of peanuts, while the millet price 
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was raised 20 percent to 30 CFA francslkg, and cotton prices by 37 per- 
cent to 47 CFA francslkg. In practice, however, only the increase in the 
producer prices for the export crops-peanuts and cotton-were relevant 
for most farmers because these are the only crops widely purchased by 
ONCAD. The official price for paddy serves mainly as the means of evalu- 
ating government purchases in development projects. 

Consumer price policies. While working to expand rice production, the 
government remained committed to maintaining adequate cereals sup- 
plies at stable consumer prices through its rice import policy. During the 
drought the government greatly increased cereal imports. Between 1970 
and 1974, an average of 320,000 tons of grain were imported per year, or 
nearly one-third of total consumption requirements. Since the govern- 
ment had to pay much higher prices between 1972 and 1974, it was more 
difficult to maintain stable consumer prices than it had been in the past. 

In the early ig60's, the variable levy on rice was maintained just above 
the c.i.f. landed price, ex-port. The small amount of tax that the govern- 
ment realized through the levy was used to smooth out modest fluctua- 
tions in price. In 1967, however, import prices rose above the consumer 
price level, and the government chose to subsidize rice prices in order to 
keep them close to former levels. Then in 1968 the government made an 
upward adjustment in the official wholesale and retail prices, 

As can been seen from Figure 7.1, if the 1968 landed import price had 
remained the same through 1969, the government would have realized 
approximately the same level of net tax on imported rice that it had im- 
posed during most of the 1960's But the import prices fell, and the gov- 
ernment made a larger net gain than it had in the past. When the import 
price continued to fall through 1971, the government decided to lower 
consumer prices, but this time it left a substantially larger margin be- 
tween their costs and receipts. 

Import prices shot up in 1973, and the government found itself once 
more in the position of subsidizing consumers. This time it reacted more 
rapidly, and by mid-1973 consumer prices were raised above the import 
price level. The period of price instability was not yet over, however, and 
in 1974 world prices rose to 235 percent over the average level of 1970 
through 1972. 

These fluctuations in import prices created financial strains on the Sen- 
egalese economy. Because of the increased requirements for cereals (and 
petroleum) imports at much higher prices, Senegal's international reserve 
position deteriorated rapidly. Total reserves fell from $38 million in 1972 
to $6 million in 1 ~ 7 4 . ~ ~  In that same year, the consumer subsidy on the 

2 9 T ~  finance its growing trade deficit, Senegal borrowed on the Eurocurrency market at 
commercial rates. Its debt serviceiexport earnings ratio doubled to 14 percent in 1974 alone 
is. P 57). 



Avcwgc. csstilnatc.tl cost of riccx ctx-port 
(c. i.f. ~ I L I S  Iii~~cIil~g i111cI I~ii~~clIi~tg cl~iirg(~s) 

F I G U R E  7.1. Estimated Varial~le Levy and Resulting CPSP Taxes or Subsidies in CFA Francs Per Kilogram of lrnported Rice, 
1960-77. Data are from the sources listed in Table 7.7, 
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rice account alone reached 5.5  billion CFA francs. As a result, the CPSP 
was unable to repay ONCAD for subsidies on input sales to cooperatives. 
ONCAD in turn ran behind in its repayment of short-term credit ex- 
tended by the BNDS for marketing and input purchases. If high 1974 
prices had persisted into the following year, the estimated subsidy on 
rice, sugar, and oils would have reached 27 billion CFA francs, which not 
only was much more than the funds available to the CPSP, but was also 
larger than the entire development budget of Senegal. Pressure to revise 
prices began to build within the government. 

In November 1974, the government intervened with a major upward 
adjustment in price levels. The subsidy on rice imports was totally elimin- 
ated and subsidies on sugar, oil, and wheat were substantially reduced. 
The retail price of rice was raised from 60 to loo francs; sugar and oil 
prices were raised 88 and 33 percent, respectively. As compensation, 
people subject to a fixed wage structure, such as those earning the mini- 
mum wage and some professional groups, were granted wage increases. 

Because world rice prices fell after 1974, the adjustment of the domes- 
tic price levels led, temporarily, to a situation where the official consumer 
retail price was much higher than the c.i.f. price for imported rice. This 
significantly increased government revenue from rice imports. The taxes 
accruing through the variable levy gave the government a substantial buf- 
fer against future price rises. In May 1976, following the continued down- 
ward drift of the c.i.f. price, consumer prices were reduced 20 pel-cent, 
and the tax margin was reduced accordingly. 

Evaluation of Rice Policies 

During most of Senegal's history, the government's major economic 
objective has been economic growth, based largely on peanut exports. 
Concentration on peanuts rather than on traditional food crops was facili- 
tated by up-country traders who bought peanuts and sold food. Because 
the rapidly growing urban areas were not being fed entirely by the coun- 
tryside, they had to import a considerable amount of their foodstuffs, 
primarily rice. This system worked reasonably well, although disruptions 
in peanut production, world markets, and shipping often made the coun- 
try painfully aware of its dependence on imported food. New policies 
were implemented in an effort to cover some of the national cereals deficit 
through expanded domestic food production, but never directly at the 
expense of peanut production. With independence, the government at- 
tempted to bring all of agriculture-and peanuts in particular-under 
more carehl  supervision. A new government organization replaced the 
private peanut buyers and took over the provision of imported food to the 
countryside. 
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The effect of the loss of franc-zone supplies of inexpensive rice was 
compounded by the elimination of the French preferences on peanuts 
and the period of droughts and unstable world prices in the late 1960's 
and early 1970's. Until this time, cheap imported rice had supported the 
major economic objective of income growth. But during the period of 
instability, rice imports became a constraint on that objective. The large 
sums needed to pay for rice imports and price subsidies impinged on 
both Senegal's international reserve position and its domestic budgetary 
stability. 

In the post-drought era, Senegal has tried to reduce the risk of income 
insecurity. The dependence of national income and government budget- 
ary revenues on fluctuating peanut production and prices has been eased 
somewhat by the expansion of phosphate production and higher world 
phosphate prices. In order to stabilize farm family income, the govern- 
ment has tried to develop more reliable production methods, especially 
for food crops, and to introduce better farming techniques and modern 
inputs through regional development agencies. By emphasizing rice pro- 
d ~ ~ c t i o n  systems based on water control and irrigation, the government 
has sought to avoid the impact of wide fluctuations in the prices and 
quantities of imported rice in recent years. This focus on domestic rice 
production can be seen as an effort to break an important perceived 
constraint to further national growth. 

Senegalese policies directed toward the rice sector have primarily in- 
volved public investments in land development for producers and price 
stabilization measures for consumers. In both instances, the immediate 
goal of the policy instruments has been to reduce the instability of food 
supply in Senegal and thereby to improve food security. In the following 
sections each major type of policy is examined to assess its contribution in 
advancing government objectives. 

Production Inuestment Policies 

Because of Senegal's climatic instability, the only secure systems of 
food production are probably those that can assure the availability and 
distribution of water when needed. The need to control water is the main 
rationale behind the government's investments in irrigation systems for 
rice. This effort to increase the security ofwater delivered for production 
is wholly consistent with the major physical constraint in much ofsenegal- 
ese agriculture. An examination of costs, production security, and pro- 
ductivity at the micro-level suggests that the strategy has been moder- 
ately successful. Virtually complete water control can be achieved, with 
reasonable assumptions about cost, at an increase of about 150 percent 
over the costs of current, secondary perimeters. The security of produc- 
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tion would then rise from roughly two-thirds to well over go percent, and 
yields could increase by 500 to 600 percent.30 

In the Fleuve, which has been the focus of these policies, progress has 
been slow, despite sizable investments. Although the first land improve- 
ments were begun in 1947, only 14,700 ha currently have any form of 
water control, and during 1971-77. only 4,500 ha were upgraded from 
rudimentary empoldering. A full record of costs is not available, but al- 
most ten billion CFA francs were expended during 1974-78.31 In addi- 
tion to high costs, the policy has been impeded by difficulties of resettle- 
ment, double-cropping, and farmer incentives. 

At the national level, production information suggests that the strategy 
has failed thus far to achieve either an increase in annual production or 
greater stability of this production. A comparison of annual averages for 
the two periods 1961-68 and 1975-78, prior to and succeeding the main 
drought years, shows that national yields have risen insignificantly, yearly 
paddy production and area planted in paddy have actually fallen slightly, 
and the variability of all three indicators has increased somewhat: 

1961-68 1975-78 

Average paddy yields (mtlha) 1.252 1.270 
(Standard deviation) (0.171) (0.179) 

Average national paddy 
production (000 mt) 103.5 101.7 

(Standard deviation) (25.2) (26.6) 
Average area in paddy (000 hu) 81.8 79.0 

(Standard deviation) (11.2) (11.6) 

Given the stagnation of production, imports have continued to rise, 
thwarting the government's goal to replace imports with secure domestic 
production. During the 15 years between 1961 and 1976, imports grew an 
average of 4,000 mt per year, or at an annual rate of 2.9 percent.32 During 
the same period, population increased at an estimated 2.6 percent per 
year. On balance, imports grew faster than population when per capita 
consumption was either constant or falling. In contrast to very low im- 
ports in 1975, which resulted from large stock carryovers from 1974 

30See 41. p. 9. Security is measured as the percent of planted land that is harvested, and 
the estimate of two-thirds is based on data for the Delta in 1970-74 and 1976-77. Complete 
water control can never assure loo percent security because of salt incursion during the 
years of low floods. Yield differences are based on 1976-77 SAED estimates. 

31These figures include foreign funds, central budget funds for land development, and 
Treasury transfers to cover SAED operating deficits. 

32These figures are based on the trend line regression of import quantities, the results of 
which are as follows: constant equals 123,745 mt; slope coefficient equals 4,188 mt per year; 
standard error of slope coefficient equals 1.970. The level of confidence for the slope coeffi- 
cient exceeds gg percent. 



(56,000 mt) and a good harvest in 1974-75, 1976 imports were the highest 
in history. 

The investment strategy of the government can be judged on two major 
counts-stability and profitability. The issue of stability depends on 
whether reliance on the  world rice market is inherently more unstable 
than dependence on domestic rice production. An analysis of paddy pro- 
duction and rice imports for Senegal during the period 1961-76 gives no 
evidence to support the argument that the world market is less stable 
than Senegalese production. In fact, the opposite is true when the c.i.f. 
price per unit is compared to local production; domestic output is over 
twice as variable as the nominal price of imports.33 Of course, the impact 
of the variability in the world price of rice will also depend on tonnages 
imported and the value of major export commodities. Empirically, these 
factors increase the variability of trade in rice for Senegal, but only 
slightly. The conclusion still holds that the government's investment 
strategy has not been justified on the grounds that import substitution for 
rice reduces the insecurity of food supplies. 

Although the major irrigation investments in the past have been located 
in the Fleuve, the long-run stability of production in this region may well 
depend on the construction of the two proposed dams-the Diama and 
the Manantali. Recent production has suffered from the interconnected 
problems of low rainfall, the inability to pump or flood-irrigate, and 
saltwater incursion. Until these technical difficulties are resolved, the 
predictability of future production from this area will be  tenuous. Because 
of the emphasis placed by the government on water security, more 
attention might be  paid to the Casamance, because the frequency, 
reliability, and total amount of rainfall are considerably higher there than 
in the north.34 

The profitability of the investment program focuses on two elements 
that influence costs of production-geographic location and choice of 
technique. The techniques of rice production associated with the large- 
scale irrigation schemes have had high capital costs, borne mainly by for- 
eign aid, and large recurrent costs, which must be supported by the gov- 
ernment budget. Recent evidence demonstrates that the small-scale, 
Matam-type model of rice production, as well as labor-intensive tech- 
niques in the Casamance, is relatively more efficient than the large-scale, 
heavily mechanized, and centrally directed schemes in the Delta and 

33This relationship is statistically significant at a go percent probability level. All analyses 
were made using the variances of the trend line regression estimates. normalized to account 
for differences in units. Data and results are available upon request. 

34For the drought years 1972, 1973, and 1974, when rainfall in the north of Senegal was 
37 percent, 44 percent, and 61 percent of normal for the June-September rainy season, the 
rainfall in the Casamance was 69 percent, 92 percent, and 94 percent of normal for the same 
years (5, p. 27). 
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lower Fleuve (54, pp. z5a-z6a). Despite the seasonal labor shortages in 
much of Senegal, the small-scale, relatively labor-intensive techniques 
are still more efficient than those utilizing heavy machinery. In the con- 
text of Senegalese conditions, large mechanization increases, rather than 
reduces, production costs. 

Investments in rice development should be judged on their social pro- 
fitability, that is, whether they contribute to or diminish national income. 
When investments are designed to replace imports with domestic rice, 
national income will fall if imports cost less than their domestic substi- 
tutes. At current costs, local rice production cannot be expected to re- 
place imports in the capital city, except at great cost to the economy. The 
Fifth Four-Year Plan projects that the Fleuve region will produce 114,000 
tons of paddy by 1980-81. At the social costs of production and world 
prices that prevailed in 1975-76, the attainment of this target would cost 
the Senegalese economy about 3.25 billion CFA francs ($13 million) in the 
loss of production efficiency alone.35 

In areas far from Dakar, there is evidence that production and milling 
costs for certain rice production techniques are low enough and transport 
costs for moving imported rice from Dakar are high enough to permit do- 
mestic rice to compete with imports in the local market. In Matam, as 
well as in Kolda and some other areas of the  Casamance, local production 
can profitably replace rice imports and lead to local self-sufficiency. Do- 
mestic rice will be  able to compete with imported rice farther away from 
these local production centers and closer to Dakar as local production and 
milling costs are further reduced. Although some economies of scale and 
lower costs (especially in milling) might be  realized through increased 
output alone, major cost reductions will probably come only from impor- 
tant technological innovations. 

Input Subsidy Policies 

In addition to large investments in infrastructure, the rice sector has 
enjoyed subsidies on agricultural inputs, with those on fertilizer by far the 
most important. As shown in Table 7.6, subsidies on composite fertilizers 
have averaged nearly 55 percent since 1970. Although a complete series 
of data is not available for urea, subsidy rates seem to be similar. 

Except for agricultural extension, which is provided free by the LDAs, 
the other inputs-including insecticides, herbicides, oxen equipment, 
and mechanical services such as deep-plowing-are charged to farmers at 

35This estimate assumes that 46 percent of the Fleuve production comes from highly 
mechanized operations in the Delta, 38 percent from the Middle Valley, also heavily capital- 
intensive, and 16 percent from the labor-intensive, small-scale perimeters near Matam (61, 
Table F-lo). The social profitability of production is negative, averaging -45.8 CFA francs 
per kg of rice produced and dehered to Dakar. See (54, p. zsa). 
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T A B L E  7.6. Fertilizer Subsidies for  Rice 

Estimated 
Fertilizer total cost 

Purchasr Per unit applied of subsidy 
cost" Farm price suhsidy Percent to rice (W0.000 

Crop yrar (CFAfrikp) (CFAfrlkg) (CFAfrlkp) suhsidy (000 mt)' CFAirancslC 

1966-67 15.9 12 3.9 25% 1 .O 3.9 
1967-68 15.9 16 0 0 1.3 0 
1968-69 20.0 16 4.0 20 1.2 4.8 
1969-70 22.8 12 10.8 47 2.0 21.4 
1970-71 24.0 12 12.0 50 0.5 5.9 
1971-72 24.0 12 12.0 50 0.7 8.5 
1972-73 26.3 12 14.3 54 0.8 11.3 
1973-74 21.0 12 9.0 43 1.9 17.1 
1974-75 34.4* 12 22.4 65 2.1' 46.2 
1975-76 54.7 16 38.7 7 1 2.7' 104.9 
1976-77 48.2 20 28.2 59 n.a. n.a. 
1977-78 n.a. 25 n.a. n.a. n.a. n.a. 

S O U R C E S :  Prices are I~ased on Senegal. Government nf. I'Office Natlonal d e  Cooperation et  d e  I'Assistance au 
Drveloppement, persr~nal cornn~un~cation. Dakar. Figures on fertilizer consumption are taken from Senegal. 
Government of, Ministrre du DGveloppement Rural et Hydraulique, Direction Generale d e  la Production Agri- 
cole, personal communication, Dakar. F e r t ~ l ~ z e r  llsagr fin 1974-75 and 1975-7fi is based on growth rates estl- 
mated in 24. 

sOTE: These price figures refer only to composite fertilizer ( N - P a , - K P )  used on rice, pr~mari ly 
16-48-0. 

"Erlualr only the ex-factory price. Since it excludes the costs oftransport, storage. financing, and delivery, the 
subsidy figttres are consen.ati.re estimates. 

'All fertilizers. hnth composite and urea. Tonnages are in gross fertilizer weight, not nutrient tons. 
CSuhsidies indirated are only estimatrc and are not confirmed by an) actual budget figures. Although the 

subsidies present all frrtilizers used, cost data apply only to composite fertilizers. It is uot knou.n ifthe cost and 
suhs~dy  stnlrture for urea 1s similar. Suhsidies on transport. storage, financing, and delivery of fertilizers are 
excluded. 

d B e c a ~ ~ s e  the price for rice fertilizer is not availahlr, the price of fertilizer for peanuts and millet has been 
usrd. In suhserluent yearc, all fertilizers had the same purchase cost. 

'Value have been est~mated. based on assumed growth rates frlnln 1973 to 1971. 

cost or only slightly less. Selected seeds carry a somewhat higher subsidy 
at a rate of 15-20 percent. In addition, the input distribution system both 
subsidizes the delivery of most inputs to the farm and finances the work- 
ing capital required for their purchase. 

Although no particular agricultural crop seems to be favored by special 
subsidy rates on various inputs, total input subsidies paid to rice have 
been negligible. The main reasons are that riceland amounts to less than 
lo percent of the land devoted to peanuts and cotton, which are virtually 
always fertilized, and that the majority of rice producers use few modem 
inputs. For example, during the period 1961-74, less than 3 percent of all 
fertilizers used were applied to rice. 

Large variations in climatic conditions make it difficult to assess accu- 
rately the effect of the fertilizer subsidy on fertilizer use on rice. The 
available evidence shows no strong relationship-applications in 1974-75 
were scarcely larger than in 1969-70. Despite a favorable price ratio of 
nitrogen to paddy in 1975 (approximately 8-10), distribution remains 
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limited, in part because most LDAs have not been organized to reach 
widely dispersed, small-scale traditional farmers.36 

As a result of the limited use of fertilizer on rice, the budgetary impact 
of this policy has not been large. During the ten years between 1966-67 
and 1975-76, the total value of these subsidies amounted to less than a 
quarter billion CFA francs. Compared to investment policies for rice, 
which provided over 1.5 and 3.0 billion CFA francs to SAED alone in 
1975-76 and 1976-77, respectively, input subsidies have been unimpor- 
tant as a national policy. 

Price and Trade Policies 

Since independence the government has made an effort to stabilize 
consumer prices by adopting an official price of rice, which it has de- 
fended with large quantities of imports. By using a variable levy on the 
value of imports, the government has attempted to compensate for 
changes in world prices without altering official prices. 

The government has not been able to defend official prices very effec- 
tively. During the ten years 1967-76, for which comparable data are 
available, the observed market price for loo percent brokens in Dakar 
averaged 22 percent above the official price. The divergence between 
these prices does not seem to be correlated with shortfalls in either pro- 
duction or imports, but it does suggest that imports were insufficient in 
most years to defend the official price. 

Given this failure to defend official prices, it is not surprising that Sene- 
galese consumer price policy has failed to reduce the variability of official 
wholesale prices. As the following statistics show, both import and whole- 
sale price series are very similar: 

Official 
C. i .  f. price wholesale price 

Average price (CFA francslkg) 36.80 42.35 
Standard deviation 18.58 19.60 
Coefficient of variation 0.50 0.46 
Range 65.22 66.00 

Domestic prices have basically tracked the c.i. f. import prices, with 
slight lags in adjustment, as shown above in Figure 7.1. In most years, 
imports have been taxed to a small degree. When world prices rose rap- 
idly, imports were subsidized for one or two years, before domestic prices 
were brought into line with import costs. Large taxes accrued to the bud- 
get only when world prices fell rapidly and domestic prices were not 

36These price ratios are based on the following assumptions: a paddy price of 41.5 CFA 
francslkg; a fertilizer (16-48-0) price of 12 CFA francslkg, which gives aprice of N equal to 75 
CFA francdkg; and a response rate of 15-20 kg paddy per kg N.  



T A B L E  7.7. Variable Lecy on Rice 
(CFA frikg of imported rice, unless otherwise noted) 

E,t. off Est. ann'l Annrtal CPSP 
Est. Est. w l ~ o l ~ ~ s a l e  Ebt. I,trdget rice import 

C . i f  landing impr~rt I~oying vanable rrv. il~ill. rev. ( l~i l l .  
Year prire" m;+rqinb cost' pricrd levyP CF.4frtf CFAf: 1 

so\ HCES: C.i.1'. price* iirr taken liom Senegal, Gwernment oC Xlinlstere des Fin;rnces et f l a i res  Euono- 
rniqtlea, Direvt~on de la Stal ir t iq~~r.  Irnp<~rtotionr: Cr>~rin~r,rct. S ) J P < ' ~ ~ / .  Dak.rr. varinllr year*. Land~ng margin, 
;ire taken from Senegal. Gclvernlnmt of. ONCAD. B~rdgc~t Pr<,~tarotiullu, Dakar, various years, and Bilan, Ercr- 
r-ise, 1974-75. Dakar. Wl~~)le\.rle price* are based nn ONCAD, Dlrect~on de la Conimerci;rl~s~tir,n, prrron;il corn- 
nrunir;~tlon, Dakar. 1 9 7 ,  and on \{jest Atnca Rirc. Development As\oci;~tion,Rt~.r Sfat is t ic~jor  Surrcgal. \lonn,- 
bia, 1976. 0t'fic.ial prlces are 31\0 regularly pul>lished In Srnegal. G o \ e n ~ m r n t  of. ]ortrr~al O f i c i e l .  D,ik;<r, 
\vrekly. CPSP revenue comec from Smegel. Covernn~ent of. C;tis\t, de PerB<ltr.~tion et  de Stah~lisatlnn de* Pri\. 
Direction Generale, personal communicat~nn, Dakar, 1977 

"Average rrll,rokenc ; ~ n d  \\hole grains. 
b I n c l ~ ~ d e s  (~nloadiny at the port. \tor.age, fin.~rrc~al charges, and ;~dministrative costs. 
'Equals the c.i.T p r ~ c e  plitc the e5t11nstrd lilnding rn.~rgin. 
'E<l,~.~l.* that prtce at which wl,nlesaler\ ptrchase rlce trnm ONCAD and 1s based on the nfRcial retall price 

minus affic>.~l cn~mnerci;tl margins. 
'Calculated ;is the ditlerenc~e hehveen the est~mated \vhole*aIe I~uying price and thr  r5tim;rted import cost. 
'This rrvenue rqtrals the produce of total annual rlcr Importr and thr rsti1n:lted \-anal,le levy. This firure is 

hypothet~c;~l 
'.4ctuals; others have hren e\tim.~tvd on the I~arir of thew figure*. 
"Average of Oi. \vlrich pre\i\ilrd through \lay, and 57, which exibted from June on. 
'Awr.+ge 01'57, u.hich prevailed thn)uph Octol)er, and 91.5, which existed from November on. 
'Averagr 01'91.5, w h ~ c h  prevailed thmugh May, and 71, whlch existed from June on. 

lowered accordingly. Based on estimates for 1960-76 (see Table 7.7), the 
average annual tax levied on rice imports amounted to just over 200 mil- 
lion CFA francs per year, or less than 4 percent of the average value of 
rice imports. It is significant to note that between 1961 and 1974, the cu- 
mulative budgetary gain on rice imports was negative, which means that 
rice imports had, on average, been slightly subsidized since indepen- 
dence. By 1977, this cumulative figure was somewhat positive, following 
two years of fairly high taxation of rice imports.37 

37The figures for budgetary rexenue used in the text are estimates. Actual revenue data, 
available only for 1961-66, are less than one-half the estimates for these six years. Conse- 
quently, the budgetary impact of rice imports is probably more strongly negative than indi- 
cated by the estimates in Table 7.7. 
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In addition to its impact on the consumer price level and stability, 
Senegalese price policy has also affected domestic rice production. The 
effect can be divided into two parts-trade protection and domestic pro- 
ducer price supports. As evidenced above, the trade protection provided 
by the variable levy has probably not been significant, although quantita- 
tive import restrictions may have caused the real market price to stay 
significantly above the world price in some years. The competitiveness of 
local production is hampered because Senegal usually imports inexpen- 
sive qualities of rice. Even with international shipping tariffs included, it 
is difficult for Senegalese rice to compete with 80 to loo percent brokens 
from Southeast Asia, the quality most frequently imported. Conse- 
quently, government policy to purchase large quantities of loo percent 
brokens, which are only lightly taxed, creates little incentive for local 
production to replace imports.38 

The effectiveness and cost of producer price policy depend on the con- 
sistency of government efforts to maintain official paddy prices, the rela- 
tion of these official prices to import and market prices, and the costs of 
production. As the following data show, official producer prices have re- 
cently exceeded official wholesale prices when both are expressed in 
equivalent units.3s If these official prices are respected, government buy- 
ing programs must subsidize the post-harvest sector. To the extent that 
government processing costs are higher than those used in estimating 
equivalent wholesale prices, the subsidies would be larger than implied 
above. The budgetary impact of these official prices is not large, however, 
owing to the small amount of official marketings. 

Official paddy Wholesale equivalent  Official wholesale 
price farmgate of paddy price, Dakar rice prices, Dakar 

Year (CFA fiancsikg paddy) (CFA francslkg rice) (CFA francslkg rice) 

1972 21 5 3 37 
1973-74 25 59 3 7 
1974-75 41.5 84 57 
1976 41.5 84 74 

The market price of rice will also be associated with some paddy price, 
depending on costs of processing and marketing. As shown below, these 

Moreover, the Senegalese government has not really followed an import price stabiliza- 
tion scheme. Revenues from the variable levy are often used to pay the subsidies on domes- 
tic rice milled by national agencies. During 1961-66, the Caisse de Riz showed a net deficit 
of over one-half billion CFA francs a .  a result of these expenditures. 

3sThe selection of import quality may be strongly affected by the government's desire to 
supply cheaper, rather than more expensive, foodstuffs to consumers. 

3eThe official farmgate paddy prices have been converted to rice equivalent, Dakar, by 
adding 14 CFA francs per kilogram of paddy for collection, milling, and distribution, and by 
converting to rice at a milling ratio of 0.66. 



prices tended to be below estimated production costs until prices were 
increased in 1 9 7 5 . ~ ~  AS a result, there was little incentive to produce for 
shipment to Dakar, a conclusion consistent with empirical evidence. 
Even though market prices for rice usually exceed official prices, this ad- 
ditional incentive still appears insufficient to generate a large enough sup- 
ply of rice to replace imports. The costs of production for most techniques 
and locations have been above prices in the Dakar private market. 

1973-74 1975 1976 
lfarket  \vholesale price, Dakar 

(CFA francslkg rice) 61 /66  116 84 
Estimated equi\,alent Fnrnmgate 

paddy price (CFA francslkg paddy) 26 /29  6 2  4 1 
Estimated private farm-le\.el production 

costs (CFA francslkg paddy) 
Lfatam 26 
Delta 41  
Traditional swamp 72  
Impro\.c~cl s\fVarnp 39 
Impro\.ed rainfed with oxen 24 

In conclusion, producer price policy has been ineffective in the past be- 
cause prices were set below costs of production. Moreover, producer 
prices appear to have been set with little regard for consumer prices, 
which have been closely linked to movements in import prices. As a re- 
sult, implementation of official pricing policies has required subsidies to 
the post-harvest sector. Private producer prices, which are heavily influ- 
enced by official and private consumer prices, have probably been too low 
to cover costs of producing paddy and delivering it to Dakar. 

Summary and Conclusion 

Recent Senegalese rice policy has aimed at expanding domestic produc- 
tion under conditions of more secure water supplies. This policy has been 
implemented by LDA extension activities, government investments in ir- 
rigation projects, and input subsidies. At the same time, the desire on the 
part of the government to protect rice consumers and national income has 
reinforced the historical policy of importing the least expensive rice avail- 
able on the world market, whenever possible. There is thus a policy con- 
flict between the desires for income growth and for income security. 

Price policy has clearly been tied to movements in world prices. Al- 
though consumers may have lost slightly as a result ofgovernment restric- 
tions, producers have seldom gained much from price policy. On balance, 

40The market wholesale price is estimated at 95 percent of the retail price. The equiva- 
lent farm price is calculated using information given in note 39. Production costs are from 54 
and include all government taxes and subsidies. 



Rice Policy in Senegal 259 

the government budget seems to have realized small amounts of revenue 
from imports, which may have been transferred to handlers of domestic 
rice. Both the investment and input subsidy policies have made large de- 
mands on the government budget, with no apparent increase in stability 
of output, yields, or area of production. Rice imports have not been re- 
placed significantly by domestic production. Real costs of production have 
not fallen, in part because the production policies seem often to have 
been focused on the wrong areas and techniques. As a result, potential 
national income has been reduced, without much compensating gain. 

If the expansion of domestic rice production continues to be a foclis of 
government policy, the methods need to be improved and the costs of 
production, milling, and marketing reduced so that local rice is at once the 
source of greater food security and a profitable food alternative. To this 
end, the choices of production technique and location are important. The 
country could promote a variety of intermediate water control schemes, 
such as the one at Matam, where costs are low, yields are high, water 
security is good, and the socioeconomic dislocation associated with the 
large-scale developments is not a problem. Increased effort could be 
directed at the development of swamp rice in the Casamance. There is also 
an important need to give more attention to rainfed cultivation in areas of 
sufficient and reliable rainfall, such as the Casamance and Eastern Senegal. 

If domestic rice cannot be produced more cheaply than imports, the 
government needs to weigh the loss of national income resulting from ex- 
panding domestic rice production against the benefits it perceives from 
producing more of its food domestically. For example, regional develop- 
ment outside the Groundnut Basin has been furthered by the large rice 
investments in the Fleuve, but the use of capital-intensive costly schemes 
is an inefficient method of income redistribution. Domestic rice produc- 
tion was also intended to increase the security of food supplies, even 
though efforts to date have not met with much success. 

Finally, the government might consider policies other than increased 
rice production to help achieve its objectives. To reduce the instability of 
food imports, Senegal could join with other countries to establish an im- 
port insurance scheme in order to protect itself against high world prices 
and large domestic shortfalls. The need to rely on domestic rice produc- 
tion might also be reduced by the improvement of local production and 
processing of maize and millet, which could be low-cost substitutes for 
rice. 

Citations 

I Virginia Adloff, "French West Africa," Area Reference Series, United Na- 
tions Interim Commission on Food and Agriculture, 2 vol. Washington, D.C., 
1944, preliminary. 



2- , "French West Africa-Agriculture," unpublished n o t ~ s  from min- 
utes of the Grand Council, 1947-54. microfiche, (n.p.) 1955, 

3 Agronoinie Tropicc~le, "Le Probleme Rizicole dans les Territoires Africaines 
d e  [Union Franc;aise," 4, Nos. 7-8 (July-August 1949). 

4 Banque Centrale des Etats de I'Afriqi~e d e  I'Ouest, lndicaterirs Econo- 
miqries, 241 (Augi~st-September). Paris, 1976. 

5 Elliot Berg, The Recent Economic Ecolrition of the Sahel. University of 
Michigan Center for Research on Economic Development, Ann Arbor, June 
'975. 

6 George E.  Brooks, "Peanuts and Colonialism, Consequences of Commer- 
cialization of Peanuts in West Africa, 1830-70," Jotirnal of African History, 16, 
No. l(1975). 

7 M. J. Chailley and D. Zolla, eds., Congres d'Agricrtltrire Coloniale: Compte 
Rendrr des Tracarix, vols. 1, 2, 4. A. Challelmel, Paris, 1918. 

8 Pascal Bye and Yvon Le Moal, Conimerciulisation et Diffiision des Prodtiits 
Alitnentaires Importis .  Institut d e  Science Economique Appliquee, Dakar, Janu- 
ary 1966. 

g Comite Inter-etats d e  Lutte Contre la Secheresse Sahelienne (CILSS); 
Marketing, Price Policy and Storage of Food Grains in the Sahel, 2 vols. Univer- 
sity of Michigan Center for Research on Economic Development, Ann ~ r b o r ,  Au- 
gust 1977. 

l o  Michael Crowder, "West Africa and the 1914-18 War," Bulletin de  l'IFAN, 
30 (January 1968) 

11 Marie-Thkrese Debien, "L'Association du Senegal a la Communaute 
Economique Europeenne et les Problemes d e  I'Aracliide," Bulletin de  [IFAN, 28, 
Nos. 3-4, 1966. 

12 Jean Denis, "L'Alimentation Outre-Mer: Senegal e t  Mauritanie," Marches 
Tropicutix dri Monde, November 24, 1956. 

13 Josue Dione, "Le Deficit Cerealier du Senegal: Situation et Perspectives." 
Institut Senegalais de Recherches Agricoles, Dakar, December 1975. 

14 Huguette Durand, "Essai sur la Conjoncture d e  1'Afrique Noire." Paris, 
1957. 

15 Ediafric, La Documentation Africaine, L'Agricrilture Africaine, special edi- 
tion of Bulletin de  l'Afrique Noire, vols. 1, 2 .  Paris, 1973. 

16 - , L'Agricriltrire Africuine, 1976. Paris, 1977. 
17 Eugene Guernier, "L'Afrique Occidentale Franc;aise," L'Encyclopcdie Co- 

loniale et Maritime, ~01s .  1, 2 .  Paris, 1949. 
18 A. G.  Hopkins, An Economic History of West Africa. Columbia University 

Press, New York, 1973. 
i g  Elizabeth Hopkins, "Farmers' Responses to an Agricultural Extension 

Scheme: A Senegalese Example.'' Economics Club, Lusaka, 1972, mimeo. 
20 Institut Colonial d e  Marseille, Annriaire Econon~iqrie Colonialc, 1930. Mar- 

seille, 1930. 
21 - , LC Commerce et la Prodtiction &s Colonies Francaises. Marseille, 

1926. 
22 Institut Universitaire d e  Technologie, Etude: Bridget Consommution, 2 

vols. Universite d e  Dakar, Dakar, June 1976. 
23 International Bank for Reconstruction and Development, Senegal: Tradi- 

t ion, Dicersification, and Economic Decelopment. Johns Hopkins University 
Press, Washington, D.C., 1974 

24 International Fertilizer Development Center, West Africa Fertilizer Study,  



Rice Policy in Senegal 261 

rol. 2 ,  Senegal. Prepared for the U.S. Agency for International Development, 
Florence, Alabama, 1977. 

25 International Monetary Fund, Surceys of African Economies, vol. 3. Wash- 
ington, D.C., 1970. 

26 Jot~rnal de la Marine Marchande, "Indochina: Ses Trafics et  Ses Ports," 
n.d. 

27 Seth La-Anyane, "Development Strategy of Agriculture in West Africa." 
Ph.D. dissertation, Food Research Institute, Stanford University, Stanford, June 
'974. 

28 P. Marchat, "L'Organization du Credit arl Senegal." Institut de  Science 
Economique Appliquee, Dakar, June 1962, mimeo. 

29 Yves Mersadier, "La Crise de  1'Arachide Senegalaise," Bulletin de I'IFAN, 
Serie B, Nos. 3-4 (1966). 

30 Yvon Mersadier, "Structures des Budgets Familiaux i Thies," Bulletin de 
I'IFAN, 17, Serie B, Nos. 3-4 (1955). 

31 G. Nesterenko, "Rapport pour la Mission d'Amenagement d r ~  SenCgal- 
Richard-Toll ari juillet 1953.'' Dakar, 1953, mimeo. 

32 C. W. Newberry, "The Formation of the Government General of French 
West Africa," Journal of African History, 1, No. 1 (1960). 

33 Joseph Nguekeng, L'Economie d ~ t  Riz en Afrique de I'Ouest: Situation en 
fiprtblique du Senegal. United Nations, Gror~pe de  Conseillers en Developpe- 
ment de  1'Afriqrie de  I'Ouest, Association pour le Developpement de  la Rizicul- 
ture en Afriqtie de  I'Ouest, Monrovia, December 1975. 

34 Dona1 B. Cruise O'Brien, The Motirides of Senegal. Clarendon Press and 
Oxford University Press, London, 1971. 

35 Michel Renaud and Jacques Brochier, "Etude Monographique sur la Diffu- 
sion des Unites de  Culture Attele dans I'Arrondissement de  Thienaba." Institut 
de Sciences Economiques Appliqukes, Dakar, 1964. 

36 J .  P. Rigoulot, "Demande de Financement a I'USAID pour PIDAC." Zi- 
guinchor, 1977. mimeo. 

37 J. Seguela, "L'Etat Actuel de  la Culture de  1'Arachide au Senegal," Bulletin 
Mensirel de l'Agrononlie Coloniule, 116 (August 1927). 

38 Senegal. Government of, Ministere du Developpement Rurale ct  de 
l'Hydraulique, Actions Planifiees de la Production Cereuliere,Dakar, 1977. 

39 - , Direction Generale d e  la Production Agricole, Direction des 
Etudes Methodes et  Plan, V" Plan Quadriennal (1977-8i), Commission iA, 
Proposition d'Actions. Dakar, July 1976. 

40 - , Societe d'Amenagement et  d9Exploitation des Terres du Delta, "Bi- 
lan de  1'Operation Hydroagricole du Delta et  de la Basse Vallee." Saint-Louis, 
1974. 

41 - , Societe d'Amenagement et &Exploitation des Terres du Delta, 
"Demand de  Financement. Cuvette de  Demet aupres de la B.O.A.D." Saint- 
Louis, March 1977. 

42 - , Ministere des Finances et Affaires Economiques, Direction de  la 
Statistique, Bureau de Recensement, fisultats Procisoires du Recensement 
G n e r a l  de la Poptllation d'Acril 1976. Dakar, 1977. 

43 - , Direction de  la Statistique, Comptes Economiques du Senegal. Da- 
kar, 1962 and various other years. 

44 - , "Essai &Evaluation de  la Production d e  I'Agriculture: Productions 
Vivrieres." Dakar, 1975, nlimeo. 

45 - , Ministere du Plan et  de  la Cooperation, IV" Plan Quadriennal de  



Developpement Economique et  Social, 1973-77. Les Nouvelles Editions Afii- 
caines, Dakar, July 1973. 

46 - , Service de Statistique et  Mecanographie, Bulletin Statistiqtre et 
Economiqtre Mensrrel de I'A . O .  F. Dakar, various issues. 

47 - , Le Commerce Erterietrr de  I'AOF en 1957: ~ s ~ m i  Ritrospectif. 
Dakar, 1958. 

48 Edmond Sere de Rivigres, Sinegal-Dakar. Editions Maritimes et Colo- 
niales, Paris, 1953. 

49 Societe d'Aide Technique et  de Cooperation, Deceloppement de  la Rizicrrl- 
ttrre arr Senegal, Rapport G n d r a l .  Paris, 1968. 

50 Societe Nationale des Etudes d e  Db\.;eloppement (SONED), Etude strr la 
Cominercialisation et la Stockage, des Cereoles atr Senegal, z vols. Dakar, 1977. 

51 G. Spitz, Terrrs Lointaines: I'Afriqire Occidentale Fran~aise .  Societe 
d'Editions Geographiques, Maritimes, et Coloniales, Paris, 1947. 

52 J.  Dirck Stryker, "Food Security, Self-Sufficiency, and Economic Growth 
in the Sahelian Countries of West Africa." WARDNStanford Study of the Political 
Economy of Rice in West Africa, Food Research Institute, Stanford, February 
1978, preliminary. 

53 Virginia Thompson and Richard Adloff, French West Africa. Stanford Uni- 
versity Press, Stanford, 1957. 

54 A. Hasan Tuluy, "Rice Production in Senegal." WARDNStanford Study of 
the Political Economy of Rice in West Africa, Food Research Institute, Stanford, 
July 1979, Chapter 8. 

55 United Nations, Food and Agriculture Organization, "Food Balance Sheets, 
1964-66." Rome, 1971. 

56 - , A s p ~ c t s  Economiq tres dtr Probleme des Cultures Vicrieres . Rome, 
1970. 

57 - , "Projet Hydroagricole du Bassin du Fleuve Senegal: Etude Econo- 
mique d e  la Riziculture dans la Region du Fleuve Senegal." Saint-Louis, 1969. 

58 U.S. Department of Agriculture, Economics Research Service, "Agricul- 
ture Policies in Africa and West Asia." Foreign Agricultural Economic Report No. 
49, Washington, D.C., December 1968. 

59 U.S. Department of Agriculture and U.S. Agency for International Devel- 
opment, "Senegal,'' Rice in West Africa. Washington, D.C., 1968. 

60 West Africa Rice Development Association (WARDA), Report on an Incen- 
tory Strrcey on Rice Post-Prodtrction Technology in Senegal. Monrovia, August 
1976. 

61 - , "Prospects of Intraregional Trade of Rice in West Africa." Monro- 
via, November 1977. 



8. Costs and Incentives in Rice 
Production in Senegal 

A.  Hasan Tulu y 

Since Senegal achieved independence in 1960, the government has 
sought to diversify agricultural production away from pcanuts into other 
export crops and import-substituting cereals. Increased rice production 
has been one of the principal elements of this strategy. The main ol~jec- 
tive of greater rice production is long-term self-sufficiency in cereals to 
enhance national food security. This goal gained in importance following 
the 1968-73 drought and the  high world rice prices in 1974. AS part of the 
policy to develop the country's rice sector, the government, through pub- 
lic land development agencies (LDAs), has invested in water control and 
protected domestic rice in the face of cheaper imports. In addition, a 
highly subsidized production package has been made available to a small 
group of rice farmers. 

The government has expanded irrigated and mechanized production in 
the Senegal River Basin (Fleuve Region in Map 7.1) where rice cultiva- 
tion was unknown before 1947. More recently, the government has also 
devoted increased attention to the principal rice-growing region of the 
country, the Casamance, where the  thrust of policy has been to improve 
traditional cultivation methods. One of the central policy questions is 
whether, or to what extent, to invest in capital-intensive, secure, high- 
yielding, yet costly, irrigated polders in the Fleuve as an alternative-or a 
complement-to improving the already established labor-intensive, less 
secure, lower-yielding, but also lower-cost, cultivation practices in the 
Casamance. 

The purpose of this chapter is to estimate the private and social profit- 
abilities of several rice production techniques in different regions of the 
country in order to assess the impact of potential changes in factor con- 
straints and government policies on the relative efficiency with which 
scarce resources are allocated. The resource cost methodology used in the 
study is particularly well suited to Senegal owing to the importance of ex- 
isting rice imports and to the country's strategy of substituting local pro- 
duction for these imports. 

The first section of the chapter describes the major rice production 
techniques found in Senegal. A summary discussion of rice policies fol- 



T A B L E  8 .1 .  K e y  CI~aracteristics of Rice Prodrrction Tecl~niyrcc~s, 1976 

P . d y  Typr  01 
Arr.1" y ~ e l d  water Impro\,rcl 
01a) (mfll~u) contnrl w r d *  Fcrtlltzrr Pt.*tlclrlrr 

Pump-irrigated, double-cropping 
manual technique, Matam village 
polders, Senegal River Valley" 

Pump-irrigated, double-cropping 
mechanized technique, Nianga, 
Senegal River V a l l e ~ ~ . ~  

Pump-irrigated, single crop, mech- 
anized technique, Boundoum 
Project, Senegal River Deltar 

Traditional swamp and mangrove 
rice, Casamance 

Improved swamp rice, manual tech- 
nique, Casalnance 

Improved swamp rice, manual tech- 
nique with partial water control, 
Casamance 

Improved rainfed technique, "gray 
soils," with animal traction, 
Upper Casamance 

400 4.75 Pump 
irrigation 

700 3.80 Pump 
irrigation 

partially 
controlled 
flooding 

limited 
bunding 

500 3.6 controlled 
drainage 

13,500 2.07 none 

yes chemical if re- 
quired 

yes chemical yes 

yes chemical yes 

no  organic no 

yes chemical no 

Yes chemical no 

yes chemical yes 

S O T E  111 '111 techn~qlres * r c k l ~ ~  were I I S C ~  In harvr5ting; howr \ r r .  In t r .~d i t~ (~na l  \wamp and tnanqnnr,  h.111d k n ~ \ r *  were alw employecl 
"Rri~.r* to thc type nee pn~ductlon tcchnlque and not \olrly to the model 11\rd in thr  r5timation ol covt d.~t.i. 
"Do~~hle -c ropp~np  w ~ t h  maize ,and vepetahle*. 
' Exper~mrntr  w ~ t h  .I dry *Fawn ricr cnlp. bllt mostly dou1,lr-cn~ppiny with rnalze and canrllng tomatoes. 
%xperirnrnt\ w ~ t h  co~nl)~ne-harvesting. 
' Mn*t comhine-harre\ting abandoned. 
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lows. The third part presents estimates of private and social returns, 
costs, and profitabilities for each technique. The implications of these 
findings for national objectives and policies are then discussed in a con- 
cluding section. 

Production Techniques 

Senegal is a country of about 200,000 square kilometers situated on the 
most westerly point of Africa. Its climate is varied, ranging from the arid 
Sahelian zone in the north to the subtropical zone in the south. It  is charac- 
terized by two distinct seasons-an 8- to g-month dry period from October 
to June, followed by a 3- to 4-month rainy season. Annual rainfall varies 
from about 350 millimeters in the north to over 1,500 millimeters in the 
south and southeast. However, rainfall exhibits large interannual variation, 
and reliability of precipitation decreases from the south to the north and 
from the coast inland. Three rivers flow through Senegal, though their ir- 
regularity restricts full use of their water resources. With the exception of 
the clay hydromorphic soils found along the river basins, most ofSenegal's 
soils are ferruginous, permeable, and poor in organic matter. Approxi- 
mately 12 to 14 percent ofthe land area is under cultivation, and another 25 
percent is potentially cultivable. 

Table 8.1 contains characteristics of the principal rice production tech- 
niques in Senegal. Table 8.2 indicates the quantity and types of inputs 
employed by these techniques and some major cost components of pro- 
duction. The seven systems summarized in these two tables are described 
in detail in the sections that follow. 

About 80,000 hectares (ha) of the total of go,ooo ha planted to rice in 
Senegal are located in the Casamance, where traditional techniques oc- 
cupy three-fourths of the area. Despite the fact that the Casamance is the 
site of traditional rice production in Senegal, the main focus of govern- 
mental efforts has been to develop irrigated polders along the Senegal 
River. Currently, about io,ooo ha are under irrigated cultivation, includ- 
ing 9,000 ha in the Delta. 

Traditional Swamp and Mangrove Rice, Lower Casamance 

Swamp rice is traditionally grown throughout the Lower Casamance. It 
is extremely labor-intensive, especially in the mangrove swamps concen- 
trated in the Lower Casamance. Earthen dikes are built around the rice 
plots. Soil preparation involves leaching out salts over successive rainy 
seasons and building ridges onto which seedlings are transplanted. Soil 
fertilization is accomplished either by putting rice straw, weeds, and 
other vegetable wastes back into the soil during the ridge building or by 



T A B L E  8 .2 .  Quantities and Costs Per Rice Crol) Per Hectare of Mujor 1nl)lcts 

Annualized 

FertllizeS land develop- Erten \~ (~n  
Farm lahor Sreds mvnt costs sewice costs 

Product~on trchnique ban-dnys)  N P K ( k g )  (f0 CFA Jr) (000 CFA fr) 

Pump-irrigated, double-cropping 
manual technique, Matam village 
polders, Senegal River Valley 

Pump-irrigated, double-cropping 
mechanized technique, Nianga, 
Senegal River Valley 

Pump-irrigated, single crop, mech- 
anized technique, Boundoum 
Project, Senegal River Delta 

Traditional swamp and mangrove 
rice, Casamance 

Improved swamp rice, manual tech- 
nique, Casamance 

Improved swamp rice, manual tech- 
nique with partial water control, 
Casamance 

Improved rainfed technique, "gray 
soils," with animal traction, 
Upper Casamance 

"Recommc~ndcd annual dowr. In kg. 
'Land d~velopmrnt pump and extension costs have been proratrd Iwtween the two crops according to thr rr5pecttve water requirements. 
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applying household wastes. In some areas, cattle are allowed to graze in 
the rice fields after the harvest. Throughout the Casamance, traditional 
swamp rice is planted in seedbed nurseries and is transplanted two weeks 
to a month after the rains have begun. Transplanting reduces the need for 
weeding, and in saline areas field soils can be leached longer while the 
seedlings remain in the nurseries. Harvest occurs from late November 
through January, depending on the rains, planting dates, and cycle dura- 
tion, and is accomplished with either a small hand knife or a sickle. 

Traditional rice employs few intermediate inputs. Farmers use numer- 
ous varieties of O y z a  sativa and a number of local varieties of O y z a  
glabberimu. During seedbed preparation, five to ten varieties, which are 
adapted to different soil and growing conditions, are selected and planted 
(15, p. 6). Varieties that ripen at different times are used to space out the 
harvest. 

When fields are ready for transplanting, a strict order of planting is fol- 
lowed-rainfed fields first, rapidly flooded areas next, and then swamps 
fed by tributaries. Varietal selection and sequential transplanting reduce 
risk in an environment of uncertain water availability. 

Capital inputs into traditional rice production are limited. A few hand 
tools are used, including a hand hoe (or specialized shovel) for land prep- 
aration, a machete for clearing brush and grass, and a small hand knife for 
harvesting. The only capital investments in this system are labor-inten- 
sive bunding, construction of perimeteral dikes in saline areas, and tree 
removal in mangrove swamps. The bunds and dikes require frequent re- 
pairs and maintenance. 

Labor is a major constraint on production, and in some areas the prob- 
lem is compounded by heavy out-migration (14). Although most of this 
migration is seasonal and conflicts only with certain tasks in swamp rice 
cultivation, some of it is becoming permanent. In addition, the relatively 
high profitability of peanuts has led to an increased emphasis on their pro- 
duction, which has diverted some labor from rice. This is less true in the 
Upper and Middle Casamance, where there is a stricter division of labor, 
with women cultivating rice and men growing upland crops, than in the 
Lower Casamance, where both men and women grow rice. 

Yields from traditional swamp rice are rarely measured and vary consid- 
erably with differences in soils, climate, hydrology, and labor inputs. The 
total area under this technique is also difficult to determine; approxi- 
mately 61,700 ha have been estimated to be devoted to traditional swamp 
and upland rice (see Table 8.1). Problems of soil and water salinity are 
common in the Lower Casamance mangrove swamps. When rainfall is in- 
sufficient to leach soils adequately, fields must be abandoned for several 
years. 



Improved Swamp, Manual Technique, Casamance 

An improved manual swamp technique is being introduced throughout 
the Casamance, particularly in the middle and upper regions. The im- 
proved technique is similar to the traditional techniques, but also includes 
use of improved seeds, fertilizers, sprayer-applied pesticides, and sickle 
harvesting. Better farm practices, such as timely seeding, weeding, and 
proper plant spacing, are important aspects of this technique. Although 
yields are double those ofthe traditional swamp techniques, sickle harvest- 
ing cuts harvesting times in half. 

The major constraints are labor and credit. The financial requirements 
of the new inputs constitute an impediment to rapid adoption by the aver- 
age farmer, especially since most of the rice farmers are women, who do 
not have access to government credit. New credit arrangements are cur- 
rently being worked out. 

Improved Swamp, Manual Technique with Partial Water  
Control, Middle Casainunce 

This technique requires some mechanical alteration of the land so that 
rice can be grown in areas that are waterlogged during the rainy season or 
where the slope results in too rapid a rate of runoff. In waterlogged lands, 
natural drainage lines are mechanically deepened and improved, new 
drainage channels and sluices are added to evacuate excess water, and 
contour field bunds are constructed to retain the requisite amount of 
water for cultivation. In the upstream sloped areas near streams, a weir 
and a system of distribution channels are constructed and fields are lev- 
eled to retain and distribute irrigation water evenly. 

Production inputs are similar to those used in the techniques described 
above, although slightly greater use of fertilizers is recommended (see 
Table 8.2). Without proper credit, it is unlikely that farmers will be able to 
undertake the investments necessary for the implementation of the water 
control system. Moreover, these irrigation and drainage works require a 
restructuring of land tenure rules. Initially, at least, these types ofinvest- 
ments have to be undertaken by various LDAs. 

Improved Rainfed Technique, "Gray Soils" with 
Animal Traction, Upper Casamance 

This technique is practiced outside of the swamp areas on transitional 
"gray soils," and oxen are used for land preparation, seeding, weeding, and 
transport of paddy from the field. Harvesting is done with a sickle. Yields 
are favorable on gray soils because plants continue to be nourished by a 
high water table after the rains have stopped. The area is planted with 
varieties that have longer cycles than do those that generally survive in true 



Rice Production in Senegal 269 

upland conditions. Relatively high fertilizer rates have a beneficial effect on 
yields, but also necessitate greater labor times devoted to weeding. 

Major additional inputs are a pair of trained oxen, a plow, a cultivator, a 
seeder, and a cart for transport. Although these inputs considerably raise 
costs to the farmer, they save labor-111 as compared with 229 man-days 
per ha in improved swamp rice cultivation-permitting more land per 
farmer to be brought under cultivation. 

The major limitations on the expansion of this gray soils system are the 
need to clear the fields properly, especially of tree stumps, so that animal- 
drawn equipment may be efficiently used; the requirement for more fre- 
quent and thorough weeding, a task that normally conflicts with labor de- 
mands of other crops; and problems of land tenure. 

Pump-irrigated, Double-cropped Manual Technique: 
Matam Village Polders 

Matam is an example of an irrigated village perimeter that constitutes 
one end of the spectrum of rice production techniques practiced by the 
Societe d'hmenagement et d'Exploitation des Terres du Delta (SAED) 
along the Senegal River. Before the kind of perimeter is set up, the village 
must ensure that there are about 20 haofland available that are not subject 
to flooding, but are close enough to the river for pumping; that land tenure 
problems are settled, and that a village-level committee for perimeter 
management and operation is established. SAED helps choose an appro- 
priate site and lays out the design of the major network. Clearing, stump- 
ing, and canal construction are then done collectively by the farmers, using 
traditional tools. Individual parcels in the polder are allocated by SAED 
lottery to polder members who have been chosen by the village. SAED 
occasionally limits the number who can join to assure that at least 0.20 ha 
are allotted per household. Each individual is responsible for the leveling 
and construction ofbunds within his own plot. The polder pump is installed 
by SAED and operated by the villagers, and a SAED mechanic handles 
major maintenance. 

Land preparation is accomplished in June with a traditional hand hoe or 
shovel and without the benefit of pre-irrigation rains to soften the soil.= A 
collective nursery is prepared in mid-June while the river level is still 
low. Farmers use a short-cycle, high-yielding variety-I Kong Pa+ 
which is purchased from SAED and renewed every three years. Seed- 
lings are transplanted three weeks later when sufficient field water be- 
comes available. 

SAED is a public, semiautonomous land development agency responsible for agricul- 
tural develop~nent throughout the Senegal River Basin. 

2At present the timing of the flood does not permit irrigation of major fields early in June. 
Pre-irrigation will be possible if the river is seasonally regulated by an upstream dam. 



Fertilization rates are high.3 Weeding is done manually or with a hoe 
(daba), though weeds are not generally a problem because the rice is trans- 
planted, and the small size of individual plots allows thorough weeding. 

Paddy is sickle-harvested by all family members from October through 
December and left to dry in the fields for about two days. I t  is then taken 
to a threshing floor on or near the polder and threshed over a barrel by 
women. Transport to on-farm storage sites varies considerably depending 
on the distance between the perimeter and the farmer's village. It may be 
done by renting, borrowing, or using one's own animal-drawn cart or by 
canoe or head-carrying. 

In addition to hand tools, fertilizers, and improved seed, farmers use 
pump and extension services furnished by SAED. Pump repair is done by 
a SAED mechanic, and villagers pay for any spare parts required. Project 
farmers are expected to maintain an amortization fund out ofwhich major 
repairs and pump replacement are paid. 

The major constraint on expansion of this system is the availability of 
suitable land. In addition, if expansion increases the size of individual 
holdings, and there is no change in the technique used, labor could be- 
come a constraint. Finally, the effectiveness of the village committees in 
assuring pump maintenance and replacement has yet to be tested. 

Pump-irrigated, Double-cropped, Mechanized Technique, 
Senegal Riljer Valley: Nianga 

The Nianga project is still at the pilot stage of 860 ha; its final design 
calls for io,ooo ha. Completion will depend on greater availability of 
water through the regulation of the Senegal River. Until an upstream 
storage facility is constructed, the off-take of river water for dry season 
irrigation will remain seriously constrained. Because Nianga does not ex- 
perience saltwater incursion, farmers can practice double-cropping if suf- 
ficient water is available. They grow rice during the rainy season and to- 
matoes and maize during the dry season. Total investment costs are about 
1,250,000 CFA francs per ha. 

Individual parcels average about one ha. Mutual guarantee groups of 15 
to 20 farmers are put in charge ofwater distribution and maintenance of 
the feeder canals. The pumping station and primary irrigation network 
are maintained by SAED, which also decides on the crops to be culti- 
vated, the varieties to be grown, and the agricultural calendar. 

Land preparation, seeding, and threshing are done mechanically. Land 
preparation requires deep-plowing every three to four years, and offset 
and cross-harrowing in intervening years. Seeding is done with a tractor- 

30ne  reason for the high fertilization rates is that each fanner holding 0.2 to 0.25 ha is 
sold one 50 kg sack of urea and one of compound fertilizer to facilitate input distribution. 
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drawn seeder. A basal dressing of potassium chloride is applied at seed- 
ing, and during the crop cycle complex fertilizers and urea are manually 
applied. Weeding is done by hand in conjunction with chemical herbi- 
cides. Harvesting is manual using a sickle, and mobile Borga units of 800 
kg/hour capacity are used for mechanical threshing. 

Part of the cost of water delivery is covered by a water charge of 25,000 
CFA francs per ha of rice crop. For all service charges and input costs, 
farmers pay the equivalent of about 1.5 to 2.0 tons of paddy per ha. 

SAED has had difficulty in expanding at the planned rate for logistical 
and administrative reasom4 One of the key constraints on hrther  expan- 
sion will be felt downsteam. Increased pumping during the dry season 
draws saltwater upstream in the Delta, influencing the dry season crop in 
downstream projects and making it more difficult for the Delta perime- 
ters to have suitable irrigation water available during the rainy season. 

Pump-irrigated, Single-crop, Mechanized Technique, 
Senegal Ritjer Delta: Boundoum 

In the large Delta perimeter at Boundoum, polders are at different 
stages of water control. Primary polders are surrounded by an earthen pe- 
rimeter dike with floodgates and depend on the river rising high and long 
enough for irrigation. There is no supplementary pumping and the fields 
are not leveled. Secondary polders are serviced by a pumping station and 
improved canal networks within the polder. In the absence of leveling, 
however, water depth varies greatly throughout the fields, and dwarf, 
high-yielding varieties cannot be used. With leveling in tertiary polders, 
th is  problem i s  o v e r ~ o m e . ~  The cost of adding a pumping station, a more 
extensive canal network, and field leveling, however, is considerable. Pri- 
mary and secondary improvements cost approximately 450,000 to 500,000 
CFA francslha, and tertiary development adds another 500,000 CFA 
f r a n ~ s . ~  Yields vary between 500 and 1,200 kg/ha in primary systems, de- 
pending on water availability, and between 2,000 and 3,000 kg in tertiary 
systems (21, pp. 2-3, 8-9, 16-40). 

In bad years, no polder is secure because of saltwater incursion up- 
stream. About 75 percent of the Senegal River's total annual flow of 25 bil- 
lion cubic meters (m3) occurs during the three months of the rainy season. 

SAED developed the basin at an average rate of 2,178 hdyear between 1973 and 1977, 
although cultivated areas do not always correspond to the number of ha developed (18, 
p. 461 

%t present, only one-half of SAED-managed areas are under full water control. Because 
of the extended drought of 1968-73, however, all existing polders are being transformed to 
full water control, and all new projects are begun as tertiary developments (21, p. 1). 

BThese are minimum estimates. Current tertiary construction costs have in some 
instances risen to 1.25 to 1.50 million CFA francslha (23, p. 28; 6; 19, p. 9; 16, pp. 39-43, 
66-67). 



Thereafter, the flow tapers off and reaches l o  cubic meters per second 
(m3/s) or less in AprilIMay. This results in the drawing ofsaline ocean water 
220 km upstream. Such incursions of saltwater render dry season cropping 
in the Delta impossible. A minimum flow of about loo m3/s is required to 
repulse the saline incursion in the high flow period. Owing to large interan- 
nual variations, the date at which sufficient river flow is attained to push 
back the ocean water and to permit pumping in the Delta varies signifi- 
cantly.' In years of heavy floods, important delays occur in the planting of 
the rice crop in the Delta polders.' In consecutive drought periods, saliniza- 
tion and acidification of soils become additional  problem^.^ 

The average holding per farmer is about 2.5 ha in the Delta, considera- 
bly larger than that of Nianga. Project control and farmer organization are 
the same as those in Nianga. Crop decisions are made by SAED, which 
also provides inputs, machinery, pumping, and extension services. 

Seeding is done mechanically with line seeders. Fairly high seeding 
rates are required because of the low germination rates in the saline soils 
of the Delta. Land preparation and threshing are done with motorized 
equipment. As in Nianga, deepplowing is undertaken every three years, 
with offset and cross-harrowing done in intervening years. At harvest- 
time, farmers pay about 1.7 tons paddy per ha for all seasonal inputs and 
 service^.^ 

The major problems confronting this sytem are water insecurity, the 
presence of salt, and the high cost of polder development. Farmers face 
the additional financial risk of being liable for machinery service charges 
and cash inputs without adequate production security. 

SODAG R I ,  Upper Casamunce 

The Societe de  Developpement Agricole et Industriel du Senegal (SO- 
DAGRI) project being proposed for the Upper Casamance is similar in 
structure to Nianga. Plans have been made for two rice and other crops per 
year using large-scale, mechanized production with controlled irrigation 

7Retreat of the saline incursion can vary from July 24 to August 8 for flood probabilities of 50 
to 95 percent flow frequency. Furthermore, large-scale developments upstream may result in 
drawing the saline waters further upstream in the dry season, further delaying the date at 
which the saline incursion is repulsed in the rainy season (28, p. 28). For a discussion of the 
effects ofplantingdelays on yields in the Delta, see 28, p. 42. Beye ( 1 )  also discusses the effects 
of salinity on yield in Boundoum. 

Earlier the Delta was thought to be an ideal area for rice cultivation owing to the lack of 
relief, the "complementarity of rainfall and flooding," the hea\y clay soils, the lack of popu- 
lation and associated tenure problems, and market access (see 28, p. 24). The same report 
also pointed out potentially serious soil toxicity and acidity problems of certain Delta soils 
(28, p. 46 and 46 bis). Sene e t  al. obsene  that 25,300 of the 34,200 ha of the Delta are saline 
(20, P. 437). 

91n 1975 farmers paid for seed, fertilizer, weed killer, machinery services, thresher ser- 
vices, and a flat per hectare water charge of 25,000 CFA francs, totaling about 70,000 francs1 
ha of rice crop. 
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provided by a retention dam. Estimated costs are close to those of Ni- 
anga, but because of the long distance from supply centers to the project 
site, higher costs can be anticipated. At the time of writing, the SODA- 
GRI project had not solved some basic technical problems, and hence no 
cost information was available. 

C o l l e c t i o n ,  M i l l i n g ,  and Distribution 

Almost all traditionally grown paddy is either dried in the field and 
threshed, or carried from the field, stored on the stalk, and threshed as 
needed (see Table 8.3). Traditional threshing is done with a stick over an 
oil drum, or in a wooden mortar with a pestle. The latter method is also 
used to hull nearly all traditional rice. One kilogram of paddy can be 
hulled in about 15 minutes, and the outturn is approximately 70 percent 
rice with about one-half brokens. 

In a few areas paddy is hulled with small, private, diesel-powered mach- 
ines, but this is usually only done during the rainy season when agricultural 
labor demands limit the time available for hand pounding. There are 30 or 
40 ofthese small hullers in Senegal. They are officially discouraged because 
the national marketing agency, Office National de  la Cooperation et 
d'Assistance au Developpement (ONCAD), has a statutory monopoly on 
rice marketing and milling.1° The average rated capacity of these mills is 
about 0.2 tonslhours of rice," or close to 500 tons of rice per year,12 but 
actual capacity utilization is probably much less. Outturn from these units, 
which are primarily 20 horsepower, steel cylinder machines, appears to 
range between 50 and 70 percent, with 25 to 40 percent brokens. Milling 
charges on these small mills recently increased from 3 CFA francslkg ofrice 
to about l o  CFA francs owing to the increased cost of fuel and lubricants. 
This brings the cost ofthe technique fairly close to that of hand pounding. If 
women did not have to go so far to get to a milling unit, these small hullers 
would be used more widely as an alternative to hand pounding. 

Threshed paddy for official sale to LDAs is brought by the farmers to 
collection centers, where it is weighed and purchased. At the time of 
weighing, the paddy equivalent of the cost of purchased inputs is de- 
ducted from the farmer's crop. In the Fleuve this often amounts to 40 per- 
cent of the harvest. The balance of the paddy is then paid for directly if 
purchased by the Societe pour le Developpement des Fibres Textiles 
(SODEFITEX) or settled several months afterward if purchased by 

'OThere are an estimated 13 huller units in the Fleuve, 15 in the Casarnance, and another 
five or ten in the Sine Salourn region of the country. 

"These observations are based on the work by Spencer et al. (29). 
12Theoretical capacity was calculated assuming eight hours of operation per day for 250 

working days per year. 
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T A B L E  8.3. Key Characteristics of Rice- Milling Techniques 

Projvrtrd lilll Unit cost ot' 
capacity Ricr milled milled ricr 

* Milling (mi J I U ~ ~ L J I  Percent Llilltng in 19ifi (000 CFA 
terhniqrlr y ~ u r ) I '  I)rukmsO nttro (fnti  f rhn l )  I+y-prt~duct\ 

Hand 
pounding - 40%-60% 0.65-0.70 54,000 13 yes 

Small 
n ~ i l l s  20,000 25%-40% 0.66 650-2,000 3 yes 

Large 
mills 50,000 40%-50%d 0.65 4,840 28 yes 

85%-90%' 

"Projected hill capacity l i ~ r  small tnills assunlcs 40 such unitr n ~ l ~ l t i p l ~ e d  by 2Fj0 day.; at 8 hours a day u ~ t h  ;I 
thrrnlghpot of 0 2 rnt gaddylhr. For largc mills, hill ciapacity is estimated on the rated prr hour  capacit! r,t'thv 
threr rnllls operating in Senegal ~n 1975-i6. 2mWhr pitis 2 rnt/hrplur 6 rntlhr equals 10 mWhr times full opcmtlr,n 
at 5.000 Irr* t.qltals 60.000 rnt 

"All ricc is raw; nu pi~rtmiling i \  done ~n Senegal. Percrnt brokens Irom large rn~lls are in trrms of percent of 
w h ~ t e  product outpr~t. 

'I+?-products from hand poundtng are u\ed a* dnrnrstic an~tnal l i rd ,  w m e  ol the by-prwi~~cts  from lnillr ere 
sold a* I~ran, in the case of large mtll\ tlirnogh ONCAD. 

dSi.fil. 
eFlt.uve. 

SAED or Projet Rural de Sedhiou (PRS). After purchase, paddy is evacu- 
ated by ONCAD or the LDA to the nearest mill, often with some delay.13 
Some paddy is retained and treated by the LDAs for seed. 

Large milling units of between 2 and 7 tonslhour rated capacity are 
used for officially purchased paddy. There are four such large mills cur- 
rently operating in Senegal. One mill at Ross Bethio (6 tonslhour) was 
constructed in 1971, and another at Richard Toll (7 tonslhour) has only 
recently been repaired; both are run by SAED. Their combined theoreti- 
cal capacity is 13 tonslhour, or about 65,000 tons a year. At present, how- 
ever, only 6,000 to io,ooo tons of paddy are processed annually by these 
two mills. The outturn is around 66 percent, with 80 percent brokens. 
There is also a private mill in Saint-Louis with good equipment, but it is 
not allowed to operate because of the ONCADISAED monopoly. The 
other two mills are in the south. One at Sefa, near Sedhiou, is run by a 
private company for ONCAD, and the other is at Kedougou in Eastern 
Senegal. Each has a rated capacity of 2 tonslhour, or about 20,000 tons 
per year combined. The milling outturn for these two mills is between 64 
and 65 percent, with about 45 percent brokens. 

The cost of milling in these large units is about 16 to 17 CFA francslkg 
of paddy milled, largely because of low capacity utilization. At the three 
mills that are currently operating, only about 20 percent of capacity is 

I3These delays in the Fleuve result in important humidity losses because of the large 
diurnal temperature variation. Paddy frequently anives at the Ross Bethio mill with no 
more than 7-8 percent relative humidity and large cleavages. In the absence of parboiling, 
this results in the high percentage (about 80-90 percent) of broken rice obtained from the 
SAED mills (35, p p  54-70). 
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used. Of the 26 CFA francslkg cost of milling rice, ONCAD pays 8.5 CFA 
francslkg, and 17.5 CFA francs are absorbed by a subsidy. 

Rice from the mills along the Senegal River is evacuated to ONCAD 
offices at Saint-Louis and is sold, along with imported rice, to quota-hold- 
ing merchants in the region. Rice from the Kedougou mill is handled 
there in the same manner, whereas rice from Sedhiou is shipped to Zi- 
guinchor for official sales throughout the Casamance. Only small quanti- 
ties of domestically produced rice are sold in Dakar, the major import 
substitution market. 

Government Policies Affecting Rice Production 

A two-tiered system of government incentives exists in Senegal. At the 
general level, the central government affects all agricultural production 
through trade policy instruments, price setting, provision of infrastruc- 
ture, and institution building. At the sectoral level, the public land devel- 
opment agencies have a direct impact on rice production in particular 
geographic areas through their extension of a subsidized technology pack- 
age, credit, and marketing services.14 

Generally, goods destined for the agricultural sector, such as fertilizers, 
pesticides, equipment, and machinery, are exempt from import duties. 
Although an additional duty of 5 percent is levied on most imported 
items, reductions or exemptions are commonly granted. An excise tax of 
2.1 percent is also paid on agricultural machinery and irrigation pumps. 
Complex fertilizers, which are produced locally, are subject to a 13.5 
percent sales tax. Some inputs-insecticides, for i n s t ancea r e  subject to 
all of these duties and taxes. Since most major investments in the rice 
sector are externally financed, they are exempt from taxes. However, 
several indirect taxes-fuel taxes, vehicle registration fees, annual road 
taxes, social security and other personnel taxes-are levied on projects in 
the rice sector. 

Guaranteed producer prices for paddy were introduced in 1963-64. 
Prices are established by an interministerial advisory committee to the 
Prime Minister, the Comite des Grands Produits Agricoles (CGOT), and 
are announced each November, several months after planting (3, vol. 2 ,  

pp. 81-85 and 95-96). The paddy price is uniform across regions and 
varies only according to the red rice content, for which there is a dis- 

14SAED, the LDA responsible for the development of the Senegal River Valley, was 
founded in 1965 and has incorporated all previous development agencies of the region. SO- 
DEFITEX, primarily a cotton agency with operations in the eastern part of the country, has 
also diversified into upland rice cultivation. A regional LDA did not exist in the Casamance 
until 1977-78, when the Societe pour la Mise en Valeur de la Casamance (SOMIVAC) was 
founded to supervise the region's projects. 



count. In November 1974, paddy producer prices were set on a par with 
peanuts at 41.5 CFA francslkg, slightly below the price of cotton. 

Paddy producer prices are set above the prices for paddy equivalent of 
comparable quality imported rice, and the consumer retail price is also 
generally set higher than the price of imports. In addition to this protec- 
tion for local producers, subsidies are paid to the LDAs on local rice de- 
livered at the millgate and to the marketing agency to cover the difference 
between its cost and the regulated retail price.15 

ONCAD holds a monopoly on paddy purchases, thus legally eliminat- 
ing private traders. ONCAD, or the LDAs on its account, purchase paddy 
at harvest. Payments are usually deferred until after the farmers' input 
and service debts have been deducted. Official purchases of paddy have 
not exceeded 8 to l o  percent of the estimated annual paddy production 
because of insufficient price incentives and the lateness and unwillingness 
of the marketing agency to enter the market.'= Oficial producer prices 
thus apply only to those limited purchases. 

The Senegalese government has emphasized policies that seek to in- 
crease the aggregate supply of rice through technical improvements. The 
most effective of these has been the formation of LDAs. These agencies 
develop the land, supply water, and exercise a substantial degree of con- 
trol over the choice of crops. Furthermore, LDAs have direct access to 
technical expertise and to foreign funding at favorable terms for their 
capital investments. The Senegalese government is frequently required 
to provide funds only for certain recurrent expenditures, typically about 
20 percent of total project costs. 

The cost of developing a full water control, tertiary SAED polder in the 
Fleuve is about 60,000 CFA francs per ha per year when annualized over 
a 25-year life at 2.5 percent real interest rate.17 The annual cost ofprovid- 
ing partial water control in the Casamance swamps is 12,000 CFA francs1 
ha. These land development costs are fully absorbed by the LDA pro- 
jects. In theory, maintenance as well as operating costs of the irrigation 
network are charged to project farmers through a flat per crop-hectare 
water charge. This charge, however, usually covers only the operating 
cost of providing water and falls short of assuring proper network mainte- 
nance. Along with infrastructure, LDAs provide free management and 
extension services to project farmers. 

'=The price of locally produced rice from the SAED mill has recently been above the 
official retail price, which has been above the c.i.f.  import price (4). 

leONCAD's marketing difficulties, its cash flow problems, and the restrictive price struc- 
ture are discussed in 3, pp. 96-116. 

'?The Matam village polders, although technically tertiary developments, are less expen- 
sive, since their development and operation are manual. Total costs are estimated at 300,000 
to 350,000 CFA francslha. 
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As Table 8.4 indicates, inputs to rice farmers are subsidized. The 
formation of LDAs has facilitated the dissemination of technology 
packages using improved inputs, and, to encourage farmer acceptance, 
subsidies are placed on most key inputs, including improved seeds, 
fertilizer, some herbicides and pesticides, machinery services, exten- 
sion, and management. In addition, a general program of agricultural 
subsidies, the Program Agricole, was begun in 1964 with major foreign 
financing. l8 

At present, the subsidy bill for both LDAs and the Program Agricole is 
largely met from national sources through current receipts of special ac- 
counts. The most important of these is the Caisse de  Perequation e t  de  
Stabilisation des Prix (CPSP), a stabilization fund that centralizes the net 
earnings from peanut and cotton sales and tax receipts on imported rice.lS 
While the CPSP surplus has primarily been used to finance general bud- 
getary deficits or part of the investment budget, a share ofthe earnings is 
earmarked for producer-and sometimes consumer-subsidies. With 
short-term supplier's credit extended by the Banque Nationale du Devel- 
oppement Senegalais (BNDS), ONCAD purchases agricultural equip- 
ment and inputs at cost and delivers them to LDAs and cooperatives at 
subsidized prices. The price difference is then paid to ONCAD by the 
Stabilization Fund.20 As with product prices, official input prices are uni- 
form throughout the country. 

The main recurrent input subsidy is on locally manufactured compound 
fertilizer (NPK) and imported urea. At its peak in 1974, the farm subsidy on 
compound fertilizer was 75 percent of its ex-factory price. In 1976 it was 
reduced to about 60 percent when ONCAD purchased NPK at 66.7 CFA 
francs per kg ex-factory but delivered it at 20 CFA francs. Imported urea, 
valued at 83.0 CFA francs c. i.f., was supplied in 1976 to farmers as seasonal 
credit-in-kind for 25 CFA francs.*l The large government subsidy and ni- 
trogen responsiveness of improved rice varieties have led to an impressive 
growth in the demand for fertilizers (12, p. 29). From about 1,600 tons in 
1961-62, fertilizer consumption for rice climbed to 13,000 tons in 1967-68 
and, after a sharp decline during the drought, reached about 20,000 tons in 

1974-75. 
Subsidies are also paid on selected high-yielding seeds. Research costs 

of developing suitable strains are not passed on to farmers, who only pay 

l8 For a description, see 5,  pp. 185-274, and 4 .  
lgFor a description of the Special Accounts prior to the establishment of the CI'SP, see 

International Monetary Fund ( 1 3 ,  p p  59-95) ,  
20See 3. vol. 2, pp. 33-36. Craven and Tuluy (4)  describe the dificulties encountered by 

ONCAD and the BNDS in paying for agricultural subsidies during the 1973-76 period. 
21The farmer price of fertilizers was further increased in 1977 to25CFA francdkgforcom- 

pound and 35 CFA francskg for urea, reducing the subsidy to about 45 percent. 



T A B L E  8 . 4 .  Farm Srrhsidies and Charges 
(CF.9 franc.;/mt milled rice) 

-~~ -- --- ~ - ~p 

Subsidies 
.- -- 

In t rmtd ia te  input5 
Xlrchan~cal Med~nm- 

Production Prxtic~des and land Land term Fixed 
tcchniqur Sreds Fcltilizer w r r d  k ~ l l r r  preparation development Water Extenslon crrdit Other Total charges 

Matam village 
polders 62 7,603 188 0 0 0" 3,091 36b 5,430' 16,411 0 

Nianga, Senegal 
River Valley 617 6,989 0 -82gd 19,547' 0 2,342 0 8,720f 37, 386 9,968O 

Boundoum project, 
Senegal Delta 921 8,494 1,430 -1,261d 58,798' 0 2,920 124' 13,204f 84,630 15,152" 

Traditional swamp 
and mangrove 
rice, Casamance 0 0 0 0 0 0 0 0 0 0 0 

Improved swamp rice, 
Casamance -92 11,265 278 0 120h 0 3,798 22 0 15,391 0 

lmproved partial wa- 
ter control, swamp 
rice, Casamance -58 9,477 174 0 5,558' 0 4,749 48 4,288" 24,236 0 

Improved rainfed 
animal traction, 
Upper Casamance -201 10,358 303 0 0 0 4,129 634' 0 15,223 0 

NOTE:  Per hectarr \ r ~ h s ~ d i e s  were d l v ~ d e d  I,y the net l i r lds  and then dividrd hy the ~ n ~ l l l n g  ratin to obtain net suhsidlrs per rnt of milled rice. For the Flei~ve t t , rhn~q t~es ,  the 
m ~ l l ~ n e :  ratio ol'the SAED mill (0.6fi) wit* ~ l s r d .  In the Casan~;~nc.r the milling ratio ~ l sed  was that of Sefa (0.65). Negative vntnrs  d m d e  taxes on thr  farm. 

"Thr  coct of pump replarrment was cll.trqrd to the lanner cvvn thorlgh thr sy*trrn ol'larm . ~ ~ n o r f i r a t i ~ ~ n  of the pump has not yet heen put ink1 eftrct. The  oriqini~l pump \r~Iisidy was 
1,745 FCF,Vmt of milled rice. 

'On the p ~ ~ r c h ; ~ r r  of an ox calt. 'Opr.iati<m itnd n~aintenance of polder ~ e h i c l e s ,  mechanic\, drivers, and othqr technical personnrl. 
"Dr<,p-plo~~ghing and cross-harrowing. ' P ~ l t n p l n ~  station . ~ n d  power generator costs were included in land development and not in wster delivery costs. 
'Operation. maintenanre. irrigation network and vqtilprnent deprecii~tion, personnel other than cxtcnsinn servicrr, adjusted klr farm taxes on certain rnarh~nery sen,lces. 
"25,000 FCFA water charge per hectarr r,f paddy. "Hock phosphate was inclr~drcl .I* n land devrlopment roct. 'Costs of drainage and retrntion canals. 
'S ,~ I~ \ id ie s  on the purchase ofanimal traction eqt~ipment .  
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the marginal cost of seed multiplication. Moreover, cost estimates from 
the Nianga seed farm suggest that there is an added direct subsidy of 
about 15 to 20 percent on the 70 CFA francs per kilo the farmer pays for 
selected seeds. 

Other subsidized services available on seasonal credit are the ma- 
chinery services and water provided by large projects. Machinery 
services are made widely available to project farmers in the Delta and 
Lower Valley of the Senegal River, where heavy clay soils are not suited 
for manual land preparation and the growing season is constrained by a 
short flood cycle.22 Most services charges are set approximately to meet 
costs. Certain tasks, such as deep-plowing, are subsidized about lo 
percent, whereas others, for example drill seeding, are priced so that 
the farmer is actually taxed. As mentioned previously, the flat water 
charge--25,000 CFA francs per ha of rice in 1976-covers only the 
operating cost and not the maintenance and depreciation expenditures 
of the irrigation network. 

Threshers, seeders, carts, and other equipment are made available to 
producer cooperatives with a state subsidy and on credit. The subsidy 
mechanism is similar to that for seasonal inputs. Agricultural equipment is 
purchased by ONCAD from the local manufacturer, the Societe Indus- 
trielle Senegalaise de Construction Mecaniques et Materiels Agricoles 
(SISCOMA), at cost and is sold to the producers at subsidized prices. Re- 
payment takes place in three to five annual installments at an estimated 
implicit interest rate of 8 percent.23 ONCAD's losses are reimbursed by 
the Stabilization Fund. The agricultural equipment program has had only a 
small impact on rice producers, whose purchases have been limited to 
carts, draft animals, and, less frequently, plows and seeders. 

The government's rural credit program is essentially restricted to these 
schemes for purchasing seasonal inputs and agricultural equipment. Offi- 
cial credit is therefore rationed by channeling it exclusively through 
LDAs and producer  cooperative^.^^ Cooperative members are collec- 
tively responsible for the repayment of the credit. Although this practice 
has virtually eliminated defaults, it has also skewed the provision ofcredit 
toward farmers with sound creditworthiness. 

22The brevity of the flood peak does not permit pre-irrigation of the soils, which would 
allow for manual or animal traction land preparation. Thus there is a premium on time-sav- 
ing techniques of early land preparation and shorter-cycle varieties. 

23Since guarantee payments, made by the cooperatives to ONCAD, on which no interest 
is earned, constitute equity in the BNDS, the actual interest rate is probably higher. In 1976 
these funds were about 46percent of total disbursed credit, so that the true nominal rate was 
closer to 17 percent. See de Jonge et  al. (14). 

240nly 3 percent of agricultural credit has been allocated directly to individual farmers, 
mainly for vegetable and poultry production. No official credit has been given to rice pro- 
ducers not participating in government projects. 



Shadow Prices 

The factor markets in Senegal function well, causing market prices to 
reflect the scarcity values of factors.25 The agricultural daily wage in the 
Fleuve (250 CFA francs) is less than that in the Casamance (300 CFA 
francs). Because this differential persists in the face of vigorous migration, 
the gap probably reflects actual relocation costs. Minimum wage legisla- 
tion, especially for skilled labor, has had little impact, even in the urban 
industrial sector. There is no reason to suspect that the labor market has 
major imperfections, and the market wage is an adequate measure of the 
opportunity cost of labor. 

The effective wage rate for traditional production techniques in the 
Casamance might, however, be less than 300 CFA francs. Ties between 
the traditional and commercial sectors in this area of underdeveloped in- 
frastructure are weak, and the supply of family labor to the market could 
be quite inelastic. Hence, valuation of predominantly female traditional 
on-farm labor at the marginal wage rate of the commercial agricultural 
sector overstates the reservation price of family labor in traditional tech- 
niques. Instead, it is assumed that female labor should be valued at 250 
CFA francs per day. 

In view of the wide availability of land and the extensive nature of Sene- 
galese rice cultivation, the shadow price for land is assumed to be zero. 
The Fleuve experiences occasional shortages of water rather than land, 
and hence the social opportunity cost of water might be positive there.26 
This constraint will not be binding for some time, except in years of 
drought, however, and by then there is likely to be some seasonal regula- 
tion of the river (25, p. lo). In the Middle Casamance, long fallow cycles 
and low labor intensity of cultivation suggest that land pressures will not 
develop soon (2, p. 23). 

Capital markets in Senegal are segmented. For priority sectors and pro- 
jects, capital is made available on preferential terms. LDAs borrow from 
the national development bank (BNDS) at 7.5 and 8.0 percent, or 2.5 to 
3.0 percent real rates of interest, and capital from foreign donors may be 
made available at lower rates.27 A small number of project farmers have 
access to concessionary government credit channeled through producer 
 cooperative^.^^ Otherwise, rural interest rates are well above the govern- 
ment rates and typically vary according to the borrower's asset position. 

25 For a more thorough discussion, see Appendix B. 
2sFor a brief discussion of the shadow price of water, see Appendix B. 
27The difference between the nominal and real interest rates indicates the creditors' ex- 

pectations concerning rates of inflation (33). 
zedthough nominal rates are generally around 8.0 percent, for reasons discussed in note 

23, the rate at which cooperative farmers actually receive credit may be closer to 17 percent. 
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Because of higher transaction costs and default risks, these funds are gen- 
erally available at between zo and 35 percent nominal interest rates per 
annum. Capital market segmentation is perpetuated through strict ration- 
ing, absorptive capacity limitations, and project specificity of funding. 

Private and Social Profitability 

Combinations of the different production, collection, milling, and dis- 
tribution systems are described in Table 8.5 as activities. The seven inain 
production techniques are variously combined with informal and official 
collection methods, hand pounding, custom hulling or public milling, and 
distribution of rice through private and official channels. The most widely 
practiced combinations and those presenting greatest potential for expan- 
sion have been selected for analysis. 

Private and social profitability estimates for the production of Matam 
village polders and the Nianga project in the Middle Valley were calcu- 
lated for hand-pounded, on-farm consumption and for delivery to the 
Saint-Louis and Dakar markets, where rice is distributed by public 
agencies. Production from the Delta perimeter goes entirely through offi- 
cial channels mainly to the Saint-Louis and Dakar markets. Estimates for 
traditional swamp production of the Casamance were calculated only for 
home consumption, since rice is produced primarily for domestic house- 
hold needs. The improved swamp and gray soils, animal traction produc- 
tion techniques were each evaluated for household consumption and for 
sales in Ziguinchor and Dakar through national agencies. In addition, cost 
estimates were made for rice collected from improved, manually culti- 

vated swamps and custom-milled for sale on the illicit parallel market in 
Ziguinchor. 

Private Profitability 
Various indicators of private and social profitability are shown in Table 

8.6. The most widely practiced technique in the country, traditional 
swamp rice in the Casamance, exhibits slightly positive private profitabil- 
ity when female unskilled labor is valued at 250 CFA francs per day and 
paddy is valued at an on-farm import substitution price of 58 CFA francs1 
kg. The switch to more remunerative crops and out-migration from tradi- 
tional rice cultivation areas attest to this low level of private profitability 

(14). 
The introduction of improved seeds, chemical fertilizers, and better ag- 

ricultural practices into swamp rice cultivation areas has led to signifi- 
cantly higher yields compared with traditional methods. Although labor 
requirements and intermediate cash expenses have also risen, average 
yields have doubled to 2,250 kg/ha. Nevertheless, despite the fact that 



T A B L E  8 . 5  Coinlined Prodtiction and Post- Hurcest Actirities 

Di*tril,utiorl crnter 
Activity 

designator Pnlduction tcchnigue 

Matam village polders Hand pounding 
Large public mill 
Large public mill 

None 
Public agency 
Public agency 

Home consunlption 
Official channels, Saint-Louis 
Official channels, Dakar 

Hand pounding 
Large public mill 
Large public mill 

Home consumption 
Official channels, Saint-Louis 
Official channels, Dakar 

Nianga project None 
Public agency 
Public agency 

Delta/Boundoum project Public agency 
Public agency 

Large public mill 
Large public mill 

Official channels, Saint-Louis 
Official channels, Dakar 

Traditional swamps 

Improved swamp rice 

None Hand pounding Home consumption 

Hand pounding 
Small hullers 
Large public mill 
Large public mill 

None 
Informal channel 
Public agency 
Public agency 

Home consumption 
Informal channels, Ziguinchor 
Official channels, Ziguinchor 
Official channels, Dakar 

Water control swamps None 
Public agency 
Public agency 

Hand pounding 
Large public mill 
Large public mill 

Home consumption 
Official channels, Ziguinchor 
Official channels, Dakar 

Rainfed animal traction None 
Public agency 
Public agency 

Hand pounding 
Large public mill 
Large public mill 

Home consumption 
Official channels, Ziguinchor 
Official channels, Dakar 



T A B L E  8.6.  indicator,^ of Prirutc und Socicll Projituhility 
(CFA fri~nrslmt ol~nliilc~d rice) 

.. . . -- - . . 

( 1 )  ( 2 )  ( 3 )  

Net private Nrt social Hvro,lrcr 
Act~vity prtrhtabilty" pn,Rtdl)ility tort ratio 

drsignator" (NPP) (NSP) (HCR) 
. ~ ~.~ .-.-p---.p---p.-p-p...----- 

1.1 21.25' 24.29 0.658 
1.2 22.47 -13.35 1.304 
1.3 22.47 - 17.49 1.430 

2.1 16.55' 6.36 0.881 
2.2 17.83 -28.71 2.037 
2.3 17.83 -32.85 2.340 

3.1 4.16 -62.02 18.939 
3.2 4.16 -66.15 231.439 

4.1 -0.42 -4.93 1.050 

5.1 16.46' 13.40 0.824 
5.2 18.02 13.42 0.804 
5.3 18.02 -3.59 1.055 
5.4 18.02 - 12.84 1.224 

6.1 33.02' 16.67 0.772 
6.2 34.57 2.03 0.969 
6.3 34.57 -7.21 1.127 

7.1 32.65' 26.55 0.641 
7.2 34.21 11.92 0.818 
7.3 34.21 2.67 0.954 

NSP - NPP 
-- 

3.04 
-35.82 
-39.96 

- 10.19 
-46.54 
-50.68 

-66.18 
- 70.31 

-4.51 

-3.06 
-4.60 

-21.61 
-30.86 

- 16.35 
-32.54 
-41.78 

-6.10 
-22.29 
-31.54 

C.i.f.- 
market price 

13.93 
-33.60 
-38.01 

12.83 
-32.05 
-36.47 

-31.34 
- 35.74 

-4.54 

10.38 
3.20 

- 14.00 
-23.67 

4.55 
- 17.49 
- 23.70 

9.03 
- 16.44 
-22.66 

Total taxeh ( i  ) or 
s t i f , s~d ies ( )  

- 10.89 
-2.22 
- 1.95 

-23.02 
- 14.49 
- 14.21 

-34.84 
-34.57 

- - - - - - - - - - - - 

"For a more detailed description of activ~ty d r ~ i ~ m a t o r s ,  see Table 8.5. 
"Vherc p;nt-l:a-.r,r.t :~r?ivitic-s RTC in fact contrr,llr.rl IIV pllhlir aqencin and all post-harvest costa are assnmrd to I)e met through state subzidier or transfers, PP shows only residual 

on-farm profitability. 
'In contraht to (b ) ,  in the rase where the Llrmrr pnwesse* and 1narket54,r consulnes on-fam-111, pn~drrctii~n, the PP  rnvahurc reflect.; the profitability of the entirt. activity From 

production t h n , ~ ~ y h  marke t~np  



the costs of extension services are not included in the calculation of net 
private profitability (NPP), partially improved swamp cultivation remains 
only marginally profitable as a cash crop. Relative to other cash crops, 
such as peanuts and cotton, paddy prices do not offer large incentives. 
Profitability calculations per  man-day in the Middle Casamance, where 
these improved swamp techniques are being introduced, indicate that 
peanuts are more remunerative than rice (3, vol. 1, pp. 129-31). Given 
the present price structure, therefore, paddy is often not the first choice 
for a cash crop in areas where switching between crops is possible (3, vol. 
1, p. 115). 

The construction of bunds, retention structures, and drainage canals on 
improved swamps results in greater water control and permits h l l e r  ex- 
ploitation of the fertilizer-responsive rice technology. Fertilizer applica- 
tion is further increased in partially improved swamps, farm labor inputs 
rise by 15 to 20 percent, and yields are increased 60 percent above those 
attained in the unimproved swamps. Costs of the dense extension network 
and the water control investments are hl ly  subsidized and therefore are 
not charged to project farmers. As a result ofthese subsidies and the high 
yields, NPP is favorable in improved swamps with partial water control. 

The key to the high NPP rates of the rainfed, gray soils technique is the 
reduction in the labor requirements realized by the introduction of ani- 
mal traction. Draft animals and small farm equipment, like most interme- 
diate inputs, receive important subsidies. Consequently, the farmer's 
cash expenses remain at the level of improved swamp techniques with 
water control. The activity is highly profitable because the drop in yields 
is more than compensated by a reduction in labor input. 

As a result of impressive yields-4.5 to 5 tonslha achieved through the 
use of transplanting, the application of chemical fertilizers, careful and in- 
tensive labor, and pump irrigation-private profitability in Matam village 
polders is high. Inputs consist mainly of unskilled family labor and subsi- 
dized seasonal inputs for which the farmer is required to make an outlay of 
about 15,000 CFA francs, either in cash or in credit repayable at harvest. 
Although the capital costs of polder development, about 25,000 CFA 
francs, and pump replacement are charged to the farmers, the high exten- 
sion costs are Even with the inclusion of these costs, however, the 
technique remains privately profitable. This high NPP has clearly contri- 
buted to the rapid acceptance of this labor-intensive technique and to the 
strong demand for new polders in an area where rice cultivation was un- 
known before 1973-74. 

29The extension density appears to be higher in Matam than elsewhere in the country 
because of the dispersed nature of the village polders and the small average size of holdings 
per cooperative member, and hence the large number of farmers for whom each extension 
agent is responsible. 
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Downstream at Nianga, labor times are reduced with higher degrees of 
mechanization. Yields are 3,800 kg/ha, 80 percent of those at Matam. Al- 
though farmer charges for mechanical services, water use, and intermedi- 
ate inputs are steep (about 70,000 to 80,000 CFA francslha), the activity is 
privately profitable because of the high yields, reduced labor inputs, and 
the opportunities for double-cropping, which permit the spreading of cer- 
tain fixed costs between two crops. Production in the Middle Valley is 
secure, water is readily available at current levels ofdevelopment, and to 
date salinity has not presented problems. 

By comparison, NPP in the Delta is b ~ r d e r l i n e . ~ ~  With the yields ob- 
tained in the Delta, a single rice crop is only marginally profitable. 
Despite having the lowest number of man-days among all production 
techniques, rice farming in the Delta combines high farmer charges with 
average yields of only about 2,500 kg/ha to give a low NPP. Therefore, 
farmers in the Delta rely on a variety of secondary economic activities, 
including where possible a remunerative second crop, livestock, seasonal 
migration, or remittances from migrant family members. Rice, however, 
remains the principal food crop.31 Assured availability of usable, salt-free 
water during the cropping season is also a critical problem in the Delta. 
Greater water security and more constant seasonal availability through 
river regulation should increase NPP by raising yields and permitting cul- 
tivation of a dry season crop. 

Social Profitability 

As the results presented in Table 8.7 indicate, all techniques of rice 
production in Senegal are socially unprofitable, with the exception of gray 
soils, animal traction cultivation and production for on-farm and some- 
times regional consumption. The substantial divergence between private 
and social profitability (see column 5 of Table 8.6) is the result of a high 
degree of trade protection and of net input subsidies. 

Unlike the Casamance, where rainfall is sufficient to permit rainfed culti- 
vation, field water availability in the Fleuve can only be assured through 
costly investments in land development and water control. In spite ofthese 
investments, however, river water salinity in the dry season prevents the 
cultivation of a second crop in the Delta. In addition, heavy clay soils and 
the timing of fresh water availability result in a need for mechanized field 
operations. To ensure adequate private profitability, none of the capital 
costs on land, irrigation, or equipment are passed on to the farmers, and 

30 For a comprehensive socioeconomic discussion of NPP in the Delta, see Waldstein (34). 
3'Rice continues to be cultivated despite the low NPP because of the different paddy 

price that applies to on-farm consumption. The reference price then is not the oficial price 
but the paddy equivalent of the price of milled rice at the nearest consumption center plus 
transportation and handling costs to the farm. 



T A B L E  8.7. NSP and RCR Resrilts of Major Rice. Prodtiction Actrritier at Variortr Con.sltmption Centers 
(( I 1 /,,,,,,,ILg ,,,!//<</,,,< I 

P I I I~~I- i r r igated,  doul)le- 
cropping manual techniclue, 
Matam \,illage polders 

P I I~~I - i r r iga t ed ,  tloul)le- 
cropping mechanized 
t e c h ~ ~ i c l u ~ ,  Ninnga, Senegal 
River Valley 

PII~I~I-irrigatetl ,  single crop, 
mechanizetl technique, 
Ror~ndoun~  project, Senegal 
River Delta 

Tri~ditional sw;unl~ and marl- 
grovr rice, Casarnance 

lmprovetl swamp rice, manual 
technicl~~e, Casamance 

Ilnprovetl swamp rice, manual 
techniclrle with partial 
water control, Casanlance 

Improved rainfed technique, 
''gray soils" with animal 
traction, Upper Casamance 

~ ~ ~ - -  - . 

S.unt-l.,aui\" .. 

I{(:Ii SSP 

X ~ g , t i t ~ ~ l , < ~ r ' '  -- D.th:~r'' 

IH:H SSI '  R(:R YSI' 
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production in the Delta is highly unprofitable in social terms. The Middle 
Valley is not subject to annual saltwater incursion and can thus benefit 
from double-cropping. At Nianga, where double-cropping with a highly 
remunerative industrial tomato crop is feasible, resource cost ratios (RCRs) 
are around 2.0. Further upstream around Matam, soils are lighter and 
population densities higher so that two labor-intensive crops can be grown. 
In Matam, few capital costs are subsidized, all operations are manual, and 
RCRs are 1.3 to 1.4 on the major urban markets. 

Subsidies are provided on most intermediate inputs and services. Total 
subsidies are 30-35 CFA francs per kg of milled rice in the Delta and 14- 
23 CFA francs in Nianga. Net subsidies are much lower in Matam, where 
farmers are collectively responsible for all land development and mainte- 
nance of the irrigation system, and production is less socially inefficient. 

In the Casamance, subsidies per unit of output, mainly on season~il in- 
puts and extension services, are less than in the Fleuve. An exception is 
improved swamps, where LDAs provide large subsidies on water control 
investments. For traditional swamp cultivation with little access to im- 
proved inputs and extension services, subsidies are effectively zero. 
Hence, rice can be produced more efficiently in the Casamance, with its 
greater natural availability of water, than in the Fleuve. 

The investment, operation, and maintenance subsidies that are re- 
quired to ensure farmer acceptance of improved rice techniques have im- 
portant budgetary consequences. In the past, LDA budgetary deficits 
have frequently been met through large transfers from an already strained 
national budget. Elimination of any major subsidy, however, especially 
from mechanized government projects, would render the activity pri- 
vately unprofitable. 

~ - 

NPP estimates are based on the protected paddy price, whereas net so- 
cial profitability (NSP) is based on the lower c.i.f. price of comparable 
quality imports, which have been available in most years at about $250- 
300 per metric ton c.i.f. The divergence between NPP and NSP is further 
influenced by the relatively long distances between the rice-producing 
regions and Dakar, the major port of importation. Because of high trans- 
port costs, the price of imported rice delivered to on-farm consumption 
centers often exceeds local production costs. At urban consumption 
points such as Saint-Louis, Ziguinchor, and especially Dakar, on the 
other hand, transport costs work in the other direction, increasing the 
cost of domestically produced rice delivered to the cities and lowering the 
price of imports with which local rice competes. Since the cost of trans- 
porting domestically produced rice to these cities is heavily subsidized, 
the divergence between NSP and NPP increases. 

A summary of NSP and RCR indicators for the major production tech- 
niques at various consumption points is contained in Table 8.7. Rice from 



the Fleuve is highly unprofitable at off-farm consumption centers because 
of costly, mechanized production techniques and the high percentage of 
brokens (80 percent). Casamance rice is of better quality and effectively 
competes with more expensive imports; its RCRs are closely distributed 
around Rice produced in the Casamance could substitute for im- 
ports in Dakar at $325-385 (1975 U.  S. dollars) per metric ton. In contrast, 
to be competitive in major urban markets, Nianga would require a de- 
livered c.i.f. price of about $440 for 80 percent brokens, whereas Delta 
rice could compete only at a world price of $570. This indicates that the 
Casamance has a distinct efficiency advantage over the Fleuve in supply- 
ing the Dakar market.33 

Sensitivity Analysis 

The sensitivity of the NSP results to changes in factor costs, yields, and 
milling ratios is shown inTable 8.8. The social profitability ofall techniques 
is most sensitive to changes in yields and in milling ratios. For the tradi- 
tional and improved swamp techniques of the Casamance and the Matam 
village polders, the next most significant influence on social profitability 
rates is the variation in the cost of unskilled labor. This effect is most 
pronounced for on-farm consumption activities, where unskilled labor is by 
far the largest component of costs.34 The impact of changes in these costs 
diminishes as paddy is delivered to off-farm consumption points owing to 
increases in transport, processing, and distribution costs, all ofwhich use a 
higher proportion of skilled labor and capital. With techniques using 
greater degrees of mechanization, the impact of skilled labor, including 
drivers, operators, extension agents, and other technicians increases and 
exceeds the influence of changes in the cost of unskilled farm labor. 

An unanticipated result is the relative insensitivity of all activities to 
changes in the price of capital. This outcome was expected for the tradi- 
tional and labor-intensive techniques. However, the low capital elasticity 

32For all techniques, rice processed on the informal market by small hullers has the high- 
est rates of private and social profitability. This observation is consistent with findings in 
other West African countries (31). 

33The import substitution prices in the Dakar market at which the various production 
techniques are profitable also indicate that labor-intensive techniques are the most efficient 
competitors: 

U.S. $/rnt LLS. %/mt 
Technirlue (19751 Technique ( 1975) 

Rainfed, gray soils 324 Improved swamp 386 
Improved swamps Nianga 437 

with water control 363 Senegal River Delta 570 
Matam 376 

34The classification of family farm labor as unskilled labor is somewhat arbitrary. Clearly, 
certain tasks such as transplanting and weeding involve skills. 
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T A B L E  8.8. Elasticities of Net Social Projtability with Respect to Yields, Milling 
Ratios. and the Social Costs of Prima y lnputs 

Social costs 
c t 1 \  It? -- 

drsly~~ntor"  Yields \filling ratio U~~,ki l led labor Skilled lahnr Cap~t;il 

1.1 2.137 2.137 - 1.470 
1.2 3.830 4.157 -2.068 
1.3 2.924 3.448 - 1.579 

2.1 10.947 10.946 -4.106 
2.2 2.389 2.630 -0.634 
2.3 2.088 2.299 -0.554 

3.1 1.666 1.749 -0.301 
3.2 1.562 1.640 -0.282 

4.1 16.399 16.399 - 17.578 

5.1 4.687 4.687 -3.755 
5.2 4.671 4.970 -2.867 
5.3 17.457 19.471 -12.106 
5.4 4.884 5.448 -3.387 

6.1 3.427 3.427 -2.367 
6.2 28.111 31.672 -16.060 
6.3 7.921 8.925 -4.525 

7.1 1.783 1.783 -1.233 
7.2 3.973 4.581 -2.175 
7.3 17.732 20.442 -9.705 

-- 
"FIII a more dr ta i l rd  descript~on ofactivity designators, s r e  Table 8.5. 

coefficients of both mechanized techniques in the Fleuve are at first sur- 
prising. These low elasticities occur because of the relatively high cost of 
intermediate inputs and assumptions concerning the longevity of certain 
capital items and low rates of discount, which result in low annualized 
capital values. 

Table 8.9 shows changes in NSP in relation to changes in the world 
market price of rice over a range from $250 to $600 per metric ton. No 
techniques are socially profitable at the low figure and all are at the high 
one. 

These results underscore the importance of yield data and of labor 
times and wage information. Few consistent time series studies of yields 
are available in Senegal. Much of the available information is either for 
experimental plot yields or estimates of production over harvested area 
which exclude investments made on seeded but abandoned land. Both 
measures tend to overstate economic yields. SAED has recently begun 
annual crop-cuttings, although it is too early to obtain time-series which 
permit an assessment of yield stability. For the majority of the paddy pro- 
duced in the country from individual traditional farms, yield information 



T A B L E  8.9. Net Social Prqfitability in Relation to the World Markct Price of Rice 
((:PA h-.gnr\ltnt ~ n ~ l l c d  rlcc) 

~~ - ~- - . ~ ~ - -~ -- - - --- -~ - ~- 

S r t  \ocn.~l ~ ~ r t > f ~ t , ~ l ~ t l i t ~  lor ~I \vorI<l p r~vv  < A  
A c t i x i h  - -- -~ - - ~ -- ~- ~ - -- - ~- - - - - - -. - - -- - -. - - - -- 

( I c ~ ~ i ~ t ~ i ~ t o r ' ~  P1~cc.nt I~ roken \  32501n11 %:J001111t S150ln1t S.100lrnt 9-li0llnt 95001tnt 355Olnrt %M)Oirnt 
-~ -- - - - ~ -  ~- ~ -. -. - - ~ - - - ~ - - 

1.1 40% -2,363 10,262 22,887 35,512 48,137 60,762 73,387 86,012 
1.2 80 -28,899 - 16,274 -3,649 8,976 21,601 34,226 46,851 59,476 
1.3 80 -30,938 - 18,313 -5,688 6,907 19,562 32,187 44,812 57,437 

2.1 40 -20.464 -7,839 4,786 17,411 30,036 42,661 55,286 67,911 
2.2 80 -44,422 -31,797 -19, 172 -6,547 6,078 18,703 3 1,328 43,953 
2.3 80 -46,462 -33,837 -21,212 -8,587 4,038 16,663 29,288 41,914 

3.1 80 -77,969 -65,344 -52,719 -40,094 -27.469 -14,844 -2,219 10,406 
3.2 80 -80.008 -67,383 -54,758 -42,133 -29,508 -16,883 -4,258 8,367 

4.1 40 -31,397 - 18,772 -6,147 6,478 19.103 31,728 44,353 56,978 

5.1 40 - 13,203 -578 12.047 24,672 37,297 49,922 62,547 75,172 '3 
5.2 40 -11,351 1,274 13,899 26,524 39,149 5 1,774 64,399 77,024 
5.3 43 -30,291 - 17,666 - 5,04 1 7,584 20,209 32,834 45,459 58,084 
5.4 45 -33,332 -20,707 - 8,082 4,543 17,168 29,793 42,418 55,043 

6.1 40 - 7,585 5,040 17.665 30,290 42,915 55,540 68,165 80,790 
6.2 45 -24,673 - 12,048 577 13,202 25,827 38,452 51,077 63.702 
6.3 45 -27,714 - 15,089 -2,464 10,161 22,786 3,54 1 48,036 60,66 1 

7.1 40 2,306 14,931 27,556 40,181 52,806 fi5,431 78.056 90,681 
7.2 45 - 14,782 -2,157 10,468 23,093 35,718 48,343 60,968 73,593 
7.3 45 - 17,822 -5.197 7,428 20,052 32,678 

- ~- ~ ~ .~ --  -- 
45,303 57.928 70,553 

-- 

"For .I rnorc, ctrn~plvtc. dv\vr~l? t i tn~ 0 1  . ~r t i \ . ~h .  d t ~ \ ~ g ~ ~ i ~ t n r s ,  \<.<. T.1111~~ 8.5. 



Rice Production in Senegal 291 

is available only from highly inadequate estimates made by the regional 
agricultural services. 

In the absence of survey data on labor-intensive techniques, unskilled 
labor data are more reliable from mechanized, pump-irrigated projects in 
which labor tasks are delimited by pumping periods and mechanized op- 
erations and are directed by the extension staff. For labor-intensive tech- 
niques, on the other hand, labor times exhibit larger apparent spatial and 
interannual variation. Confidence, ofcourse, is greater where survey data 
are available, as in Matam, and less reliable for the traditional swamp 
techniques. Input data for skilled labor were collected from personnel re- 
cords and other studies and are more accurate and reliable than figures on 
unskilled labor. 

Milling ratios, another parameter to which NSPs are highly sensitive, 
have been well studied in large public mills, and the evidence suggests 
that there is little room for much improvement in e f f i c i e n ~ y . ~ ~  For small 
hullers, on the other hand, milling information is sketchy. Cost estimates 
indicate that small hulling is the most efficient milling technique because 
of reductions in paddy transport costs and fuller capacity utilization, 
which lead to lower average fixed costs. 

Concluding Remarks 

Since the period of unusually high rice prices in 1973-75, Senegal has 
been concerned with fluctuations in the price of rice on the international 
market. The experience of that era has increased the government's com- 
mitment to self-sufficiency in rice, defined as a reduction in imports 
brought about through increases in local production. On  average, three- 
fourths of Senegal's total annual rice consumption of 245,000 tons is met 
by imports. In  years of unusually bad domestic harvests (1973-74) im- 
ports have reached zoo,ooo tons, whereas in good years (1975) they have 
declined to around ioo,ooo tons. Between 1961 and 1975 imports aver- 
aged 155,000 tons, requiring the expenditure of about l o  percent of an- 
nual export earnings (3, pp. 8-9). 

Imported rice is destined almost exclusively for Dakar (Cap Vert) and 
the Groundnut Basin.36 But these consumption centers lie at considera- 

351ncreased efficiency in public mills is likely to be associated with increased throughput. 
However, gains in efficiency will be modest because fixed costs are only a minor component 
of total costs in large mills. 

36 Data by region on consumption, production, and deficit or surplus (in tons) are from 4 ,  
p. ioa; 26, p. loo: 

Deficit ( - )  or Deficit ( - 1  or 
Reg~on Consumption Product~on surplus (+) Region Consumption Production surplus ( + l  

Cap Vert 96,429 0 -96,429 Eastern 
Groundnut Senegal 5,342 4,272 -1,070 

Basin 55,850 4,435 -51,415 Casarnance 49,333 56,134 +6,H01 
~ l e u v e  20,573 11,193 -9,380 TOTAL 227,527 75,034 - 151,492 



ble distances from the main producing regions in the Casamance and the 
Fleuve. Hence, domestic transportation costs act as a barrier to the com- 
petitive delivery of local rice, especially in view of the high cost of many of 
the techniques used in producing that rice. 

Efforts to expand rice production and therefore to increase self-suffi- 
ciency can be  analyzed in terms of their contributions to three fundamen- 
tal economic objectives-increased national income, more even income 
distribution, and greater food security. If the efficient allocation of re- 
sources and hence generation of national income is the  principal criterion, 
techniques that minimize net  social costs should be promoted. With cur- 
rent prices and production conditions, labor-intensive techniques in the  
Casamance and in Matam and animal traction methods in the Middle and 
Upper Casamance are the  most efficient techniques for local import sub- 
stitution. However, only the animal traction technique of the  Casamance 
is competitive with imports in Dakar. All other rice-producing techniques 
are inefficient suppliers of the Dakar market, as shown by the figures in 
the following tabulation: 

Technique 

 mata am 
Nianga 
Delta 
Improved 

swamp with 
water control 

Rainfed animal 
traction 

Improved 
swamp 
manual 

Location 

Upper Fleuve 
Middle Fleuve 
Fleuve Delta 

Middle Casarnance 
Middle and Upper 
Casamance 

Casamance 

Water 
source 

Pumping 
Pumping 
Pumping 

Bunding 
Gray 
soils 

Rainfed 

Level of 
security 

High 
High 
L ~ w - m e d . ~ '  

Medium 

Low 

NSP in 
Dakar 

- 17.5 
-32.9 
-66.2 

Senegal's primary objective related to rice policy, however, is to en- 
hance the security offood availability by reducing fluctuations in domestic 
supplies. In the Fleuve and the Casamance, food security can be  in- 
creased through investments in small-scale irrigation. By increasing water 
security, higher and less variable yields can be attained and more inten- 
sive technologies introduced. But the  least costly, small-scale techniques 
often do not have high sales per  farmer and thus do not make locally pro- 
duced rice available to other consumers in years of drought when millet 
production falls short. Marketings can most easily be increased only at a 
substantial efficiency cost by expanding production from double-cropped, 
large-scale irrigated projects, like Nianga, in the  Senegal River Basin. 

37Delta pumping, even on tertiary developments, is not very secure, since saline water 
incursion can lead to total abandonment of the fields or to delays in planting, which result in 
important reductions in yields and increases in costs. 
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Increasing rice production also has implications for regional income 
distribution. The drought severely affected the incomes of the poorer, 
peripheral regions of Senegal, and the government has since devoted 
attention to increasing regional incomes and to regional development. 
Investments in the Fleuve would raise net farmer incomes and increase 
production security. Although both Matam and Nianga exhibit large 
private profitability, indicating that farmers stand to gain from rice 
production, social profitability in Matam is much higher than at Nianga, 
suggesting that the distributional gains there have a lower cost in terins of 
national income. Furthermore, production at Matam requires less LDA 
intervention and assistance and, owing to its scale and labor intensity, 
results in a wider distribution of benefits. 

Animal traction and improved swamp production techniques in the 
Casamance have the highest private and social profitabilities in that re- 
gion. However, in the Casamance, other crops (corn, peanuts fruits) are 
both privately and socially more profitable than rice. To the extent that 
other crops have higher social profitabilities, rice policy would be an 
inefficient means of effecting regional development. 

With currently known technologies and factor prices, Senegal can best 
advance its objectives of rice policy by promoting low-cost irrigated pro- 
jects, following the Matam model, which increase and stabilize farmer in- 
comes without incurring high social costs. This approach can be comple- 
mented by expanding output in the Casamance with efficient techniques 
using animal traction. But before any dams regulating flows of the Senegal 
River are built, Senegal should seek to develop loc-cost techniques using 
larger irrigated polders that are well adapted to its needs and resources. 
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9. Rice Policy in Mali 

John McIntire 

The production of rice and other cereals stagnated after Mali, formerly 
French Soudan, became independent in 1960. Early policy relied on an 
expansion of collectivist agricultural production in the face of inadequate 
producer incentives and consequently neglected the new nation's two 
unique advantages in rice production. The first of these advantages was 
the Office du Niger, the largest irrigation scheme in West Africa, initiated 
by the French in the 1930's to produce cotton for export and rice for local 
consumption. The Office suffered from organizational and agronomic 
problems that the French and the first government were unable to solve. 
The second advantage was the potential for large-scale, low-cost rice land 
development in the flood plain of the Niger River. 

The new government, which came to power in 1968, changed Mali's 
approach to expanding rice production and, after a temporary setback due 
to several years of drought, its policies enabled the country to regain self- 
sufficiency and even to export rice. An evaluation of Malian rice policy 
and of the country's options for the future is the subject of this study, 
which is organized into four sections: a description of the economic geog- 
raphy of Mali, a historical analysis of the rice policies of the governments 
since independence, an evaluation of current problems and policy op- 
tions, and a prognosis of future policy developments. 

Economic Geography 

Data on the population of Mali, distributed into its six administrative 
zones, are shown in Table 9.1. Although there was no complete census 
until 1976, Mali's population is estimated to be growing at an annual rate 
of 2.5 percent, based on comparisons with partial surveys done in 1960 
and 1967. Population density is low generally, and the vast Saharan sec- 
tion of the country is almost uninhabited. The population depends on the 
wetter sub-Saharan zones (the northern limit of which is defined roughly 
by a line extending between the cities of Kayes and Mopti), and that de- 
pendence appears to have grown since the late 1960's.l There is a good 

'The Sahelian zone is defined as that area receiving between 250 and 500 millimeters of 
rain annually. When speaking of agricultural seasons, the expression 1974-75, for example, 
will be written 1975-that is, the year in which harvests became available for consumption. 



T A B L E  g .  1 .  Regional Distribution of Population, 1976 
1000) 

R e p o n  Tot.11 Rural 

Kayes 871 797 
Bamako 1,320 875 
Sikasso 1,172 1,097 
Segou 985 897 
Mopti 1,236 1,182 
Gao 724 673 

TOTAL 6,308 5,521 

Density 
(jwr klnl i l  

s o u  R C E S :  19 and d e n s ~ t y  of regional areas from 18.  
" 0 1 1 l y  those populi~tions slionn in the census as living in "cornmunrs" (the 

central, ~ n c o ~ , o r n t r d  districts ol'thr laryr\t towns), 01' which thcre are 10; the 
url,an rstirn.htr fir probably low for th;~t re.tron. 

deal of dry season (January to May) migration out of Mali toward the coast- 
al countries, especially the Ivory Coast, and some more permanent loss of 
population has occurred in the regions near Timbuktu and Kayes. 

The urban proportion of the population grew from approximately g per- 
cent in 1967 to nearly 13 percent in 1976; because there is some reason to 
believe that the rural population was underrepresented in the 1967 
survey, it is possible that the urban share has, in fact, increased more rap- 
idly than these numbers imply.2 Most of the urban migration has been to 
Bamako, the capital city, which is perhaps seven times as large as the next 
largest city, and it appears that there have been important movements 
toward the city of Mopti as well. 

Mali, one of the poorest countries in the world, has a per capita income 
(in 1975 prices) of $85. Real gross domestic product has grown at roughly 
3.5 percent annually since independence in 1960, and per capita income 
has grown at slightly more than 1 percent. The rural population has in- 
comes of between $50 and $90, with an average of perhaps $60, and it 
depends largely on the subsistence rainfed cultivation of millet or sor- 
ghum. The wealthiest rural inhabitants are in the cotton and peanut 
areas, although livestock is a significant part of rural wealth, especially in 
the more arid northern zones. 

National cropped areas and a recent regional division are shown in 
Tables 9.2 and 9.3. Areas, yields, and outputs ofthe major crops are shown 
in Table 9.4. Hectarage and production figures are hard to interpret as a 
consistent series because of the drought, but the patterns of output and of 

2A 1967 population survey was done in Mali as part of the annual Enqudte Agricok and 
was used for demographic projections in the 1974-78 Five-Year Plan. That survey has been 
used here to estimate changes in population according to ecological zones and rural or urban 
location. 
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T A B L E  9.2.  National Distribution of Cropped Areas, 1968-74 
(000 ha) 

Crop 1968 1969 1970 1971 1972 1973 1974 

Milletlsorghum 
Rice 
Cotton 
Peanuts 
Corn 

Hectareslpersonb 
Hectareslmember 

rural population 

S O L  R T E :  18. S u ~ e y s  after 1974 are not yet tahulated. 
'Includes intercropped areas, which are mostly mixes of millet and cowpras. 
bPopulations are estimated by assumlng a constant annual rate of growth of 2.5 percent, using the 1976 

census as the base year and extrapolating backward. Rural populations are est~mated by assuming a constant 
annual rate of growth of 2.0 percent, using the 1976 census estimate of rural population as the base and 
extrapolating hackward. 

T A B L E  9.3. Regional Cropping Patterns, 1974 
(000 ha) 

Crop Kayes Bamako Sikasso Segou Mopti Gao Total 

Millet and 
sorghum 138 72 87 155 200 15 667 

Rice 1 9 9 74 39 13 145 
Cotton - 11 29 6 2 - 48 
Peanuts 82 7 15 17 6 - 127 
Corn 2 1 4 10 3 5 - 23 
Other" 523 

TOTAL 242 103 150 255 252 28 1,553 

S o c R c E :  Figures are from Mall, Government of, Ministere de Developpement Rural, lnstitut d'Economie Ru- 
rale, Rapport de I'Eriquete Agricole, Bamako, 1973-74. 

"Includes cowpeas, fonio, and cassava in pure stands, plus millet or sorghum and cowpeas in mixed culture. 

regional specialization are evident. Millet and sorghum3 cover the largest 
areas, and the principal cash crops--cotton, peanuts, and rice in the Of- 
fice du Niger-occupied only about 25 percent of the total average 
cropped area between 1968 and 1975. Yields of millet are low, between 
600 and 800 kilograms (kg) per hectare (ha), and vary directly with rain- 
fall. Yields ofcotton, between 1,000 and 1,200 kg, and ofpeanuts, roughly 
800 to 1,000 kg, have increased lately as a result of the introduction of 
new techniques in development projects. 

The regional distribution of crops follows the distribution of rainfall, 

3The word millet will be used for the words millet and sorghum as a matter of conve- 
nience, except when it is necessary to make a careful distinction between these two different 
crops. 



T A B L E  9.4.  Areu P1atr tc .d.  Yiefcf, u n d  P r o d t r c t i o n  of Major Crops, 1961-76 
. .- 

Hlce I'eanutr hlillct ;md wrghurn 
~ 

Cottrm 

Area Yirld P r n d ~ ~ c t ~ o n  Area Ylrld Product~on Arra Y~r ld  Pn)dnction Are* Y ~ r l d  Prodl~ct~on 
Yrnr (/la) (rntllia) (mi) (ltrrl (n1t81ir) (mt) (/lo) (n~tihu)  (mi) (ha)  (nztllzu) (mt) 

. . . . .- . . . . - - 

196 1 170 1.088 185 n.a. n.a. 122 n.a. n.a. 850 n.a. n.a. n.a. 
1962 182 1.016 185 n.a. n.a. 138 n.a. n.a. 820 n.a. n.a. n.a. 
1963 200 0.950 190 n.a. n.a. 167 n.a. n.a. 870 n.a. n.a, n.a. 
1964 123 1.341 165 n.a, n.a. 182 n.a. n.a. 865 n.a. n.a. n.a. 
1965 159 0.997 158 144 1.028 148 859 0.789 678 89 0.371 33 
1966 169 0.959 162 122 1.254 153 830 0.869 721 76 0.237 18 
1967 178 0.890 159 129 1.232 159 910 0.810 737 62 0.452 28 
1968 198 0.857 169 140 0.850 119 1,035 0.802 830 76 0.487 37 
1969 162 0.836 135 129 0.744 96 932 0.598 557 91 0.604 55 p,i 
1970 133 1.174 157 118 1.152 136 745 0.809 603 76 0.605 46 
1971 172 0.977 168 162 0.963 156 725 0.986 715 75 0.747 56 
1972 169 1.348 158 174 0.874 152 1,258 0.568 715 79 0.899 71 
1973 167 0.527 88  160 0.843 135 900 0.692 623 86 0.849 73 
1974 185 0.724 134 n.a. n.a. 132 n.a. n.a. 660 69 0.797 55  
1975 198 0.914 181 n.a. n.a. 188 n.a. n.a. 850 68 1.044 71 
1976 224 1.116 250 n.a. n.a. 205 n.a. n.a. 865 87 1.149 100 

~ .. . ... --- 

s o ~  n c E a :  For area, yield, and produrtlnn ~n rlct., 28 and 29. For area* i r ~  peanut*, rn~ l l r t  and .;,)rglirr~n, and cotton. Ccntrr  t i ~ r  Hr\t,;~rrh on E c o ~ ~ o r n ~ c  Dr\ r lop~nen t ,  
University of M~chigan. ,Moll Agril ulren,. S u  lor A . tw~sn~en t ,  1976, crop ;~ rc ;~ r  in that vtudy appear to hr  I,;~.;rd I;lrgrly upcm r r c ~ ~ l t *  from Enqueic\ A g r ~ c ~ ~ l c \ .  For pro- 
durtlnn in pc-;lnuts. lnlllet JBKI \orghun~, ~ n d  cotton, 4 .  Yield* in pr;muts, rnillrt ;and \orghllm, and rnmm .In. ~ a l c . ~ ~ l . ~ t v ~ l  frotn aggregate area.; and p n ~ < l ~ i c t ~ o n  fig11rr5. . ~ n d  
should only Lr t a k c ~ ~  ar ~ n d ~ c . ~ t i n g  c~rdrrs ot'n~.~jinitnde. 
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XI A P y. I .  hfali, Showing t h t a  P~.incipal Rice-Prodr~cing Region. 

soils, and floodwater a\#ailability. Peanuts are grown on the eroded soils of 
northwestern Mali, which are generally suited to very extensive agricul- 
ture and to stock grazing (see Map 9.1). The productivity of those soils 
varies directly with rainfall, and there is little river or groundwater a\.ail- 
able to supplement rainfall. Cotton is grown on ferruginous soils to the 
south and east of Bamako toward Sikasso, which straddle the Niger River 
near Segou and cover the Sahelian zone above the city ofKayes. In addition 
to cotton, these soils support more intensive crilti\~ation of millet than do 
the eroded soils ofthe peanut zones, and they also support small amounts of 
rainfed rice in southern hlali. Nearly all of the rice in Mali is grown on the 
hydromorphic soils of the Niger and Bani river basins, which support the 
greatest densities of rural htiman and animal populations in the country. 
Little cotton or peanuts are grown there, and the opportunities for (.ash 
incomes are restricted to fishing, herding, and rice cultivation. 

Annual rainfall at the six regional capitals during a go-year period is as 
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follows (in millimeters): Gao, 260; Mopti, 520; Kayes, 720; Segou, 720; 
Bamako, 1,050; and Sikasso, 1,300. Cotton production is centered in the 
comparatively moist Sikasso region, peanut production in the somewhat 
drier Kayes region, and rice production in the arid delta around Mopti. 
The relation between rainfall and population density is obscured some- 
what because the wetter Sikasso region is the site of endemic human and 
animal diseases (onchocerciasis and trypanosomiasis), which limit crop 
production in river basins, and the floods of the Niger and Bani support 
many people in a wide zone that receives less than half the rainfall of the 
Sikasso region. 

Rice Production 

Table 9.5 describes the types of rice cultivation in Mali. The first is lim- 
ited to the semipermanent swamps around some of the main tributaries of 
the Niger, Bani, and Senegal rivers and occupies perhaps 15,000 ha. 
There is no water control in this system, and yields vary from 1 to 2 metric 
tons (mt)/ha without the use of improved seeds or fertilizers. Attempts 
have been made to introduce animal traction, improved Asian O y z a  
satitja varieties, and water control through simple diversion dams in the 
Operation Riz Pluvial et Bas-Fonds, Sikasso, run by the Compagnie 
Malienne pour le Developpement des Fibres Textiles (CMDT), and in 
the Operation Petits Perimetres in Kayes. Although studies have asserted 
that the land potential of this type of cultivation approaches 200,000 ha in 
southern Mali, expansion of this area is now limited by the onchocerciasis 
noted earlier (11) and by the poorly developed infrastructure of the 
region. 

Rainfed rice in southern Mali is the second type. It is closely associated 
with the swamp technique in that area and has also benefited from the 
work of the Sikasso rice project. Paddy yields using the swamp technique 
are 1 to 1.5 mtlha, and they are expected to reach 2.5 mt with the im- 
proved system. The rainfed and swamp systems are essentially subsis- 
tence cultures; the aim of policy is to provide greater water security and 
higher, less variable, incomes to the participating farmers rather than to 
develop large marketed supplies for urban consumption. 

The third and historically most important type of rice cultivation is the 
uncontrolled flooded culture of the Niger-Bani Delta north and west of 
Mopti (7, 13). That system has been the principal object of recent invest- 
ment in Malian rice production and has been, along with the Office du 
Niger, the source of much of the recent growth of rice output. The tradi- 
tional flooded system uses African O y z a  glaberrima seed varieties, man- 
ual cultivation, and no chemicals or machines. Yields of paddy are 500 to 
700 kgha and paddy is hand-pounded for home consumption. The tradi- 



T A B L E  9.5. Key Cl~uructeristics of Rice Prodtrction Techniques 
- ~~ ~ ~ .. ~ -. ~ . - - ~ ~ - ~ . 

Gn,ss paddy Paddy 
Area, 1976 yields, 1976 p n r d ~ ~ ~ i l n n ,  Mean, of land Improved Fe~ t i l -  Pesti- 

Pnlduction technique (hop (n~ i l l to )~  1976 (mi)  Water contnd preparation weds izer cides 
. ~ - ~ ~~ ~ - ~ ~ - p ~  - ~- 

Gravity irrigation, 
Office du Niger 39,922 2.25 89.425 diversion dam oxen Yes Yes no 

Controlled flooded, 
Segou 34,355 1.58 54,281 partially con- oxen yes no no 

trolled flooded 
Traditional swamp 

and rainfed 11,000 1.20 13,200 none manual no no no 
Improved swamp and 

flooded, Sikasso 4,000 1.80 7,200 small diversion dam oxen yes no no 
Traditional flooded, 

Delta 110,000 0.50 55,000 unimproved flooded oxen & no no no 
manual 

Controlled flooded, 
Mopti 16,074 1.15 18,485 partially con- oxen Yes no no 

trolled flooded 
--- ~ ~ ..---pp-..p-p - . -. -- 

S O t i R r E S :  For gravity irrigation, Office du Niger, Bureau of Erononlic Atrhirs (Segou). For contn>lled flooding. Operation Riz Segou, Direction Generale (Segou). For traditional 
swamp, Operation Riz Pluvial e t  Bas-Fonds, Direction Generale (Sikasso). For hadittonal flooded and controlled flooded. Operation Riz Mopti. Direction Gentrale (Sdvare); this 
inrlodrs some swanlp rice pmduc+lon in Kayes region. 

NOTE:  One crop per year for all techniques, and manual harvesting everywhere. 
"Seeded areas. 
@Per seeded hectare. 



tional system is being replaced in Operations Riz Segou and Mopti by an 
improved technique which provides limited water control in diked 
 polder^,^ O y a a  sativa seed varieties, animal traction, some mechanical 
threshing, and small amounts of fertilizer. Output from the improved 
areas is roughly 1.5 mt/ha, some of which is milled industrially for urban 
consumption. This improved system offers the advantages of low capital 
and maintenance costs and the disadvantage of poor water security. The 
potential of the flooded technique, traditional and improved, is estimated 
to be as large as one million ha, and its expansion to date has probably 
been at the same rate as population growth. Replacement of the tradi- 
tional system by the improved system is constrained by the supply of fore- 
ign financing and by the risk associated with the development of poorly 
secured  polder^.^ 

The fourth type of rice cultivation is the irrigated technique at the Of- 
fice du Niger. The basis of the system is a diversion weir at Markala, 
roughly 250 kilometers (km) downstream of Bamako and an 8-km main 
canal with two primary canals. Although the Markala barrage cannot store 
water, it does provide full water control to all the rice  field^.^ 

The Office is a very extensive system with average holdings of 9.5 ha 
(the modal holding is about 7 ha) and some holdings of as much as 80 ha. 
Office farmers are more specialized in rice production than are rice 
farmers in the adjacent Operation Riz Segou who have dry crop holdings 
equal on average to their rice fields. Yields in the Office are the highest 
in Mali: the average in three of the four sectors is nearly 2.5 mt/ha.' The 
Office discontinued mechanized state farms in the early 1970's and has 
since encouraged the use of animal traction and farmer management. 
The Office's management has also stopped trying to utilize fully its 
existing irrigation capacity; it has reduced the area sown to 38,000 ha 
(from a maximum of 40,500 ha in 1974-75), thus stalling the trend of 

"he control is against too rapid entry or too early recesslon of floodwater. If the flood 
does not arrive, or if it arrives late, there is no way to get water to the fields. The systems can 
be adapted to pumping, but it would probably be necessary then to dig secondary canals and 
drains and to level the fields. 

SBoth rice projects, Operation RIZ Segou and Operation Riz Mopti, are financed by ex- 
ternal donors. Though the polders in both projects are designed to be filled completely in 
nine out of ten years, filling rates vary widely between polders and some appear to be badly 
designed. The size of the first Mopti project (financed by the International Development 
Association) was reduced from 31,000 to 26,000 ha in order to improve the filling rates of 
some of its polders. 

6See the history of the Office in John d e  Wilde (32, pp. 245-300). Cotton cultivation was 
discontinued in the Office as the result of agronomic problems, but it may be started again in 
the Office in an area that is not now planted to rice. Water is pumped onto the 3,000 ha of 
sugarcane in the Office. 

'Yields in the Kolongo sector of the Office have usually been poorer than yields in other 
sectors because of drainage problems. 
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growth of cultivated rice area that took place after the termination of cot- 
ton cultivation in 1970.~ 

Collection, Milling, and Marketing 

There are two channels, public and private, of rice milling and market- 
ing in Mali. The public channel is the legal monopoly of the Office des 
Produits Agricoles du Mali (OPAM) and the government rice projects. 
Paddy is collected from farmers by OPAM or by the rice projects, such as 
the Office du Niger, at official prices which do not vary by region, system 
of production, or season, and is transported to mills at official cost-price 
schedules. These schedules include charges for losses, sacks, collection, 
transport, and handling.s Paddy produced in the Office du Niger is milled 
there and is the property of the Office until it leaves the mills, whereupon 
it is sold to OPAM at an official ex-mill price. Paddy from the other rice 
projects or from independent farmers is delivered by the projects to the 
OPAM mills, where it becomes the property of OPAM. 

Milling capacity is shown in Table 9.6. Hand pounding dominates in 
the traditional rice areas of the Delta, as well as in remote producing areas 
along the loop of the Niger and in swamp rice areas in Kayes and Sikasso. 
Industrial mills are most important in the Office du Niger, where they 
have operated since 1948 and where capacity has usually been adequate 
to process all of the officially marketed paddy. Several of OPAM's mills 
that have not been used for years are now being rehabilitated because 
milling capacity has recently been inadequate to meet the growth of pro- 
duction from the Office and the flooded rice projects. Milling ratios in the 
industrial milling sector are good, although the quality of output is poor, 
with high percentages of brokens and impurities. 

OPAM is responsible for the transport of rice to consumption centers. 
Until the spring of 1977, OPAM did not have sufficient truck capacity to 
move cereals and hired private truckers to supply urban consumers. 
Truckers were paid at official rates that, after their increase in 1974, 
seemed to cover costs and to provide a reasonable return to capital. More 
than three-fourths of OPAM'S supplies of rice and other cereals are sent to 
Bamako, the largest city, and to the regions of Kayes and Gao, which are 

BAreas cultivated to rice in the Omce increased more or less continuously from 1945 to 
1961 They stagnated in the 1960's, increased again in 1970 after cotton cultivation was 
stopped, and have been restricted lately as part of a policy to reduce the average size of 
holdings. 

9Paddy prices vary by quality. The highest price is paid for white paddy, the lowest for 
red, and there IS an intermediate price for mixed red and white. All of the paddy produced 
in the rice projects, with the exception of asmall amount in Mopti, is white. Project officials 
complain that the cost-price schedules (bardmes) do not cover the costs of paddy collevtion 
and transport. 



T A B L E  9.6. Rice Milling Capacity in Mali 
- 

Annual capaciw 1976 n ~ ~ t p u t  Milling Prrcrnt 
,Milling technique (rntir~nddy ) (~nfir i rc)  Owncr.;hip ratlr, t,n,krn\ 

~ - -. 

Industrial millsb 
Kourouba 6,000 0 OPAM n.a. n.a. 
Tamani 11,000' n.a. private n.a. n.a. 
Diafarabe 13,800 0 OPAM n.a. n.a. 
Sevare 15,000' 8,933 OPAM 0.63 50%-70% 
Molodo 18,000 12,500 Office du Niger 0.65 60 
Kolongotomo 12,000 4,325 Office du  Niger 0.64 70 
N'Diebougoud 18,000 0 Office d u  Niger n.a. n.a. 
Kourouma 18,000 12,400 Office du  Niger 0.67 60 

Small hullers 
100-150' 38,000-56,000 n.a. private 0.45-0.70 60- 70 

Hand pounding' n.a. Fi0,OOO-70,000 rural women 0.70 
- - 

80 

s o c ~ ( : ~ b :  Ofhcr ~ I I  N ~ g r r  111111 data are from Olfice clu Nipvr. R~tr~.nu ~~I 'Economic Allair, (Si,gnu): OP4M :~ndTam;lni mill dataitre lrr,n~Ol'.AM D~wctnra t r  
(Banl;~ko) and from Oprrat i i~n Riz Mopt~  (SPvarc). 

'Then. are plans to construct a 20,000 mt (paddy) ~ ~ p . ~ c i t y  mill at DI<,K) as part of Opfrati~rn Ri7 S V ~ I I I I  ;and a 12.000 mt (paddy) capacity Inill a\ part <>I' 
Opr,r.~tinn Riz Plt~vial e t  Bas-Fonds, Sikasso, in addition to planc to (loublc the c.~pacity nl'thr SbrarP tn~ll  hg 1981. 

b H ~ ) ~ ~ r l y  capacities of industrl;ll ~ n ~ l l s  havr Iwrn convertrd to ;~nnrlal capncitic.~ on the ;~.;scrlnptinn that ~ n ~ l l \  work 5.000 hour\ per y ; l r  (i.r. 20 ho~~r \ ida \  
and 250 days per year). 

'Thrsc mill\ have parboiling cep;irit\. Ro~~ghly  6 perccnt o f th r  SCvnrt rnlll's 1976 o ~ ~ t p ~ l t  ofncc. W;I\ p;lrl,o~lt.d 
"Tbls mill was not installed 11nt11 thr  end 01 thr  1076-77 crop season. 
'Diesel or clectnc machine\ with ht,l$rly c.ip.lcitirs nt 0.15 mt/p.~ddy. Anni1.11 c,~p,,c~ty h.1, I,ren r \ t~m;~ tcd  k o n ~  thr. .i\\ltmpti<rn that thvsc rnachlncs work 

2.500 h<rltr\/year. See WARDA, :30. 
'This ~ ~ t t , g o r y  includes traditional pilrlm~lrd rlce. 
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T A B L E  9.7. Distributioii of Shares of Marketed Paddy, 1961-77 

Year 

1961 
1962 
1963 
1 964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 

(1) 
Paddy 
output 
(000 mt)" 

( 2 )  
Ofiicial 

marketings 
(000 mt)  

(3) 
Office du Niger 
marketings as 
percent of (2) 

(4) 
Official 

marketings as 
percent of ( 1 )  

30% 
18 
2 1 
23 
22 
22 
30 
30 
30 
40 
31 
40 
82 
56 
59 
46 

n.a. 

(5 )  
Residual 

supply (mt) 
( 1 )  - (4) 

103 
12 1 
126 
102 
98 

100 
86 
95 
76 
75 
92 
75 
11 
44 
58 

110 
n.a. 

(61 
llesldual 
nre (mi)  

(5) x 0.65 
-- 

67 
79 
82 
66 
64 
65 
56 
62 
49 
49 
60 

"Loases estimated at 10 percent of paddy output. Seed consumption est~mated at 100 kgiha multipl~ed hy 
hectares planted in nce in the following crop year. Because hectarage and production data were unavailable for 
1976-77, it w a  necessary to calculate seed consumption for 1975-76 as a function ofhertarage planttd in that 
year. 

oEstlmated on the habis of data provided by the Office du Niger, Burrau of En)nomic Atiairs (Segou), 
Op~rations Riz Segou and Mopti. 

usually in deficit. OPAM incurs losses in supplying those regions because 
it is unable to vary its retail prices with the costs of transport, and profits 
from supplying more accessible regions do not cover those losses. 

Although private cereals trade is banned in Mali, it is important in the 
collection and milling of paddy and in the transport and marketing of rnilled 
rice. Farmers bring paddy and rice to village markets, where it is bought by 
traders who arrange for processing andlor transport to markets. There is 
little direct entry by traders into villages except on weekly market days. 
Paddy traders are usually not hullers and the owners of hullers usually do 
not sell rice. Most private hullers are small (150 kgthour ofpaddy) diesel or 
electric machines, and there is an increasing tendency to locate them near 
producing areas, especially the improved polders of the Segou project. 

Although the private trade is legally repressed, there is in practice 
some official reliance upon it, especially upon the hullers. There are no 
extensive studies of the private trade and therefore no reliable estimates 
of marketed quantities, prices, or margins. lo Table 9.7 presents estikates 
of paddy production and of official marketings to estimate the amounts 
available for farm consumption or private marketings in the years imme- 
diately after independence. 

lostudies of cereals marketing in Mali include 2, 4, and 6. 



Consumption and International Trade 

Rice consumption is low in Mali, on average less than 20 kg per capita, 
and rice's share in caloric intake is less than 15 percent." Average con- 
sumption has been constant since independence except during the 
drought, when it increased somewhat owing to large imports. Consump- 
tion is highest in the producing areas (more than loo kg per capita in the 
Office du Niger and in the traditional rice zones of the Delta) and in Ba- 
mako and other urban markets. Rice is, on the other hand, nearly un- 
known in the more remote rural areas of Kayes and Gao as well as in the 
drier zones near Mopti, where millet is the principal crop. 

Malian rice imports are controlled by OPAM, and exports are managed 
both by OPAM and by the Office du Niger. Mali exported rice in the colo- 
nial era, usually from the Office du Niger to Senegal and, after indepen- 
dence until 1965, to the Ivory Coast. There was no recorded rice trade 
from 1966 to 1968, although rice imports, which might otherwise have 
occurred, were prevented by foreign exchange shortages. Imports began 
in 1969 and attained their peak of 70,000 metric tons in 1974. Small 
amounts of rice and paddy were exported by OPAM and by the Office du 
Niger to the Ivory Coast, Upper Volta, and Togo in 1976-77.12 Trade in 
both directions is in 25-35 percent brokens, and Malian exports have his- 
torically been viewed as being of poor quality. 

Rice Policy Between 1960 and 1968 

The principal objective of Malian economic policy between 1960 and 
1968 was to achieve a socialist transformation of the economy and society. 
The basis of the transformation was a system of planning, instituted with 
the assistance of French Marxist advisers. Major policies included national- 
ization of industries, establishment of state industrial and commercial 
firms, and large public investments in transportation. The new govern- 
ment set up producer and consumer cooperatives, banned both national 
and international private commerce, and established a group of state 
monopolies. Orthodox French political influence and commercial pre- 
sence declined greatly in the period and, with the exception ofthat in Gui- 
nea, Mali's socialist program was the most radical and autarkic in French 
West Africa. l3  

l1 Even this low share may be an o\erstatement because rice output statistics are col- 
lected with comparative thoroughness, whereas the production of some foods--cassava and 
yams, for e x a m p l e i s  not well surveyed. Table 9.8, below, presents apartial series of rice's 
share in consumption relative to those of millet and sorghum. Studies of food demand in 
Mali are 13, 15, and 25. 

l2 Detailed data on Mali's international rice trade position are available upon request. 
13Accounts of Malian history in this period are in Jones (lo), Foltz (5). and Amin (1). 
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The main objective of Malian agricultural policy was to supply cheap 
cereals to urban populations in order to hold down wages in the new state 
enterprises. Another important objective was to increase exports of cotton 
and peanuts to finance imports of capital goods. The government in- 
tended to set up collective fields in every village, a scheme based on the 
premise that collective agriculture was the original and most productive 
African form. Other instruments were a system of fixed producer prices 
for cereals and export crops, fixed consumer prices for cereals, and the 
establishment of state agencies-OPAM with the legal monopoly on 
cereals trade, and the Sociktk Malienne d'Importation et dlExportation 
(SOMIEX), with the legal monopoly on the marketing of export crops. 
Policies were constrained by lack of financial and organizational capacity 
of the marketing agencies.14 Rice received a large share of agricultural 
investments in the first National Plan (1961-65) and has consistently been 
the central instrument of cereals policy throughout the country's brief 
history. 

Table 9.8 shows official producer prices of millet, paddy, peanuts, with 
cotton and gives official retail prices in parentheses. Price policy was 
driven by the need to keep prices low in order to derive the maximum 
amounts of export tax revenue from cotton and peanuts and to provide 
cheap domestic cereals. The official producer price of paddy was lowered 
after independence to maintain Mali's competitiveness in the formerly 
protected export markets of the franc zone; the price of millet was 
lowered also.15 The effects of producer prices on farm incentives were not 
considered. Rather, it was hoped that collectivization and the expected 
reduction in transport costs and commercial margins would increase crop 
supplies in spite of the lower prices. 

Official purchases of cereals between 1961 and 1968 are shown in Table 
9.9. In the first years after independence, official marketings of millet and 
rice, plus net foreign trade in millet, wheat, and rice, were less than lo kg 
per capita of the total population and loo kg per capita of the urban popu- 
lation.16 Nearly all of the officially marketed rice came from the Office du 
Niger, where control of access to the irrigation system enabled the Of- 
fice's administration to collect most of the paddy grown there. Before the 
price increases of 1967 and 1968 OPAM was able to buy at most 6 percent 
of the total output of millet at a time when production, both absolutely 

14The French firm, Compagnie Fran~aise pour le Developpement des Fibres et Textiles 
(CFDT), operated the cotton production and marketing agency under an agreement with 
the new government. CFDT was exceptional because it had good financial and organiza- 
tional capacity for marketing. 

IsMali exported rice to Senegal before independence. See Jones (lo, pp. 300-301) for a 
discussion of price policy after independence. 

Is  However, Mali's record of official purchases of cereals is better than that of the other 
Sahelian countries. See CILSS (4, vol. 1). 
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T A B L E  9.8. Official Producer and Retail Prices for Selected Crops, 1959-77 
(Malian frlkg) 

Official Official 
producer retail Olficial Official Official Official 
price for price for producer retail producer producer 
millet/ millet/ price for price for price for price for 

Year sorghum" sorghum paddP  riceC cottond peanuts' 

S O ~ R C E S :  17, except for 1959and 1960, which are from 7, p. 300. 
NOTE:  All years are the second year of the crop season, i.e., 1067-68 is written 19611. 
"Mali has never established separate prices for millet and sorghum. Before 1967 there were separate prices 

by surplus or deficit region, the prices shown here are surplus region prices. To givt. an idea ofthe difference, in 
1960 the "surplus" pricr was 16 and the "drfiat" price 11.5. 

bPaddy quality is white paddy. 'Ricr quality is 40 percent brokens. 
dFir,t quality seed cotton. ?Peanuts ~n the shell. 
'The hlallan franc was devalued by 50 percent in 1967. 

and per capita, was high. The disproportionate share of rice in official 
marketings was therefore the result only of the special control of the Of- 
fice's production because millet, then as now, provided a much larger 
share of total cereals output. 

Estimates of the urban availability of cereals are presented in Table 
9.10. Total production, adjusted for seed, field losses, and official market- 
ings, was divided by estimated rural population to estimate rural per ca- 
pita availability. Cereals imports were added to official marketings and di- 
vided by urban population to estimate urban per capita availability on the 
restrictive assumption that imports and official supplies were sent only to 
urban areas. The harvests of 1961-64 were excellent and, although there 
are no surveys of privately marketed supplies, it is evident that the esti- 
mated gap between rural and urban per capita cereals availability, as 
shown in Table 9.11, should have encouraged trade. That impression is 
reinforced by OPAM's poor performance, as suggested by its financial 
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T A B L E  9.9. OfJicial Marketings of Cereals and Cereal Products, 1961-68 
(000 metric tons) 

Domestic trade in. International trade in:d 

Yllletf R ~ c e  Rice Milleti 
Year sorghum (OPAMI" ( 0 t E ~ e ) ~  sorghum Rice Flour' 

S O L  RCES:  Data for rice (Office) are I n ~ m  Office du N~ger,  Bureau of Econonlic Affairs (Segou). Data tor flour 
Imports are from Food and Agriculture Organization, Trade Yearbooks. Rome, various years. All other data are 
tiom 10, p. 367, a n d l ,  vo1.l. 

"Includes hand-pounded and parboiled rice purchased by OPAM (wh~ch  began operation in 1962) as well as 
paddy p~lrchased and converted to rice equ~valent  by rlslng a milling ratio nf0.65. 

@Includes paddy purchased at the Office du Niger and converted to rice equivalent using a milling ratio of 
0.65. 

'Includes wheat converted to flour at a m ~ l l ~ n g  ratio of0.72. 
" P o s ~ t ~ v e  values are imports; negative ones are exports. 

losses and by the growing gap between official and market retail prices." 
The government could not maintain cereal prices, either in the coop- 

erative markets, which it controlled directly through OPAM, or in the 
private markets, which it tried to influence through its cooperative buy- 
ing and selling policies. This is apparent in Table 9.11, which shows the 
evolution of cooperative and market prices of rice and millet, cooperative 
and market food price indexes, and the general price level. Although the 
table is necessarily incomplete, it does indicate that the government was 
increasingly less able to defend its retail price of rice and that only the 
increased marketings of 1967-68, due to the producer price increases, 
enabled it to defend its millet price. Consumers who could buy in the 
cooperatives bought at less than the market prices of cereals. 

Nominal protection coefficients, defined as the ratio of domestic to c.i.f. 
prices, have been calculated for the entire period after independence. 
The results, presented in Table g. iz,  show the bias of price policy toward 
consumers who bought in the cooperatives between 1960 and 1968. 
These consumers were better off with respect to the world price of rice 
than were consumers who had to buy in the private market.ls When the 
coefficients are calculated with the c.i.f. price at Abidjan in the denomina- 

170PAM's losses are noted in Jones (lo, pp. 239, 250). 
18The bias obsewed in the consumer price policy of the first government was intended, 

but it was partly ineffective because of OPAM's incomplete control of cereals marketings. 
Consumers were organized into cooperatives, for which there was a membership fee per 
family. and each family was allowed a quota of purchases in the cooperatives. 



T A B L E  9. lo .  Per Capita Cereals A~ailability , Selected years 1961-75 
(K~logr.rm\) 

Millet and sorghum: 
Rural" 
Urbanb 
Total 
Percent imports in total 

Rice: 
Rural 
Urban 
Total 
Percent imports in total 

Total: 
Rural 
Urban 
Total 
Percent imports in total 



Rice Policy in Mali 315 

T A B L E  9.11. Price Indexes, 1961-76 

Food prlce indexes" Millet price indexes Rice price indexesb 

Cooper- Bamako Official Bamako Official Bamako GDP 
Year atives market retail market retail market deflator' 

88 
91 

LOO 
110 
112 
117 
128 
161 
167 
188 
206 
2 18 
226 
24 1 
320 
n.a. 

S O L  R C E :  17. 
"Mali has no true consumer price index. 
'Rice quality is 40 percent hrokens. 
'Calculated from the World Bank, World Tablps, Johns Hopkins University Press, Baltimore, 1976, and 19. 

The Malian franc was devalued by 50 percent in 1967. 

tor, they also show the protective effect of transport costs. A general re- 
duction in road transport costs of 25 percent between Abidjan and Ba- 
mako in that period would have reduced the Bamako c.i.f. price, thus 
bringing nominal protection coefficients (calculated at official retail prices) 
close to unity. 

OPAM, like many state enterprises of the era, lost money ( l o ) .  Al- 
though detailed information on its cost-price schedules is no longer avail- 
able, OPAM's losses increased with its sales volumes. The government 
could not afford to continue to subsidize consumers, nor did it want to 
raise consumer prices more rapidly because of the effect of such an in- 
crease on the incomes of urban government workers.lg 

The government's lack of an effective policy to increase cereal produc- 
tion, especially of millet, also contributed to OPAM's failure to supply off- 
farm markets. Agricultural investment in the first Plan, as described in 
Table 9.13, was limited mainly to cotton and sugarcane in the Office du 
Niger and flooded rice production. The Office du Niger accounted for 

lSThe minimum wage and the government's wage paid to its own employees did not 
increase throughout the eight years of the first regime; retail prices of cereals did increase 
in that time. See CILSS (4, vol. 1, p. 136). See Jones (lo) for the government's I d g e t  
deficits. 



T A B L E  9.12.  Noininal Protection Coefficients, 1961-76 

Year (1)" (3)' (4)d 

'Ratio of wholesale cooperative prices o f40  percent hroken rice to the c.i f. Bamako 
price of s~milar  grade rice. The wnrce of cooperative prlce data Ir li. The source of 
Import prlce data I S  28. Transport costs From Ah~djan to Bamako were assumed to he 20 
Mallan frikg of rlce hetween 1961 and 1968 and to Increase hy 2 frlkg per year after 
1968. 

bRa t~o  of the u h l e s a l e  cooperative price nf 40 percent Ilrnken nce to the c.1.f. Ba- 
mako prlce of 25-30 percent Thai hrnkvn rice. for u,h~ch the source ofdata 1s Charles 
P. Hu~nphreys and P a t r ~ c ~ a  L. Rader, "Rict. Policy In thv I\.ory Coact." preliminary 
draft. June 1977. The w~urce ofcooperat~\e  prlce data 1s 17. 

' T h ~ s  is the ratlo of the Bamako markvt pr lw nf4O percent hroken rice to the c.i.f 
Bimako prlce of  s im~lar  gradr nce. lilr whlch the s(n1rc.e ofdata is th.~t c ~ t e d  above In 
note a. Market prlce d.ita arr takrn from 17. 

dThir i \  thr  ratlo of the Bamako market prlce o f 4 0  percent hroken nce to the c.i f: 
Bamako price of25-00 percent Thai hroken nct.. fnr which the source of data is that 
citpd ahove in note 6. Market pricr data arr  from 1 i. 

one-half of total planned expenditures in a g r i c u l t i ~ r e , ~ ~  and the rehabilita- 
tion of flooded rice polders, built during the colonial era, received nearly 
another fourth. Paddy collected in the Office du Niger declined between 
1961 and 1968, and the polders program had no effect on production or on 
marketings. Poor performances were a result of the absence of adequate 
price incentives generally, and agronomic problems in the Office specifi- 
cally. Planned expenditures on the rainfed cereals were confined to the 
provision of equipment and to the training of extension workers; expendi- 
tures were small and output of rainfed cereals showed no systematic ten- 
dency to increase throughout the era.21 

20Planned expenditures were a good deal larger than actual, and the shortfall of spending 
contributed to the failure of the investment program of the first Plan. Of the 14.3 billion 
Malian francs (at par with the CFA franc until 1967) scheduled to be spent on agricultural 
equipment, the flooded rice polders, and the Office du Niger, only 8.08 billion were actually 
spent, 5 billion mf of the shortfall were in the Office. Much of the actual investment in the 
Omce was in cotton and sugarcane, not rice. See Jones (lo, pp. 352, 356). 

21By 1968 only 13,535 ha of millet or sorghum were farmed collectively, with an average 
yield of 260 kgiha. and 16,560 ha of rice were farmed collectively with a yield of 136 kg of 
paddy per ha. This compares with other farms of 867,000 ha in millet or sorghum, with 
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T A B L E  9.13. lncvstments in First National Plan of Mali, 
1961-65 

Industry 
Transport 
Other (health, housing, 

administration) 
Power and communications 
Agriculture 

Office du Niger 
Polders program 
Agricultural equipment 
Other 

T O T A L  

Prrrrnt 

6.3% 
48.3 

The second objective of Malian agricultural policy under the original 
government was to increase production and exports of cotton and pea- 
nuts. The cotton program, run by the French textile firm CFDT under an 
agreement with the Malian government, was successful, and official ex- 
ports of seed cotton increased throughout the period. The peanut pro- 
gram, which consisted mainly of making SOMIEX the official purchaser 
and exporter of the crop and the weak collectivization efforts, failed, and 
official marketings decreased from 97,000 mt in 1958 to 29,300 mt in 
1968, although total production did not decrease by as much as official 
marketings. Cotton and peanut production and official marketings are 
shown in Table 9 . 1 4 . ~ ~  

Although the rank order of official producer prices did not change dur- 
ing the first government, there was a reduction in the producer prices of 
paddy and millet, and a lesser one in peanuts, after independence. Those 
reductions, motivated by the need to keep cereals prices low and to max- 
imize export tax revenue, hampered agricultural development in Mali. In 
the absence of a land constraint, raising cereals prices did not run the risk 
of reducing the supply of export crops, with consequent adverse effects on 
tax revenues. Although seasonal labor constraints did exist, relative pro- 
ducer prices actually moved against the most successful crop-cotton. 

- .. . - -. 

yields of 840 kg, and 135,000 ha in rice, with yields of 727 kg (8, Table 11). Mali's first presi- 
dent, Modibo Keita, announced, "we ask each village to act so that its collective field devel- 
ops in such a way as to attain in five years, at the end of the Plan [1g66], an area of 1 hectare 
per family" (lo, p. 227). 

22The Malian franc was inconvertible from the time of its creation in 1962 until its 50 
percent devaluation in May 1967. It is possible that Malian peanuts were being smuggled to 
Senegal and bartered there; that type of smuggling, caused by the inconvertibility, might 
have occurred even if peanut prices had not been higher in Senegal. 



T A B L E  g. 14. Cotton Marketings and Peanut 
Prodttction and Marketings, 1959-68 
(NK) m r t r ~ c  t~lns)  

1959 7 n.a. 36 
1960 7 n.a. 5 1 
1961 11 122 83 
1962 13 138 66 
1963 20 167 7 1 
1964 25 182 75 
196.5 29 148 49 
1966 18 153 27 
1967 28 159 40 
1968 33 119 29 

-- 
S O L . R C E S :  \lor( sourcrc 01' prod,~ctiori data g i \ r  fiyltrcc th;it cnrrcspond 
c l < ~ s r l y .  romrtimrs ~ \ , ~ c t l ? .  to ~n.irkt-tlng fipr~res. S ~ n c e  v i r t ~ ~ ; ~ l l y  all ~ ) r o d t ~ c -  
tion 1~1cotton ~n \la11 in tl115 rr.i j1.3 cntitr<,llrd I)? the Othcc du  Stacr  or 1 1 ,  
CFDT. n~erlrt inp f i g ~ ~ r c s  arc. ~ ) r ~ ~ l , i ~ h l ~  good rrttniiitcs r l l  rr>t;il p r o d ~ ~ c t i o n  any- 
\\a!. Sc,rtrcc o f ' c o t t o ~ ~  o1;irketing is 1 0 .  11. 367. S o ~ ~ r c e  ol'l~ranut prc>d~~ction end 
rni~rkrt~ng 1 5 4 .  vo l .  2. 

"First-grade rced cottnn. 
" l ' 1 1 ~ 1 1 ~ I l t ~ d .  

One therefore cannot conclude that the collapse ofpeanut marketings and 
the stagnation of rice marketings were due to any extraordinary price in- 
centives given to cotton p r o d ~ c t i o n . ~ ~  

Failure to achieve the objectives of Malian agricultural policy between 
1960 and 1968 did not lead to a change in policy during this period. There 
were indications that President Keita's government intended to tighten 
the controls it had established in agriculture and to retain its fixed pro- 
ducer/consumer prices and its legal ban on private trade in grains and in 
the export crops. What led to the change in some policies after 1968 was 
the change in government. 

Rice Policy After 1968 

The failures of socialist Mali's agricultural policy-the inability to col- 
lect and sell enough cereals to defend official prices, the government's in- 
capacity to bear the deficits of OPAM and of other state enterprises, the 
ineffectiveness of the collective farms, and the near collapse ofpeanut ex- 
ports-were the important and immediate influences on the agricultural 
policy of the military government which took power in November 1968. 

23Thi~  argument does not consider the effects of input prices on supply or of the superior 
commercial organization of CFDT; this second factor seems to have been decisive in 
CFDT's success. See de Wilde (32, pp. 301-36) for an account of CFDT's work in the early 
1960's. 
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In 1969 the new regime allowed a limited private trade in cereals, raised 
the producer prices of all crops, and abolished the collective farms. The 
immediate consequences were to reduce official purchases of millet (offi- 
cial purchases of paddy did not change much because of the overwhelm- 
ing influence of the Office du Niger) and to double the official marketings 
of peanuts. The 50 percent devaluation ofthe Malian franc in May 1967, a 
condition of its convertibility being guaranteed by the Central Bank of 
France, influenced the government to raise its producer prices and en- 
abled it to buy more peanuts.24 

New circumstances-the change in the external grain trade balance 
due to poor harvests-were also important in forming the policy of the 
new government. The change in the trade balance, combined with the 
long-held belief that the rice-growing potential of the Niger-Bani Delta 
was underexploited, led to a renewed emphasis on rice production, with 
two important changes from the policy of the previous regime. The first 
change was the organization of improved production in integrated rural 
development projects, for which the model, Operation Arachide, had 
been established in 1967 by the old government. The second was the 
abandonment of the effort to increase production and marketing by col- 
lectivization and a return to the traditional system of land tenure. 

The harvests of 1968-69 were the first of a series of subnormal crops, 
which culminated in the very low output caused by the severe drought of 
1972-74 (3). During that period the government gave much greater, 
even dominant, importance to the objective of securing food production 
at the level of national self-sufficiency against drought. That objective had 
been given little attention by the first government, in part because it had 
been thought that the central problems ofeconomic policy were political, 
and in part because rainfall and crop production in the early 1960's were 
good. In view of the importance given this objective, increases in rice 
production received even greater attention because rice was believed to 
be more secure against both subnormal rainfall and drought. 

The principal objective of Malian cereals policy since 1968 has been to 
regain self-sufficiency and to improve the security of food supplies. Other 
objectives have been to increase rural incomes and to improve the nutri- 
tion of the population. The main goal of the first government-to coiltrol 
the production and marketing of cereals in order to maintain low prices- 
has been relegated to second rank. The central instrument of policy has 
been technical improvement of and investment in rice production in the 
Office du Niger and in the two main rice projects at Segou and Mopti. 
Price policy has been used to stimulate production within the system of 

24For the reason why the devaluation probably enabled the government to buy more 
peanuts, see footnote 21 above. 
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fixed producer/consumer prices and the official monopoly of national and 
international cereals trade established within the first government. Policy 
has been constrained by the budgetary restrictions of the government, 
flood failures, and poor rainfall. 

The immediate origins of the principal new policy objective are shown 
above in Table 9. lo.  Domestic per capita availability of all cereals, both 
on and off farm, declined after 1969; concessional and commercial imports 
of millet, rice, and wheat grew in volume and value, and rice imports 
alone grew to 15 percent of the total value of imports by 1 9 ~ 4 . ~ '  The offi- 
cial explanation for the growth of imports was poor rainfall and the de- 
structive activities of private traders, who had been allowed to operate 
between 1969 and 1971. 

Planners in the second government emphasized rice production for 
several reasons.26 First, investments in flooded and irrigated rice were 
thought to be more secure than investments in rainfed cereals. Planners 
also believed that the Office du Niger could be  made more productive, 
especially after cotton production had been abandoned there in 1970. Fi- 
nally, rice was thought to be more nutritious than millet or sorghum, and 
planners thought that the substitution of rice for either of those cereals 
would improve nutrition even ifper capita consumption ofcereals did not 
increase. 27 

The choice of policies showed the influence of the important con- 
straints. Improvement and expansion of rice cultivation were concen- 
trated in the flooded rice polders at Segou and Mopti, where low-land 
development costs ($500-1,000 per ha), cheap technologies (for example, 
higher-yielding seed varieties), and restricted access to polder land al- 
lowed increases in output and official marketings with little strain on the 
national budget. Economic analysis of the polder projects at the time of 
requests for foreign financing was based on the assumption that the 
polders would be filled in nine out of ten years and that flooded rice culti- 
vation was therefore more secure than rainfed agriculture. The emphasis 
of policy on the Office du Niger was based on the belief that its capacity 
was underutilized and that it was a cheap way of expanding drought- 
secure agriculture. 

25The c.i.f. value of Malian imports in 1974 was 86.08 billion Malian francs; the c.i.f. 
value of rice imports (food aid excluded) was 13.26 billion (g, 28). 

26Views of Malian planners from the National Direction of the Plan and from the Institute 
of Rural Economy in Bamako are contained in the Bilan Cerealier ( iz ) ,  a study used to make 
projections of cereals supply and demand for the 1974-78 Five Year Plan. 

27These assumptions are discussed in the Bilan Cerealier (121, in the text of the Five Year 
Plan (16). and in an unpublished document (14) circulated within the Institute of Rural 
Economy on Malian cereals policy. Rice is not more nutritious than millet, at least in terms 
of grams of protein and of fats per kg of grain (4, vol. 1, pp. 208-13). At 1978 product prices, 
calories of millet were much cheaper than calories of rice. 
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T A B L E  9.15. Production and Marketings at Ofice du Niger and Flooded 
Rice Projects. 1970-77 

Office du Niger: 
Production (000 mt paddy) 
Yields" (kglha) 
Marketings (000 mt paddy) 

Operation Riz Segou: 
Production (000 mt paddy) 
Yields" (kglha) 
Marketings (000 mt paddy) 

Operation Riz Mopti: 
Production (000 mt paddy) 
Yields" (kglha) 
Marketings (000 mt paddy) 

Category 1974 1975 1976 1977 

Office du Niger: 
Production (000 mt paddy) 
Yieldsa (kglha) 
Marketings (000 mt paddy) 

Operation Riz Segou: 
Production (000 mt paddy) 
Yields" (kglha) 
Marketings (000 mt paddy) 

Operation Riz Mopti: 
Production (000 mt paddy) 
Yieldsa (kglha) 
Marketings (000 mt paddy) 

s o v n c ~ s . 2 1 . 2 2 .  and23 
"Yields are est~mated lrom crop cuttlngs at these projects 

The growth of output, yields, and official marketings from the Office 
and from the rice projects at Segou and Mopti is shown in Table 9.15. The 
great improvement of Office yields and marketings was due to the 122 

percent increase in the producer price between 1969 and 1974 and to the 
reorganization of production, which changed part of the system from a 
partially mechanized state farm to one using animal traction and private 
farm management.28 The extensive control, by Sahelian standards, of 
paddy marketings by the Malian government after 1970 was the result of 
progress in the Office and, after 1975, of progress in the Segou and Mopti 
projects. 

Following the poor harvests at the Segou and Mopti rice projects in 
1973 and 1974, due to poor floods, production and marketings almost 

28The real price of paddy (i.e. the nominal price deflated by the GDP deflator) increased 
by 64 percent in this period. 



reached their planned levels in 1975-77. This success was due to some of 
the same factors that encouraged production in the Office, principally the 
increase in the real price of paddy, but was also attributable to technical 
changes and to subsidies on irrigation works and extension services. The 
yield increases from the use of improved seeds and better water control in 
the polders are an important example of the government's ability to ex- 
ploit the resources of the Niger-Bani river system and, in so doing, to in- 
fluence the marketed supply of paddy, which the first government failed 
to do. 

The current government has also established regional rice projects to 
increase rural incomes and to maintain regional food self-sufficiency. The 
small dams in Sikasso and the pumping systems in Cao and Kayes are not 
intended to produce rice for export to the cities (as are the Mopti and 
Segou projects), but to increase production in regions that tend to import 
even in normal rainfall years and to reduce the prospect of famine in 
subnormal and drought years. The installation of such projects is also 
intended to reduce the costs of supplying poorly accessible regions, two of 
which, Kayes and Cao, now receive important shares of OPAM'S 
marketings. 

Essential to the recent emphasis of policy on stimulating production 
and on reducing imports has been the attempt to raise real producer and 
consumer prices. The nominal protection coefficients presented above in 
Table 9.13 show that cooperative prices, after the increases of 1969, were 
close to Bamako c.i.f. prices and remained there except during the years 
of the drought, when world prices were high and large imports had to be 
subsidized. Market prices were always above cooperative prices and 
world prices except during the drought. Consumers without access to co- 
operative supplies were therefore taxed with respect to the c.i.f. prices, 
whereas consumers with access were subsidized. The cooperative price of 
rice has risen faster than the rate of inflation and faster than the market 
price of rice, whereas the market price has not grown so fast as the rate of 
inflation since 1974. 

The marketing policies of the two governments have been similar. Pri- 
vate cereals trade was made legal after 1969, but was again banned in 
1971, subject to the qualification that it is to become legal after OPAM has 
constituted a stock of 40,000 mt of The immediate effect of liber- 
alization in 1969 was to reduce OPAM's purchases of millet, which have 
never regained their level of 1968. OPAM has been able to buy much 
more paddy since 1969, but that success has been a counterpart to the 
production policies of the government. It is clear that the commodity 

2BSee the CILSS (4) Mali country study for a record of OPAM's recent stockholdings. 
Stocks were greater than this amount at the end of the 1971-72 and 1973-74 seasons, but it 
is not known if private trade was then made legal. 
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composition of OPAM's purchases (much more rice than millet, sorghum, 
or maize) reflects more the system of physical control in projects than it 
does relative prices or total outputs. OPAM has again lost money since 
1968, especially during the drought, when it absorbed the costs of supply- 
ing food aid to much of Mali. 

In the 1974-78 Plan it was assumed that per capita consumption of rice 
would increase and that of millet and sorghum would decrease without 
any change in their relative prices. First, planners argued that higher 
paddy prices and input subsidies had to be maintained. Second, it was felt 
that the government could not offer consumer subsidies because it could 
not afford them, nor could it, as with production subsidies, rely on foreign 
aid to pay for them. Third, the possibility that surpluses could be ex- 
ported regularly was rejected, although small exports in favorable years- 
and the emphasis of policy was on favorable crop years when the weather 
was good and not on years when world prices were favorable-were con- 
sidered. Planners argued that rejecting an export policy allowed the loos- 
ening of the constraint that had forced the government to lower its paddy 
price in 1960 (12, 16). 

Self-sufficiency was attained in 1976 and 1977, although imports were 
necessary in 1978 as a result of poor rainfall and the export of stocks of 
paddy and rice from the 1976-77 harvest. The problem of policy, as 
viewed by the government, is to maintain self-sufficiency subject to sup- 
ply changes caused by weather and to fluctuations in world prices. 

An Evaluation of Policies 
Of the three classes ofpolicy described in the Introduction, investment 

has been the most important in Mali, with tax/subsidy and priceltrade be- 
ing of lesser importance. Investments have been generally associated 
with direct government interventions. 

The major investments have been made in construction and rehabilita- 
tion of irrigation works, whose scale and technical complexity necessitate 
public intervention of some form. Although Delta farmers had long grown 
flooded rice, they had no capacity to make yield-increasing investments, 
such as dike and canal construction or mechanical deep-plowing to kill 
wild rice, and productivity remained low until the end of the 1960's. 

Secondary investments, such as those in mills and warehouses, fol- 
lowed from the primary investments in water control. Secondary govern- 
ment investments were associated with the decision to accept some paddy 
from producers in irrigated areas in order to amortize (in part) the capital 
costs of irrigation. They were also consistent with the government's desire 
to control cereal marketings. 

Investments in irrigation, the central policy because of the country's 
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natural and historical advantages in rice production, have been generally 
successful. They would not, however, have been so without complemen- 
tary government interventions, especially the provision of inputs (for ex- 
ample improved seeds) and of technical advice to farmers. The failures of 
earlier investments (for example the construction of polders during the 
colonial period and the attempts to rehabilitate them during the 1960's) 
were due to the inability to provide such services. Inputs and extension 
were also essential to exploiting the Office du Niger's underused capacity. 
The new Office program after 1970 involved reorganization of production, 
such as the transfer of cotton lands to rice and of state farm rice land 
(regie) to settler management, which contributed to the growth ofproduc- 
tion in the 1970's. 

The success of these public investments and interventions owes much 
to physical factors. The Office du Niger, with its sunk costs of irrigation, 
and the Niger-Bani Delta allow simple and inexpensive water control, to 
which entry can be restricted. Public agencies controlling the irrigation 
works are able to control some of the supply of paddy from them. Physical 
control of paddy, as opposed to control through the price system, allows 
the government to operate its mills at roughly full capacity and thereby to 
avoid underutilization of fixed capaciV0 without having to pay the mar- 
ket price to buy paddy. On the other hand, physical factors, especially the 
poor national transport system, work against the input supply and crop 
marketing agencies because of the high costs involved in supplying some 
regions. 

Constraints on expansion of investments in production are financial and 
climatic. The government's ability to expand irrigated or empoldered 
areas depends almost entirely on foreign financing. Attracting that financ- 
ing depends, in part, on relative rates of return, and rice is often less re- 
munerative than cotton or groundnuts. Although the Malian government 
has argued that the costs of not having secure food supplies during 
droughts are greater than the costs of obtaining them by growing rice, 
some investments, especially those on the polders projects, are probably 
not secure enough to compensate for their lower rates of return than 
those on investments in export crops. 

The objectives of pricettrade policies have been to supply urban centers 
cheaply, to protect producers and consumers from price fluctuations, and 
to maintain fixed prices of cereals throughout the country. Policies have 
included the ban of private trade in cereals (except during the liberaliza- 
tion between 1969 and 1971), and the establishment ofa national market- 

30Analysis of Malian milling costs, especially those of its large industrial mills, shows that 
they are substantially lower than costs of similar mills in other West African countries and 
that much of the Malian advantage is due to lower average fixed costs. 
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ing agency, fixed producer prices, and cost-price schedules for collection, 
milling, and marketing. International rice trade was regulated by export 
restrictions before 1966 and by import quotas after 1968. 

Constraints on price policy are mainly political and financial. Holding 
fixed consumer prices in all areas results in OPAM losses on cereals 
supplied to the Gao and Kayes regions, for which marketing costs are 
higher than for the Bamako market. OPAM has also carried over deficits 
resulting from its shipments during the 1972-74 drought and froin the 
subsidies it paid to consumers of commercially imported rice during the 
period of high world prices, which coincided with the drought. The 
government, which establishes the prices at which OPAM must buy and 
sell, does not want to raise consumer prices in Bamako because ofthe effect 
on the incomes ofits workers; it does not want to raise prices in the outlying 
areas to cover costs of OPAM's supplying them, for similar reasons. 

Price policies have had mixed results. In the main urban market at Ba- 
mako they have led to a price structure in which market retail prices are 
greater than official retail prices. This implies that there is excess demand 
at the official price, which OPAM cannot meet, forcing consumers to buy 
in the private markets. On the other hand, the bias of the price structure 
in favor of consumers in outlying areas has probably enabled OPAM to 
control distant markets by making private trade unprofitable there.31 
That official retail prices have always been lower than market prices sug- 
gests that OPAM has established a floor price and thereby helped to insu- 
late producers from downward seasonal and interannual price changes. 

At the outset of the 1974-75 season, the official paddy price and the 
corresponding retail rice price were increased. This change was responsi- 
ble for some of the expansion of production in the Office and in the 
flooded rice projects and the resulting growth of official marketings. 
Other forces behind that growth were the investments in the projects and 
other government interventions. The growth of production and of official 
marketings has not entirely eliminated the margirl between the official 
and market retail prices, and therefore the price policy continues to effect 
a transfer from producers to c0nsumers.3~ 

Trade is secondary to price in this class of policies. Rice's principal sub- 
stitutes, millet and sorghum, are almost entirely nontraded goods. Rice 
trade policy is limited by the fact that high transport costs to ports cause a 
wide separation between Malian f.0.b. and c.i.f. prices, thus allowing the 
domestic price of rice to change within a wide band without changes in 

3 1 0 P A M ' ~  losses in these activities (or, alternatively, the subsidies paid to consumers in 
outlying areas of the country) are financed out of credits from the Central Bank of Mali, on 
which OPAM is one of the largest drawers. 

32Effect~ of changing the producer price of paddy are analyzed in "Rice Production in 
Mali" (20) .  



exports or imports.33 When domestic prices are within that band, trade 
policy has no role. Trade policy was most important when Mali began to 
import rice after 1968. The costs of the import quotas, instituted partly 
because of foreign exchange shortages, fell on market consumers who 
paid prices above the c.i.f. price, not on consumers of OPAM rice, who 
usually paid less than the c.i.f. price because of the limited availability of 
subsidized imports. 

The government has used tax and subsidy policies infrequently because 
of budgetary limitations. Rice and other cereals are exempt from indirect 
consumer taxes, except those embodied in the inputs used to produce and 
market them. There is a small net subsidy throughout the rice sector, 
which benefits mainly farmers in the development projects. Subsidies fall 
largely on the capital costs of irrigation works and on the variable costs of 
extension services. Subsidies on farm equipment sold officially were re- 
moved before the 1977-78 crop year, and the government has announced 
its intention to remove all remaining subsidies, including those on fertil- 
izers. The net subsidy on capital costs of irrigation arises from the insuffi- 
ciency of in-kind water charges paid by participating farmers.34 This par- 
ticular subsidy is an effective policy, from the government's viewpoint, 
because it is paid partly out of foreign aid to the rice development pro- 
jects; it allows greater incentives to farmers without higher paddy prices 
and thus without higher retail rice prices. 

The policies described here have clearly helped the government to 
reduce imports and to increase official marketings of rice. They have been 
only partly successhl in increasing rural incomes because of the small 
proportion of the rural population involved in rice production. Price policy 
favors those who can buy in the official stores and discriminates against 
those who buy in the private markets, where prices are higher and more 
variable. The main impediment to advancing governmental objectives is 
still weather fluctuations, which cause output to fall, leading to higher 
domestic prices and necessitating imports. A policy of achieving hll 
production security through irrigation schemes, in order to eliminate 
imports in even the worst years and to allow almost complete control of 
marketings, has not been adopted because ofits high investment costs, the 
serious budget restrictions in Mali, and the limited supply of concessional 

33The difference between the Dakar c. i . f .  price and the Bamako c. i . f .  price is roughly 
25.000 to 30,000 mDmt. This implies that the band within which domestic pricescan change is 
50,000 to 60,000 mUmt, i.e. twice the margin between the c.i.f. Dakar and c.i.f. Bamako 
prices, or 45 to 55 percent of official retail rice prices in Bamako. 

34The incidence of taxes throughout the rice sector is discussed more completely in (zo), 
where it is shown that farmers benefit from subsidies on irrigation works and extension ser- 
vices but that the official paddy price is far below import substitution levels. This means on 
the whole that the effective rate of protection on officially marketed output is significantly 
negative. 
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aid. An important associated policy to reduce imports and to achieve 
greater food security is the establishment of government grain reserves. 
This has only recently begun to be  implemented and it is too early to 
evaluate its effects. 

Prognosis 

Since 1968 Malian rice and cereals policy has been built upon three main 
arguments. The first and most important is that rice production in irrigated 
and flooded perimeters is more secure against both subnormal rainfall and 
floods and severe drought than is the rainfed cultivation of millet and 
sorghum. That assumption is valid in the Office du Niger, but is less so in 
the controlled submersion polders at Segou and Mopti, from which 35 
percent of Mali's projected 1980 paddy output is expected (31). If the 
polders are less secure than planned, there will be  greater fluctuations in 
paddy production, and the average supply will be  less to the extent that 
increased risks impair intensification in those projects. Consequently, the 
government will confront a choice between priceltrade policies (especially 
a reliance on imports in bad years and on stocking supplies in good years) 
and policies to make production more secure. But secure production 
techniques (for example, pumping schemes like the one at San, which 
operates as part of the Segou project), if they cost more than current 
techniques, would impair Mali's export ~ o m p e t i t i v e n e s s ~ ~  and its efforts to 
restrain domestic prices. The Malian government has stated that it is 
willing to bear the costs of more secure systems of water supply because 
a n y  o t h e r  p o l i c y  "would bring ,  i n  c a s e  of d r o u g h t ,  greater  e c o n o m i c ,  social  
and political costs,"36 but its capacity to do so depends upon concessional 
foreign financing. 

The second argument is the incorrect perception that rice is more nu- 
tritious than millet and hence that rice consumption should b e  increased. 
Policy makers have argued also that if rice were available in increasing 
quantities and at lower prices, consumers would readily increase their 
purchases of it and that the stagnation of consumption after independence 
was the result of the failure of production to expand. The limited availabil- 
ity of foreign aid to fund, for example, large extensions of the Segou and 
Mopti projects has not permitted the empirical validation of this line of 
reasoning, but there is no question that it influences the Malian govern- 
ment and its cereals investment decisions. 

35Malian rice exports can be competitive in Ivorian markets at a world price (c.i.f. Abid- 
jan) of $goo/mt for 25 to 35 percent broken rice, but Malian rice is not competitive in Dakar 
at a world price of $z5o/mt for 80 percent broken rice (20). 

36See (14) .  Also see Stryker (26) for a general discussion of food security policies in the 
Sahel. 



The third assumption is the supposed necessity of complete govern- 
ment control of grain marketing. Attempts to achieve this control have 
never been successful and they remain unlikely. Continuing attempts at 
extensive public intervention result in fairly large financial costs (for ex- 
ample, OPAM's deficits) with almost no demonstrable benefits and in 
some hidden economic costs resulting from disincentives given to greater 
cereals output. This public policy has had less influence on rice than on 
other cereals because of the government's greater ability to control mar- 
k e t i n g ~  from the irrigation projects. But it is probable a more flexible mar- 
keting policy for rice projects would reduce some of the costs of current 
policy and encourage more rapid adoption of the intensified techniques 
that are now the object of much extension effort.3' 

The retention of these assumptions implies that rice will continue to be  
the principal instrument of Malian cereals policy. This conclusion is rein- 
forced by the slow development of technologies for the production and 
transformation of rainfed cereals. 

Because the majority of Malian farmers do not grow rice and will not do 
so in the conceivable future, the objectives ofincreasing rural incomes will 
not be well achieved. The rice projects have increased rural incomes, but 
they affect fewer than 250,000 people in a rural population of 5,500,ooo. 
The emphasis of other Malian development projects is largely on produc- 
tion and marketing of cash crops, not on development of rainfed cereals. 

If rice remains the basis ofcereals policy, the high costs of some types of 
projects (for example, new large dam irrigation works or pumping 
systems) and the continuing experience of poor harvests, of which the 
1977-78 crop year is the latest example, will impel policy to turn 
increasingly to the Office du Niger. For the Office to continue to increase 
productivity, policy makers must choose among intensification of 
production (incurring some capital costs not necessitated by a more 
extensive policy), extension of cultivated areas to utilize more fully the 
existing irrigation network, or some mix of the two policies (27, 31). The 
Office has the advantages that its main capital costs are sunk and that aid 
donors are now willing to pay for the rehabilitation projects. Foreign aid, 
which is necessary in view of the budgetary constraint, is related both to 
water security in the Office and to the recent advances there. An 
emphasis on intensification in the Office has advantages over other 
policies (for example more polder construction in the Delta or greater 
development of rainfed cereals in southern Mali). The main advantage is 
that it allows constitution of larger supplies, either for export (if world 

37See (4) and (26) for criticism of Malian marketing policies, enumeration of some of the 
inefficiencies of the present system (in Mali and in other Sahelian countries), and proposals 
for reform. 
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prices are favorable) or for storage to maintain national self-sufficiency in 
deficit years, which could also contribute to greater price stability.3B 

Rice production involves less than 30 percent of the rural population, 
and consumption of rice provides only 15 percent of the national supply of 
calories. Nevertheless, the great dependence on rice of Malian cereals 
policy has persisted. This orientation has derived largely from the hydro- 
logic qualities of the Malian segment of the Niger River and from the leg- 
acy of French policy in the Office du Niger, which provide Mali with spe- 
cial advantages in rice production. Although those physical bases of policy 
changed little from the first regime to its successor, the instruments and 
results of policy have differed greatly. The adoption of new policies by the 
current government enabled it eventually to regain self-sufficiency and 
even to export rice. But the government is now faced with the problem of 
limiting the costs of enhancing production security as it decides how to 
expand rice production in Mali. 
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10. Rice Production in Mali 

John McIntire 

The principal objectives of Malian rice policy have been to reduce im- 
ports, to stabilize urban prices and supplies, to increase and stabilize the 
incomes of rice farmers, and to achieve national food security. These goals 
have been achieved partly by expanding production at decreasing costs 
without trade restrictions or price supports. The success of policy has 
been based on the exploitation of water resources at the Office du Niger, 
where the irrigation system provides complete production security, and 
on the Niger and Bani rivers, whose geographic and hydrologic character- 
istics permit extensive low-cost polder development. Farmers have been 
given some indirect subsidies, particularly on irrigation, and costs of pro- 
duction have been below world prices. 

The purposes of this chapter are to examine the economic efficiency of 
the expansion of Malian rice production and to study the effects of 
government policy in providing producer incentives. The chapter 
contains five sections: a description of the main production, milling, and 
marketing techniques; a discussion of the system of economic incentives 
affecting the rice sector; a comparison of the private and social costs of rice 
production; an analysis of the sensitivities of those benefits to changes in 
important parameters such as labor costs, yields, and the world price of 
rice; and an evaluation of the effects of various policies on government 
objectives. 

Description of Techniques 

Production 

Table lo. 1 shows quantities and costs per hectare (ha) of inputs used in 
these techniques. The important characteristics of the principal rice pro- 
duction techniques practiced in 1976 are summarized in Table 9.5 in the 
previous chapter. The oldest production technique in Mali is the flooded 
system (TFM) in the Delta of the Niger and Bani rivers around the city of 
Mopti and along the flood plains of the Niger toward Segou and of the 
Bani toward San. Traditional flooded rice is grown in holdings of about 1.5 
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ha over a total area of 80,000 to ioo,ooo ha.' Farmers have larger holdings 
of rice than of rainfed cereals (millet and sorghum) and combine agricul- 
ture with fishing, herding, and trade. There is no mechanization, al- 
though animal traction has been common since the 1920's and is now 
more important than manual c ~ l t i v a t i o n . ~  The only water control is the 
construction of earth dikes to prevent too rapid entry of water onto fields 
of immature plants. Average gross paddy yields are 500 to 700 kilograms 
(kg) per ha; maximum yields are 1,000 to 1,200 kg without the use of inor- 
ganic fertilizers. 

The crop cycle begins in late May with the first usable rains.3 The flood 
starts to rise in the last two weeks of June, reaches most fields between 
August 15 and September 15, achieves its peak in October, falls rapidly 
from mid-November to January, and subsides slowly after January. Flood 
timing and height are highly variable and are not strongly correlated with 
regional rainfall because they are determined by rainfall throughout the 
basins of the Niger and Bani rivers upstream of the Delta. 

The crop calendar is adapted to the supply of water. Soil preparation, 
whether accomplished manually or with animal traction, is possible only 
when there has been enough rain to break the hardpan that forms on the 
soil between February and mid-May. Hand seeding of O y z a  glaberrima 
follows plowing, and the seeds are turned over with a hand hoe to prevent 
desiccation. Many seed varieties have been identified in the Delta, and 
the choice of variety depends upon the position of the farmer's field with 
respect to the river.4 Farmers with lower fields choose longer-cycle, gen- 
erally floating, varieties and plant earlier because their plants must germi- 
nate and grow rapidly enough to survive the earlier entry ofwater. Those 
having higher fields try not to plant too early because of the potential for 
desiccation in the interval between the first rains and the arrival of the 
flood. They also use shorter-cycle, generally standing, varieties to avoid 
desiccation of immature plants after the flood's recession. 

Fields are weeded after seeding and before the flood's arrival, which 
drowns any remaining weeds that have not grown above the level of the 
water. There is little fieldwork between weeding and harvesting times. 
Harvesting is done with sickles from the end of November to the end of 

'Rice parcels in eight areas of the Delta surveyed in 1973 and 1974 vary, on average, 
between 0.8 and 4.4 ha (2, 4) .  Accurate estimations of the total area devoted to traditional 
rice cultivation in the Delta are not available. The average holding of millet was about 1.3 ha 
per family, but the typical family did not have 1.5 ha of rice and 1.3 ha of millet; the mode 
seemed to be that families or zones would tend to be more specialized in one crop 

2A description of the Delta's rice cultivators in the 1950's and early 1960's is contained in 
( 1 ,  \ol. 1, pp. 199-228). 

=Usable rain is defined as three millimeters in one day. Gallais observed that the first 
useful rain generally fell beheen May 15 and July 15 (1). 

4Gallais writes that Pierre Viguier, an agronomist who worked in the French Sudan in 
the 1930's, identified 41 varieties of Oryza glaberrima ( I ,  vol. 1, p. 99). 
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January. The paddy is piled in the fields to dry and threshed on the 
ground with flails. 

Heavy fieldwork is done almost exclusively by men while women and 
children do ancillary tasks.5 The introduction of animal traction reduces 
work per hectare at plowing time when off-farm labor is scarce because 
hired workers, who often come from millet-growing regions, are planting 
and weeding their own fields. Hired labor is more abundant at harvesttime 
because workers from millet regions have finished their harvests by late 
November and come to the rice regions in December to work. Use of hired 
labor has become more important since the introduction ofanimal traction 
enabled farmers to plant larger areas. Development of the traditional sys- 
tem is restrained by the variability of flooding, the severe infestation of 
fields with wild rice,6 and the low yields of the local varieties. 

The second important production technique, the controlled flooded 
polder system in Operations Riz Segou and Mopti, has been developed to 
solve the problems of the traditional uncontrolled flooded system. The 
new techniques (CFS and CFM) are designed primarily to shift 
traditional farmers into the improved polders. However, they have also 
introduced rice farming into some areas, especially near Segou, that were 
formerly devoted largely to millet and sorghum cultivation, and to some 
absentee farmers, especially near Mopti, who have other primary 
activities such as trade. 

The basis of the improved techniques is an unleveled polder consisting 
of an inlet gate, a common canal and drain, and an earth-protection dike 
encircling the cultivable area. Deep-plowing is done to kill wild rice. Em- 
poldering allows control of the rate and timing of flooding and retention of 
water in the fields after filling; it thus prevents too early or too rapid filling 
and too rapid emptying. The system has no capacity to fill polders if the 
flood does not arrive and no capacity to empty them if the flood has not 
receded when the rice has matured. Polders are planted only in rice al- 
though some polder areas are left in pasture.' 

Empoldering and improved control of flooding increase the yields of 
the improved sativa varieties. They permit better separation of varieties 

5Women's work is usually limited to threshing, winnowing, and head-loading paddy 
home. Children help with plowing and crop protection. 

sThe occurrence of wild rice seems to be more serious in OpCration Riz Mopti than else- 
where in and around the Delta (1). To combat wild rice, farmers sometimes plow after haw- 
est, and mechanical deep-plowing is sometimes done. Chemical methods of control have 
been rejected as too expensive. At Mopti there has also been a program of weeding in deep 
water jfaucardnge), which necessitates taking land out of production for one season. 

'In Opkration h z  Mopti in 1975-76, 16,074 ha were planted and only 12,703 ha were 
harvested. Polders at that project were redesigned and reduced from a planned 31,000 to 
26,000 ha (7). Reduction ofareas within the protection dike causes an increase in the average 
fixed costs of irrigation works, but such increases are partly offset by the value of the pasture 
planted in areas taken out of rice. 
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according to water needs and resistance to flooding. They also allow bet- 
ter control of the crop calendar by regulating the timing of the flood. For 
both of those reasons, average gross paddy yields have grown to as much 
as 1,750 kglha on harvested areas, although they are smaller on seeded 
areas because of the incomplete filling of some polders. 

Field techniques now differ little between the traditional and new sys- 
tems, except for the introduction of harrowing and mechanical threshing. 
There is as yet no system of ox-drawn tool-bar weeding, and harvesting is 
still done with sickles. The more general use of animal traction in the new 
system has allowed an increase in the average size ofrice holding, recently 
about 2.5 to 3.0 ha, and farmers generally have similar holdings in millet or 
sorghum. 

Two new practices have been introduced to the Mopti and Segou rice 
projects. The first, seeding in lines with ox-drawn seeders owned by the 
projects and rented to farmers, is designed to increase yields by permit- 
ting easier hoe weeding. The second, the application of small amounts of 
inorganic nitrogen and phosphate, is done after line seeding has been 
widely established in the projects. These practices, which now involve 
perhaps l o  percent of the farmers in the two projects, have been included 
in the definition of the intensified Mopti and Segou techniques (CFMI 
and CFSI). 

Amortization of flood control works, extension services, and project ad- 
ministration costs are partly supported by a land use fee levied on farmers 
in the two projects. The fee is a fixed amount of paddy per hectare and 
must be paid in kind. The projects also offer mechanical threshing and 
deep-plowing services to participating farmers, for which payment can be 
in kind or in cash. 

The irrigated technique at the Office du Niger (ONC in Table lo. 1) now 
supplies 35 to 40 percent of national paddy output and 60 to 70 percent of 
officially marketed paddy.e The Office is a semiautonomous public agency 
which rents land to farmers for a fixed in-kind fee per ha. After payment of 
the fee, farmers are supposed to surrender all their production to the pro- 
ject at the official price except an allowance for the consumption offamily 
members. The Office sells seeds, oxen, and equipment to farmers on 
credit, provides extension services, maintains the irrigation network, and 
transports and mills paddy. Farmers do not own their lands, which can be 
taken from them for nonpayment of debts, and have little autononry in 
production decisions, such as irrigation control. 

8The Office du Niger was established by the French in the 1930's to grow cotton as an 
export crop and rice as a subsistence crop for settler farmers, many of whom were brought to 
Mali from what is now Upper Volta. The Office is in an arid area of low population density, 
and efforts to intensify production there have, until recently, failed, in part because of insuf- 
ficient density of settlement. See (13) for a history of the Office. 



Water control in the  Office is maintained by a barrage at Markala, 250 
km downstream from Bamako, which diverts water into a head canal of 8 
km. This canal then bifurcates into two primary canals, the Canal d e  Ma- 
cina, which runs northeast, and the Canal du Sahel, which runs north. 
The Canal d e  Macina feeds the production sector of Kolongo, and the Ca- 
nal du Sahel feeds the remaining three-Molodo, Kourouma, and Niono. 
The four rice-producing sectors are divided into a total of 23 production 
units, all but one of which are managed by  farmer^.^ 

The Office is an extensive system supporting a comparatively small 
population of 47,000 on 40,000 ha of rice.1° The average holding is 9.5 ha, 
the mode is about 7 ha, and a few farms are as large as 80 ha. Some 
farmers have millet and sorghum fields, about which little is known, al- 
though such holdings in the Office are probably less important than they 
are in the Segou or Mopti project. Oxen draft power is universal and hold- 
ings of animals and equipment per ha by Office farmers are greater than 
those of Segou or Mopti farmers, a fact that explains the larger Office 
holdings. The water control in the Office makes average gross paddy 
yields the largest in Mali, more than 2,250 kg/ha, and maximum yields 
sometimes approach 5,000 kg." 

The crop calendar begins in April with a shallow pre-irrigation to per- 
mit plowing before the first usable rains in late May. Plowing, broadcast 
seeding, and harrowing are done throughout May and June, and some- 
times as late as the first third of August. A single hand weeding is done in 
July and August. Fertilizer is applied on roughly 30 percent of farms in 
doses of 50 to loo kg of urea per ha. Fields are inundated in mid-August 
and drained after the first of November. Harvesting with sickles begins in 
December and continues until the end of January. The Office threshes 80 
percent of the paddy mechanically with stationary threshers, using its 
own machine and crews of hired labor, and charges farmers a fixed 
amount of paddy per ton threshed. Farmers thresh about one-fifth of the 
harvest by hand and transport their share of the crop to the household by 
cart or by donkey. 

Although the Office has recently been quite successful in raising yields, 
measures to intensify production are necessary ifyields are to continue to 
grow. A program of intensification has been defined that includes me- 
chanical field leveling, line seeding, and increased use of inorganic fertil- 
izers. The resulting field technique is the intensified Office technique 

sThe remaining unit is used as  a seed farm by the Office's administration. There are also 
some rice lands (hors casier) outside the officially developed area, which may produce 2,000 
to 3,000 mt of paddy. 

IoNote, in comparison, that Operation Riz Segou supports 115,000 to 125,000 people on 
a rice area of 35,000 ha (8). 

"Yield estimates in the Office are made from crop cuttings and perhaps overstate true 
yields. 
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(ONI) noted in Table lo. 1. Although this technique is not now practiced, 
estimates have been made of its costs and returns and they are discussed 
below (14). 

The fourth production technique is the rainfedlswamp technique in 
southern Mali that is practiced on 15,000 to 20,000 ha spread over a net- 
work of small river basins in an area of 4.5 million ha. The only true riiinfed 
technique is in the highest rainfall areas along the borders of the Ivory 
Coast and Guinea, where rice is sometimes grown in rotation with corn, 
sorghum, peanuts, and vegetables. Swamp variants of the technique use 
rainwater indirectly from the overflow of small rivers or from slope runoff, 
and water control is provided by simple hand-built earthworks. Rice is 
grown in swamps in rotation with other cereals and double-cropped with 
vegetables. 

Cotton is the principal cash crop of the region, millet and sorghum the 
principal cereals, and rice is generally grown to complement these other 
crops. Average rice field size varies with the use of animal traction; it is 
1.0 to 1.5 ha on farms that have oxen draft power and less than 0.5 ha on 
farms that do not. Large farms managed by men with manual cultivation, 
broadcast seeding, and sickle harvesting have been used in the analysis as 
the traditional swamp technique (TS). Women have smaller holdings 
which they cultivate manually with transplanting and finger-knife har- 
vesting, but lack of data prevents the inclusion of that technique in the 
analysis. Average gross paddy yields are roughly 1,200 kg/ha with animal 
traction and slightly less without. 

Operation Riz Pluvial et  Bas Fonds (Sikasso) has begun a program to 
improve the traditional swampIrainfed technique described above. The 
project provides water control to fields by constructing barrages across 
small rivers, which can be used to divert water to fields if rainfall is insuffi- 
cient. Plows and other equipment are sold on credit, selected Orysa sa- 
tica seeds are distributed, and fields are deep-plowed when they are first 
cultivated. There are few other technical changes. Farmers do not use in- 
organic fertilizers or pesticides, seeds are broadcast, and paddy is 
threshed by hand. Average gross paddy yields have increased to 1,800 kg/ 
ha with this technique (IPS in Table lo.  i).12 

Improved areas in the project have reached slightly more than 4,000 ha 
in 1975-76, with plans for expansion to 11,500 ha by 1980. Studies ofthe 
region have estimated the rice land availability to be 200,000 ha (g), but 
its development is restricted by low population density (owing to the pre- 
sence in many areas of onchocerciasis, a disease commonly known as river 
blindness) and the very poor condition of roads, which makes input deliv- 
ery and product marketing difficult. 

12The project has raised average farm size to about 3 ha, thus contributing to the installa- 
tion of rice as a staple crop in a region where it had been secondary. 



T A B L E  10.2. Farm to Mill Transpori 

Field technique Mode and distance of transport Desipator 

Office, current (ONC) By 12-ton truck over 30 km of poor dirt P C 0  
and Office, intensified roads or by barge over 30 km of canal 
(ONI) 

Segou, current (CFS), By 12- ton truck over 45 km to small PCS" 
and Segou, intensified hullers in Segou, or 80 km to indus- 
(CFSI) trial mill in Diafarabe, both on poor 

dirt and paved roads 

Mopti, current (CFM), By 12-ton truck over 35 km of poor PC M 
and Mopti, intensified paved road to industrial mill at 
(CFMI) Sevare 

Sikasso, improved swamp By 20-ton truck over 50 km of poor dirt PCR 
( Ips )  and paved roads 

Sikasso, traditional By cart or by head-lead, costs of which P C F  
swamp and rainfed are included in field labor times and 
(TS), and Mopti, tradi- in capital value of farm equipment 
tional flooded (TFM) 

S O L  ACES:  PCO, 6; PCS.8; PCM, i; PCR.9; and PCF. 1 . 2 . 9 .  
N O T E :  Distance5 are a\.erages from field to mill, weighted by the percent oft<,tal paddy collected from each 

producing area. 
"An a\er:ryc distance ol 60 km was used in the resource cost analysis. 

Transport to Mill and to  Household 

Table 10.2 shows the systems of paddy collection and mill transport as- 
sociated with each field technique. It has been assumed, except for field- 
to-household transport in the traditional Delta (TFM) and traditional 
swampIrainfed (TS) techniques, that public agencies control the collection 
and mill transport of paddy. So little is known about the activities of pri- 
vate traders in paddy that their activities have not been included in the 
analysis. 

Transport of threshed paddy from fields to households in the Delta and 
in Sikasso is done by head-load, donkey, or animal cart. Delta rice fields 
are planted farther from villages than are maize or millet fields, but no 
more than 90 minutes on foot. Sikasso rice fields are closer to villages, at 
most 30 minutes on foot. Net yields with these techniques are not much 
greater than 1,000 kg of paddy, so the output ofone hectare could be car- 
ried in two cartloads or 30 to 40 head-loads. Labor costs of paddy trans- 
port to households are included in field labor times in these techniques. 

Transport of threshed paddy to the warehouses and mills in the Segou 
and Mopti projects and in the Office du  Niger is in two stages. Paddy is 
first transported from fields to adjacent roads in tractor-pulled trailers. 
The Office then moves paddy to its mills over an average of 30 km, most of 
them on poor dirt roads. Paddy in the Segou project is transported over 
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similar roads an average of 45 km to small hullers in Segou or 80 km to a 
mill in Diafarabe. Paddy in the Mopti project is hauled over an average 
distance of 35 km, mostly on a paved road to the Sevare mill. The small 
quantity of paddy bought by the Sikasso rice project is collected and 
moved to the project's huller in Sikasso, an average of 50 km on very poor 
roads. Collection, sacking, and transport costs incurred by the projects 
are reimbursed at official cost schedules established by the Ministry of 
Finance. 

Milling 

Table 10.3 shows characteristics of the most important milling tech- 
niques. The Office des Produits Agricoles du Mali (OPAM) and the Office 
du Niger operate all large mills except one, at Tamani, which is not now 
in use. Apart from the Tamani mill, private milling in Mali is restricted to 
hand pounding and small electric or diesel steel cylinder hullers. 

In the two traditional field production systems described (TFM andTS), 
women hand-pound paddy. The work is done either individually or in large 
groups after harvest for home consumption, and some women earn money 
by pounding for other families. Where electric or diesel hullers have been 
installed (for example in villages near the Segou rice project), hand pound- 
ing has been rapidly displaced. 

Small electric or diesel-powered hullers are not imported officially, but 

T A B L E  10.3. Key Characteristics of Rice-Milling Techniques 

Projected Rice milled Unit By- 
Milling full capacityo Percent Milling in 1976 cost prod- 

technique (000 mt paddylyr) bn,kensb ratio (030 mt)  (mflkg) ucts' 

Industriald 
Molodo (IMO) 18 60% 0.65 12.5 16.4 yes 
Kourouma (IMO) 18 60 0.67 12.4 16.4 yes 
Kolongo (IMO) 12 70 0.64 4.3 16.4 yes 
Sevare (IMS) 15 40 0.57 8.4 13.3 yes 

Small steel cylinder 
hullers (SM) 37.50 60-70 0.45-0.70 n.a. 8-15 some 

Hand pounding (HP) - 80-100 0.70 75-80 30 some 

S O V R ( : E S :  lndustrial (except Sevare), 6; industrial (Sevare). 7; small steel-cylinder h~rllers, 11;  hand I)ound~ng, 
1.5, Diafarabe, Tamani, and Kourooba, 14 and 15. 

"5,000 hours ofnnnr~al operation assumed (i.e. 250days at 20 hourslday). 
bPercentages of hrokens are weighted averages (e.g. if the mill produces LO tons ofwhole grains and 10 tons 

nf 100 percent hrokens, then the percentage of brokens shown would be 50). The Sevare mill alone parboils rice. 
'The industrial techn~ques have by-products that are used for animal feed and Rnur; small steel-cylinder 

hullers and hand-pounding techniques have by-products that are used for construction and animal feed, or have 
no by-products. 

'The blolodo and Kourouma mills have apparently operated at greater than their rated capac~ties. l'our other 
mills have e ~ t h e r  cmly just begon to operate or recently started up again after long periods of inactivity: 
N'Diehougou. which hegan operations in 1976-77, has a projected full capacity of 18,000 rnt of paddy per year; 
Diafardbe (IMS) and Konronha, both owned by OPAM, have projected capacities of 12,500 and 6,000 mt ofpaddy 
per yeer, respectively, and have just started up again after roughly ten years ofinactivity; and Tamani, ;I privately 
cwned mill whose owner must nonetheless buy paddy and sell rice at prices fixed by OPAM. has a projected 
rapacity of 11.000 mt paddy per year. 
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they are widely used in rice-growing areas around Stgou, Mopti, and San. 
These machines do not have parboiling or polishing capacity and produce 
high percentages of broken grains. Outturns are 45 to 70 percent of rice, 
depending on the skill of the operator and the quality ofthe paddy. Hourly 
capacities are o. 15 metric tons (mt) ofpaddy, implying an annual capacity of 
375 mt if they are operated 2,500 hours per year. Estimates of the total 
number of machines vary from loo to 150, although many of them are not 
used, or are used infrequently owing to a shortage of spare parts and fuel. 
By-products are used to make plaster, or, if the husks have been removed 
by winnowing, to feed animals. 

Industrial rice milling is done principally in the Office du Niger. The 
Office has four mills, three with hourly capacity of 3.6 mt of paddy, and 
the fourth with hourly capacity of 2.5 mt. No parboiling is done in these 
mills. Flour and bran are sold to Office farmers as feed; husks are used in 
one mill to drive a generator and are discarded in the others. The only 
other currently operating industrial mill in Mali is run by OPAM at 
Sevare in association with Operation Riz Mopti. The Sevare mill has par- 
boiling capacity and produces mainly white rice. Husks are used to fuel a 
generator, and bran and flour are sold as feed. 

Marketing and Constrmption 

Table 10.4 shows the principal markets and modes of supply in Mali 
and in the Ivory Coast and Senegal where Malian rice is or might be ex- 
ported. OPAM has a legal monopoly on cereals marketing, but private 
traders are allowed to operate unofficially. (Analysis of the private sector 
has not been done here because so little is known about it.) OPAM ac- 
cepts rice from the Office du Niger and Sevare mills at rates established 
by the Ministry of Finance and transports it to urban markets. Until 1977 
OPAM did not have sufficient truck capcity to transport its purchases of 
all cereals and had to hire private truckers to do so. OPAM has since in- 
creased its truck fleet and now seems to have sufficient capacity. Rice is 
transported to the 42 administrative subregions in Mali, where it is dis- 
tributed to consumers through a system of stores. 

The majority of OPAM's deliveries are to the Bamako market. The Gao 
and Kayes urban markets are of secondary importance, and OPAM loses 
money on its deliveries to these markets owing to insufficient handling 
and transport margins. This is in part due to the government's policy of 
maintaining a fixed consumer price of rice throughout the nation. Small 
amounts of rice are also delivered to the Segou, Mopti, and Sikasso mar- 
kets from the mills associated with the rice projects in those areas. 

Export markets have also been identified in Abidjan, Bouake, and Da- 
kar. Recently, the Office du Niger exported rice to the Ivory Coast, and it 
has been assumed in the following analysis that future exports would also 



T A B L E  10.4. Principal Markets and Modes of Supply for Malian Rice 

Ac.ti\.~h 
designator 

Bamako 

Bamako 

Bamako 

Kayes 

Abidjan 

Dakar 

Bouake 

Abidjan 

Dakar 

Bouake 

Gao 

Sikasso farm 

Mopti farm 

KAY 

ABN 

DKR 

BKE 

ABN 

DKRM 

BKEM 

G A 0  

SIF 

MPF 

Segou (whether from 
Office dl1 Niger or 
from Operation Riz 
SCgou) 

Sikasso (whether from 
traditional rainfed 
technique or from 
Operation Riz 
Sikasso) 

Mopti (whether from 
traditional flooded 
technique or from 
Operation Riz 
Mopti) 

Segou (whether from 
Office du Niger or 
from Operation Riz 
Segou) 

Segou (whether from 
Office du  Niger or 
Operation Riz 
Segou) 

Segou (whether from 
Office du  Niger or 
from Operation Riz 
SCgou) 

Segou (whether from 
Office du  Niger or 
from Operation Riz 
Sbgou) 

Mopti (from 
Operation Riz 
Mopti) 

hlopti (from 
Operation Riz 
Mopti) 

Mopti (from - 

Operation Riz 
Mopti) 

Mopti (from 
Operation Riz 
M opti) 

Sikasso (from tradi- 
tional rainfed tech- 
nique) 

Mopti (from tradi- 
tional flooded tech- 
nique) 

D~*tanr,r and modec of tr.~n\pc~rt 

240 km by 12-ton truc,k 
over new paved road 

380 k ~ n  by 12-ton truck 
over paved road 

620 km by 12-ton truck 
over 380 km of poor 
paved road and 240 km of 
new paved road 

240 km by 12-ton truck 
over new paved road and 
495 km by rail from Ba- 
mako to Kayes 

1,145 km by 12-ton tn1c.k 
over mostly good paved 
road 

240 km by 12-ton truck 
over new paved road to 
Bamako and by rail to 
Dakar 

773 km by 12-ton truck 
over paved road 

1,305 km by 12-ton truck 
over mixed poor arid 
good paved road 

620 km to Bamako by 
12-ton truck over 380 km 
of poor paved road and 
240 km of new paved 
road; by rail from 13a- 
mako to Dakar 

933 km by 12-ton truck 
over mixed poor and 
good paved road 

River transport from Mopti 

Cart or head-load for on- 
fann consumption 

Cart or head-load for on- 
farm consumption 

SOI'RCES: 3,  except as hrllo\vs: S~kr(\\c> Ihnn. K \Mopti lam,, 2 and 7 
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be sent by road. Rice sent to Dakar has been assumed to go from Segou to 
Bamako by road and from Bamako to Dakar by rail. 

Incentives and Shadow Prices 

The system of incentives in the Malian rice sector has several general 
characteristics and several that are specific to the rice projects. The gen- 
eral characteristics are officially fixed product and input prices, plus a 
broad exemption of agriculture from tariffs and indirect taxes. Paddy and 
rice prices vary only by quality, never by location of market, production 
system, or season. They are established by ministerial decree, announced 
at the beginning of each crop season in June, and enforced by OPAM, 
which starts its crop-buying season in November. Rice imports are con- 
trolled by quotas and small tariffs. 

All agricultural inputs are sold through a state agency, the Societe de 
Credit et  d'Equipement Rural (SCAER), either directly to farmers or 
indirectly through the development projects. Direct subsidies on capital 
equipment such as plows, carts, and harrows existed in the past but were 
removed in the 1976-77 crop season; subsidies, however, were main- 
tained on fertilizers and fungicides, although the government plans to 
remove them soon. There are also some small indirect subsidies on inputs 
resulting from the insufficiency of margins allowed for shipment of inputs 
from the SCAER depot in Bamako to development projects. SCAER's 
costs of operation are partly supported by taxes on cotton and peanut 
production. 

The exemption of agriculture from tariffs and indirect taxes on direct 
inputs (for example fertilizers) or indirect inputs (for example gasoline 
used in project vehicles) is nearly complete. In principle, SCAER and the 
rice projects (including the Office du Niger) pay only a 3 percent tax on 
imports and no sales taxes at all, but, in practice, some additional duties 
are paid, especially those included in the prices of vehicles, petroleum 
products, and construction services bought from local suppliers. The rice 
projects and other state agencies also pay taxes on wages and salaries. 
There are no significant indirect taxes on traditional agriculture except a 
cattle head tax, which is poorly enforced. 

The rice projects and the Office are semiautonomous public agencies, 
which provide participating farmers with two classes of goods and services 
unavailable to others. First, in return for a fixed in-kind fee per ha of land 
allocated to them, farmers receive construction and maintenance of irriga- 
tion works and extension and administrative services. Farmers are also 
required to meet a marketing quota per ha of project land; this require- 
ment amounts to a tax because the official price of paddy has generally 
been below market prices. 



T A B L E  10.5.  F u n  Subsidies and Water Charges 
(hfallan liancsllnt rice) 

-- --- - -. -- 

-- 
C l a u  I 

Class 2 
\Vatrr and Extmrron .- - c:l~lss 1 
land de- and adrninia- Land and 

vrlopment trativr aver- Water Net Frr- Pest- preps- Totill Cl.~s* 2 
Trchnique c o ~ t r  head casts chargvs slllnidy Serda t~l izer  icide.; ration thresh in^ C r e d ~ t  Otheru auhsidy total 
-- --- - 

ONC 0 15,664 11,514 4,150 -115 790 0 0 -3,052 40 237 -2,100 2,050 
ON1 5,470 14,528 11,105 8,893 513 3,163 0 0 -3,844 168 287 287 9,180 
CFS 22,800 5,514 6,683 21,631 446 0 0 0 -277 0 -245 478 -21,153 
CFSI 12,768 5,146 5,347 12,567 -200 2,285 0 0 -199 78 378 2,342 14,909 
TS 0 0 0 0 - 14 0 0  0 0 0 - 1 6 7  -181 -181 
IPS 16,064 2,803 0 18,867 255 0 0  0 0 12 356 623 19,490 
TFM 0 0 0 0 - 39 0 0  0 0 0 -167 -206 -206 
CFM 28,501 4,595 4,774 28,322 -48 0 0 0 5,507 0 197 5,652 33,974 
CFMI 15,951 11,161 6,416 20,706 -21 2,285 0 0 2,164 78 377 4,883 25,589 

-. ~ 

s o t - n c ~ s :  ONC and ON1,6. CFS and CFSI, 8. TS and IPS, 9, and TFM, C F l l ,  .lnd CFMI, 7. 
uo'rr. Calculat~ons are niadr w ~ t h  producer price 01' paddy equal tcr 1975-76 level 01 40 ~nYkg. Cost, per ha h a w  bern converted to costs p r r  mVrlce by drvlding hy thr paddy 

yield and b) the milling ratio ii)mmonly asat,ci.~tr.d wit11 the field t e~hn i r~ue .  
"Tools, .mima1 feed, animal traction equipment. 
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The second includes goods and services for which payment is made di- 
rectly-machine services, inputs and their delivery, selected seeds, and 
credit. Farmers pay in kind for threshing, and in cash for inputs, selected 
seeds, and credit at the time of harvest. The projects sell inputs and pro- 
vide credit for SCAER's account and deliver paddy to mills for OPAM's 
account. For those services the projects are reimbursed at rates estab- 
lished by the Ministry of Finance. Estimates of the real costs of each class 
of services, farmer payments, and net subsidies are shown in Table 10.5. 

Marketing quotas and the requirement that some service payments be 
made in kind are intended to enable OPAM to control sales ofpaddy and 
rice and to ensure the financial viability of the projects. Official market- 
ings have grown rapidly as a result of the growth ofproject output, but the 
financial status of most projects is poor (with the possible exception of the 
Office du Niger), and they are subsidized, usually with concessional aid. 
Subsidies finance the construction and maintenance of irrigation works 
and the costs of extension services and administrative overhead. The gov- 
ernment hopes to reduce subsidies on recurrent costs. 

Shadow Prices 

The shadow prices used in the net social profitability analysis are shown 
in Table 10.6. (Their derivation and theoretical justification are discussed 
in Appendix B.) Of the adjustments necessary to derive shadow from mar- 
ket factor prices, only the removal of production taxes, specifically those 
on exports of cotton and peanuts, is likely to be of any quantitative signifi- 
cance. Such taxes will have important effects on shadow prices only iffac- 
tors used in rice production are withdrawn from cotton or peanut produc- 
tion and only if they are in inelastic supply. Land is excluded because 
there appears to be little competition for land among rice, cotton, and 
peanuts (with the exception of areas in southern Mali, which are not now 
largely devoted to rice). 

Unskilled labor is the only factor for which both of the above conditions 
might obtain. Evaluation of the sources of labor migration to rice produc- 
ing areas suggests, however, that most laborers come from millet-produc- 
ing areas (for example the Seno Plain and the Dogon Plateau) and not 
from the cotton and peanut areas. Unadjusted market prices were thus 
used as the basis ofthe shadow price estimates of unskilled labor. Surveys 
were made by the author in the informal labor markets at Sikasso, San, 
Mopti, Sofara, Segou, and Bamako and in rice-producing areas west of 
Segou to gather information on wages and the origins ofworkers. Wages 
across tasks (for example harvesting rice) were found to be roughly equal 
throughout the country, except in the Office du Niger and in the town of 
Sikasso, where they were higher. In Sikasso, this difference results from 
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T A B L E  10.6. Shadow Prices of Primary Factors by Region 

Primary factor 
Olfice 

Nation du Niger Stgot1 Mogti Sikasm 

Unskilled labor (mflman-day): 
Men 500 700 400-500 400 600-700 

Skilled labor (ratio of 
shadow to market wage): 1 1 1 1 1 

Land (mflhectare) 0 0 0 0 0 
Capital (percent): 

Informal, rural 20 
Formal, public on 

irrigation works 2.5 
Formal, public on 

farm equipment 8 

S O U R C E S :  For labor and land-sorveys made by author. For cap~tal-see Table 10.5. 

the proximity of higher wage areas in the Ivory Coast; in the Office, it 
arises from the strong demand for hired labor in irrigated rice and sugar- 
cane production. 

Shadow prices of capital are based on the assumption that the capital 
market is segmented and that capital is available for certain purposes at 
concessionary rates of interest. Segmentation is maintained by credit ra- 
tioning; farmers in the rice projects, for example, pay lower rates ofinter- 
est than do other farmers because access to credit is restricted by project 
agencies. 

The shadow price of land is assumed to be zero. Land rents are rare in 
Mali (in money or in kind) and seem to be paid only for site value, such as 
in the Office du Niger. Alternatives to rice production in the Office (for 
example wheat, long-staple cotton, or sugarcane) are discussed below in 
the sensitivity analysis. 

Activity Combinations 

Activity combinations used in calculations of social and private profit- 
ability for field collection, milling, and distribution techniques are pre- 
sented in the tabulation on p. 346. 

Activities were generally joined as they are in current practice, with 
two exceptions. The first is that the intensified field techniques (OMI, 
CFSI, and CFMI) were combined with post-harvest activities based upon 
Malian plans for expansion of milling capacity and judgments about the 
importance of these techniques in supplying the various markets listed in 
Table 10.4. The second is that export markets were identified and com- 
bined with production, collection, and milling techniques based upon an 
earlier study (16). These combinations have been used to estimate private 



ONClPCOIIhlOlBK CFSI/PCS/IMSlBK13 CFMIPCMIIMSIBK 
ONCIPCOIIMOIKAY CFSIIPCSISMIBK CFMIIPCMIIMSIBK 
ONCIPCOIIMOIABN CFSI/PCS/IMS/ABN13 CFMIIPCMIIMSIGAO 
ONC/PCO/IMO/DKR CFSI/PCS/IMS/DKR13 CFMIIPCMIIMSIABNM 
ONCIPCOIIMOIBKE CFSI/PCS/IhlS/BKE13 CFMIIPCMIIMSIDKRM 
ONIIPCOIIMOIBK TSIPCFIHPISIF CFMI/PCM/IMS/BKEM 
ONIIPCOIIMOIABN TSIPCRIIMSIBK 

ON1lPCO1lMOIDKR IPSIPCWIMSIBK 
ONIIPCOIIMOIBKE 

TFMIPCFIHPIMOF 
CFS/PCS/IhfS/BK'3 TFMIPCMIIMSIBK 
CFSIPCSISMIBK 

and social costs and returns throughout the rice sector; varying the activi- 
ties contained in any one combination (for example changing only the 
marketing activity) allows isolation ofcritical influences on those costs and 
returns. 

Private and Social Profitability 

Private profitability is defined only at the farm level. OPAM and other 
state agencies are assumed to cover their costs, including those resulting 
from taxes on the goods and services they purchase, through a combina- 
tion of revenue and public subsidy to the three post-harvest activities. 
Farm private profitability is defined as gross revenue (i.e. net paddy yield 
times the paddy price) minus the sum of domestic factor costs and trad- 
able input costs valued at market prices plus taxes.14 The farmgate paddy 
price is assumed to be the 1975-76 official price of 40 Malian francs 

(mf)hg. 
Net social profitability is equal to the c.i.f. price of imported rice minus 

tradable input and domestic factor costs. The c.i.f. price of rice in Bamako 
is assumed to be 182.2 mukg (i.e. $364.4/mt). The prices of imported rice 
and of tradable inputs are converted to domestic currency units at the offi- 
cial exchange rate; domestic factor costs are valued at their social opportu- 
nity costs or shadow prices shown in the tabulation. The difference be- 
tween private and net social profitability (per unit of rice output) equals 
the differences between the actual and the c.i.f, prices of rice in any given 
market, plus the sum of taxes or subsidies that affect the four activities in 
the rice sector, plus the sum of divergences between market and shadow 
factor prices. 

I3The Segou field and collection techniques have been combined with the milling activity 
corresponding to the industrial mill at Diafarabe, which OPAM has recently rehabilitated. 

14Seed costs and in-kind service fees are converted to money at the official paddy price of 
40 mflkg. 
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T A B L E  10.7. Net Pricate and Social Profitability, Lower Producer Price 
(llahan Iranclrnt 111 rrce)  

Field 
technique 
-- 

ONC 
ON1 
CFS 
CFSI 
TS 
IPS 
TFM 
CFM 
CFMI 

Field 
techn~que 

ONC 
ON1 
CFS 
CFSI 
TS 
IPS 
TSM 
CFM 
CFMI 

Net social 
profitabilih 

67,355 
58,374 
39,464 
60,364 
36,998 
47,252 

1,829 
16,681 
35,350 

(3) 
Effective 

rat? of 
protection 

Total net 
taxrs 

-- 

4,896 
- 1,893 
- 12,965 
-6,469 

7,809 
- 10,336 

7,374 
-24,134 
- 15,335 

Net Lnn 
taw* 

-2,751 
-9,540 
- 2 1,923 

15,427 
- 1,585 
- 19,730 

-3,292 
-34,800 
-26,001 

(91 
Net 

oft'-fann 
taxes 

7,647 
7,647 
8,958 
8,958 
9,394 
9,394 

10,666 
10,666 
10,666 

"Calculatrd with official producer prier 01 paddy of 40 mVLg 

Net social profitability measures the natural comparative advantage in 
rice production of a country, as defined by its resource endowments, geo- 
graphic position, and technical efficiency of production, with respect to a 
given set of world prices. Private profitability measures the incentives 
provided to economic agents in rice production by government policies. 
Therefore, analysis of social and private profitabilities and comparisons of 
divergences between the two can help to assess the relative importance of 
government policies, resource endowments, choice of production tech- 
niques, and world prices of inputs and outputs. 

Private and social profitabilities of each technique, when combined 
with its lowest cost collection and milling technique for marketing to Ba- 
mako, are shown in Table 10.7. Techniques are grouped by degree of 
water control. 

The Ofice du Niger 

The current field technique (ONC) is less privately unprofitable than 
the intensified one (ONI) at the 1975-76 producer price, although the dif- 



ference is small. This suggests that farmers will be more or less indifferent 
to the adoption of the intensified technique when the two are compared 
on a per hectare basis, but that the reduction in average holding asso- 
ciated with the introduction of the intensified technique will reduce total 
farm income and thus discourage use of the intensified technique. 

The current field technique is also more socially profitable than the in- 
tensified one, and here the difference is more marked than the difference 
between private profitabilities. The intensified technique, which benefits 
more from farm level subsidies than the current one, is less socially profit- 
able because the investment and variable costs (for example, field leveling 
and fertilizers) are not entirely offset by the higher paddy yields. 

In both techniques the great difference between the social and private 
profitability is largely due to the difference between the c.i.f. price of rice 
and the official price, as columns (5). (6), and (7) of Table 10.7 show. Net 
taxes or subsidies in the rice sector are much less important. 

Operations Riz Segou and Mopti 

Three of the four techniques (CFS, CFM, CFMI) are privately unprofit- 
able when official producer prices for paddy are used to evaluate output. 
The intensified techniques are more privately profitable than the current 
ones. That farmers have not yet adopted the more profitable technique can 
be attributed largely to the risk and unfamiliarity of fertilizer use in the 
intensified techniques. Important private cost differences exist between 
the two projects; the higher-cost Mopti farmers benefit from greater sub- 
sidies on irrigation work and extension services (Class 1 in Table 10.5). 

On the other hand, all four techniques are socially profitable. The in- 
tensified Segou technique is the most socially profitable, followed by the 
current Segou and intensified Mopti techniques and, at a substantially 
lower level, the current Mopti technique. The social profitabilities of the 
Mopti techniques are reduced, in comparison to the Segou techniques, 
by the extra margin of transport costs from Mopti to the Bamako market, 
as well as by their higher irrigation and labor costs. 

The differences between social and private profitabilities in these four 
techniques are largely due to the margin between the c.i.f. and official 
prices of rice. Net subsidies explain a greater part of those differences in 
this group of techniques than they do in the two Office du Niger tech- 
niques, but their magnitude is still not very large, except in the two 
Mopti techniques (CFM and CFMI) where farm level subsidies are quite 
important. 

Imprmed RainfedlSwamp, Sikasso 

The improved rainfedfswamp technique (IPS) is only slightly less pri- 
vately profitable than the most profitable technique (CFSI). This is due in 
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part to the fairly large farm subsidies it enjoys (there is, for example, no 
water charge in this project) and to the good yields achieved without fer- 
tilizer. This technique is also quite socially profitable, although less so 
than several of the others. The difference between the large positive so- 
cial profitability of this technique and its private profitability is mainly 
due to the margin between the c.i.f. and official prices of rice, although 
the element of subsidies is important also, especially at the farm level. 

Traditional Techniques 

The two traditional techniques are both privately unprofitable at official 
prices. The rainfedlswamp technique (TS) is less unprofitable, although it 
is much less favorable than the improved technique (IPS) that is replacing 
it. The traditional Delta technique (TFM) is the least privately profitable 
of all nine and is greatly inferior in this respect to the four improved Delta 
techniques (CFS, CFSI, CFM, and CFMI) that are replacing it. These 
results explain the quite rapid adoption of the improved rainfed and Delta 
techniques in the last eight years. 

The two traditional techniques are, in contrast, socially profitable, the 
Sikasso technique more so than the traditional Delta one. The large dif- 
ferences between social and private profitability in these two techniques 
are, again, due to the difference between the c.i.f, and official prices of 
rice; taxes and subsidies have little role in those differences, especially at 
the farm level, where producers are almost entirely unaffected by the fis- 
cal system. 

These comparisons show that all field techniques have strong compara- 
tive advantages for production of rice for the Bamako market, but that the 

current difference between the c.i,f, and official prices of rice makes farm 
private profitability often negative for rice delivered to Bamako. It is use- 
ful then to consider the incentive effects of increasing the farm price of 
paddy. This is done in Table 10.8, which presents comparisons of social 
and private profitability for a producer price of 50 mf. This change makes 
private profitability more generally positive. The two traditional tech- 
niques (TS and TFM) remain privately unprofitable, and the current 
Segou and Mopti techniques (CFS and CFM) become only marginally so. 
Both Office techniques and the pair of intensified Segou and Mopti tech- 
niques become positively profitable. Such a change would, therefore, en- 
courage adoption of techniques that are more socially profitable in all four 
groups, with the exception of the Office du Niger, where the current 
technique is less privately but more socially profitable than the intensified 
one at the higher producer price. 

Raising the producer price of paddy would also allow the government to 
reduce some subsidies now given to farmers. This would increase the 
value of the water charges paid by project farmers and reduce the major- 
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T A B L E  10.8. Net Private and Social Profitability, Higher Producer Price 
(.Malian francslmt rice) 

Field 
techniq\~r 

ONC 
ON1 
CFS 
CFSI 
TS 
IPS 
TFM 
CFM 
CFMI 

(1) 

Net social 
profitalxlity 

67,355 
58,374 
39,464 
60,364 
36,998 
47,252 

1,829 
16,681 
35,350 

(2) 

Privatr 
prr,fital,ilityn 

13,488 
14,416 

769 
16,448 

- 17,976 
12,065 

- 46,500 
1,341 

11.265 

(4) 
C.i.ll l>ricr 

lnlnlls 
markrt price 

( 5 )  

Total net 
taws 

2,147 
-7,762 
-9,105 
-3,884 

9,578 
- 10,209 

10,883 
-22,106 
- 13,361 

(6) 

Net farm 
taxes 

- 5,500 
- 15,409 
- 18,063 
- 12,842 

184 
- 19,603 

217 
-32,772 
-24,027 

(7) 
Net 

off-farm 
t a x \  

7,647 
7,647 
8,958 
8,958 
9,394 
9,394 

10,666 
10,666 
10,666 

'Private prnfital~~lity calculatrd with producer price of paddy r<lual tn ,SO mfikg. 

ity of current subsidies on irrigation works and extension services. This 
increase in the official price of paddy would essentially transfer the costs 
of subsidies from the government budget to consumers. Changing the 
paddy price from 40 to 50 m f i g  would increase wholesale rice prices 
about 13 percent. 

The continued existence of the traditional techniques is attributable to 
several factors. One  is that the relevant farmgate price of output is not the 
official paddy price but rather some average market price, which in Mali 
is generally higher than the official price and tends to increase returns to 
traditional production. A second is that the relevant farmgate price in 
subsistence production should include the imputed value of collection, 
processing, and marketing services included in the price of rice that the 
farmer would have to buy if h e  were not a producer. This would also tend 
to increase returns to traditional techniques. A third is that the improved 
techniques are not freely available; that is, the Delta polders and the im- 
proved lands in southern Mali cannot now accommodate all producers 
who desire improved lands. These problems have not been analyzed in 
detail here because there is so little reliable information on market prices 
of paddy and rice and because a uniform change in prices would not 
change the ranking of techniques. 

One  important source of the social profitability in Malian rice produc- 
tion is the low cost of water control and the increased yields resulting 
from the introduction of water control into traditional production sys- 
tems. This is shown most clearly in the comparisons among the traditional 
Delta technique (TFM) and its replacements in the Segou and Mopti pro- 
jects (CFS, CFSI, CFM,  and CMFI). On  the other hand, the social pro- 
fitability of the traditional swamp technique in Sikasso (TS) is comparable 
to those of all but one of the improved Delta techniques, implying that 
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that region has a natural advantage in rice production because of its supe- 
rior rainfall. 

A second source of the social profitability of these techniques has been 
the introduction of improved seed varieties. This is most noticeable in the 
Sikasso rice project, where the improved technique (IPS) shows signifi- 
cantly greater social profitability than the traditional technique after the 
introduction of limited water control and of improved seeds. In the im- 
proved Delta techniques, the replacement of local glaberrimus with im- 
proved sativas explains perhaps half of the improvement in yields over 
the traditional technique. 

The use of inorganic fertilizers explains little of the difference in social 
profitabilities among the current field techniques (ONC, CFS, CFM, and 
IPS).15 Fertilizers are used only in small doses in the current Office du 
Niger technique, the most socially profitable one, where water control 
seems to be the most important factor in raising yields. Fertilizers do, 
however, increase yields in the improved techniques (ONI, CFSI, and 
CFMI). In spite of the fact that greater extension and overhead costs have 
been allocated to each hectare using the more intensive techniques, social 
costs fall per mt of rice, except in the Office du Niger. The small current 
use of fertilizers appears to be due more to risk and to farmers' unfamiliar- 
ity with them than it does to relative prices; the fertilizer-using tech- 
niques are generally more privately profitable than the current ones.16 

Malian Rice Exports 

Table 10.9 presents the net social profitabilities for several field tech- 
niques (ONC, ONI, CFSI, and CFMI) able to generate large marketings. 
Exports to Dakar are generally unprofitable because Senegalese con- 
sumers prefer cheaper broken grains, which sell at a discount of roughly 
17 percent. Exports to Abidjan are profitable from all producing areas but 
Mopti, and exports to Bouake are profitable from all areas. The difFer- 
ences between the net social profitabilities of these techniques for deliv- 
ery to the Bamako market and to these neighboring foreign markets again 
demonstrate the importance of transport costs in the Malian comparative 

lSCurrent fertilizer use in the Office du Niger, for example, is roughly 30 kg of urea 
(46-0-0) per ha. Assuming the response of yields to nitrogen is 15 kg of paddy to 1 kg of 
nitrogen, the average yield increase in the current Office technique would be about 210 kg 
(i.e. 30 x 0.46 x 15 = 207). or only 25 percent of the difference between yields there and 
yields in the flooded rice project (i.e. 2250 - 1400 = 850; 210 = 850 x 0.25) (6). 

18Experience with the San project is too short to serve as a guide to its long-run costs and 
returns. It is clear, nonetheless, that the project is more costly than its relevant alternatives 
in the flooded projects. Capital costs of irrigation in the San project are 2 million to 2.5 
million muha; capital costs in other polders of Operation Riz Segou are less than 5oo.000 
mfha (8). 
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T A B L E  10.9. Net Social Profitability of Malian 
Rice Exports 
(llulian kancclmt rice) 

ONC 12,310 -9,060 30,502 
ON1 3,329 -18,041 21,521 
CFSI 5,319 -16,051 23,511 
CFMI - 12,294 -33,664 5,898 

"The improved rainfed-swamp technique (IPS), altltoogh socially profitable 
lor deli\.ery to the Bamako market, has heen excluded from tht. analysis ofex- 
port potrntial hecau.\r 50 littlr ricr ( l e u  than 1.000 mt on averaye) is markrtrd 
through official channel.; from thr Sikasso Rice Project. Thrre is prot~ably 
some rlce sent to the nnrthrrn Ivon Coast and to I'pper Volta from the Sikasso 
region. hut data on qoantitie.\. cost. and prices are unavailable for unalyqis of 
prl\ .ate marketing. 
T.i..i.T. pricr i, 150.000 nrfimt (9300ln1t1.25 to 35 prrccnt brok~n  ricr. 
'c.1.1: price I S  125,000 mfimt 02501mt1, 80 prrcent broken rice. 
"C.i.i prlve IS rqual to 159,1100 mDmt 0319.6inttl. 25  to 35 prrcent hroken 

rice. 

advantage. Exporting rice reverses the transport margin between the port 
c.i.f. price of rice and the c.i.f. price at Bamako, subtracting it from the 
Bamako price and adding it to the sum of domestic factor and tradable 
input costs, thus reducing net social profitability. 

Sensitivity Analysis 

The sensitivity of the results to changes in factor costs, paddy yields, 
milling outturns, and the world price of rice was analyzed to test the weak 
points in the data and to identify changes in the rice sector that might 
occur as a result of external changes in the Malian or world economy. Re- 
sults of the sensitivity analysis are presented in Table lo. lo. The elastici- 
ties are functions of the size of net social profitability and of the share of 
the factor in total initial costs. 

Net social profitabilities are shown to be most elastic with respect to 
changes in the costs of unskilled labor. Unskilled labor enters the produc- 
tion process almost exclusively as direct field labor, and it is not, therefore, 
surprising to see that its effect is greatest in the traditional field techniques 
(TS and TFM), where farm costs are the largest component oftotal domes- 
tic factor costs. Unskilled labor elasticities are greater where production is 
for export or where it takes place at greater distances from the border (in 
Mopti, for example) because of the smaller net social profitabilities ofthose 
activities. 

Net social profitabilities are less elastic with respect to changes in the 
cost of capital. The smallest elasticity is in activity combinations involving 
the current Office du Niger field technique (ONC), where the special as- 
sumption has been made that the costs of irrigation works are sunk. Elas- 
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T A B L E  10.10. Elasticities of Net Social Profitability with Respect to Yields and 
the Social Cost of Primary Inputs 

Social costs 

Milling Unskilled Skilled 
Techniques Y ~ r l d s  outturns labor labor Capital 

ONCIPCOIIMOIBK 
ONCIPCOIIMOIKAY 
ONC/PCO/IMO/ABN 

ONIIPCOIIMOIBK 
ONIIPCOIIMOIABN 
ONI/PCO/IMO/DKR 
ONI/PCO/IMO/BKE 
CFSIPCSIIMSIBK 
CFSIIPCSIIMSIBK 
CFSIIPCSIIMSIABN 
CFSIIPCSIIMSIDKR 
CFSIIPCSIIMSIBKE 
TSIPCFUIMSIBK 
TSIPCFIHPISIF 
IPSIPCWIMSIBK 
TFMIPCMIIMSIBK 
TFMIPCFIHPIMOF 
CFMIPCMIIMSIBK 
CFMIIPCMIIMSIBK 
CFMIIPCMIIMSIABN 
CFMIIPCMIIM SIDKR 
CFMIIPMCIIMSIBKE 
CFMI/PCM/IMS/GAO 

ticities of capital costs are slightly higher in the other combinations, but 
there are no systematic differences among them except for the groups in- 
volving the current Segou and Mopti field technique (CFS and CFM); 
this is due to the comparatively large share of irrigation in total costs and 
low yields in those projects. 

Elasticities of skilled labor costs are smaller than those for unskilled la- 
bor costs because the share of that factor in the total costs of all techniques 
is smaller. Skilled labor enters the production process almost entirely off- 
farm (for example in wages paid to mill workers or to drivers), and its im- 
portance increases, therefore, with growing farm yields of paddy owing to 
the inverse effect of increased yields on farm costs. Elasticities are slightly 
greater when production is for export, reflecting the added weight of 
skilled labor in transport costs. 

The economic costs of land have been assumed throughout to be zero. 
Although land rents exist in some areas (for example Operation Riz 
Segou), they are paid for specific types of empoldered rice land, i.e. as 
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T A B L E  10.11. Changes in Social Profitability of Office 
dtr Niger Tecllniques ot Selected Land Rents 
(Malian francslmt ric?) 

Net \oc~nl  prnht a i i rn  
land rrnt" I \  m ~ ~ u l  to OYC ON1 

0 67,355 58,374 
10,000 60,159 53,747 
50,000 31,376 35,239 
93,493 0 15,245 

126,026 -23,250 0 

Oln rnPha. cunverted to 1nt7rnt rice I,? diwdlng hy appropriate net paddy 
yirldc and m~il ing outturns. 

payments for capital embodied in land that can be used only in rice pro- 
duction. The only producing area where land may be said, perhaps, to 
have alternative value is in the Office du Niger, where the capital costs 
have been considered sunk and where alternatives include cotton, sugar- 
cane, and wheat. As Table 10.11 shows, the rents generated in any of 
those activities would have to be equal to more than go,ooo mfha  for net 
social profitability in the current Office technique to be negative. A]- 
though the intensified Office technique is less socially profitable than the 
current one, land rents must be  greater than 125,000 mDha if that tech- 
nique is to become socially unprofitable because of the higher paddy 
yields produced in the proposed intensified technique. 

The elasticity of net social profitability with respect to paddy yields is 
large, reflecting the fact that the average cost of the most expensive of the 
four activities, farm production, varies inversely with yields. Social profit- 
ability can be improved to the extent that yields increase faster than the 
costs of production associated with the yield-increasing innovations. 
There is no general pattern of sensitivity to yields across the  group of ac- 
tivities except that the net social profitabilities calculated for export mar- 
kets are more sensitive to changes in yields than are those calculated for 
domestic markets, because their central values are smaller initially. 

The elasticity of net social profitability with respect to changes in 
milling outturns is also large, reflecting the influence ofoutturns on aver- 
age costs of field production, paddy collection, and milling. Outturn elas- 
ticities are greatest in the highest-cost activities and least in the lowest- 
cost ones. One peculiarity of this elasticity calculation, which is shared by 
the ones for yields, is that increases in social profitability from efficiency 
improvements (for example increases in outturns due  to more careful 
milling) are greatest in export activities in which net social profitabilities 
are smaller than in domestic markets 

Changes in net social profitability with respect to the world price of 
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rice, shown in Table lo. 12, must be interpreted cautiously. The natural 
protection provided rice production for domestic markets allows quite 
large changes in world rice prices without endangering the social profit- 
ability of import substitution; for example, the world price of rice would 
have to fall to roughly Szgolmt (about three-fourths of its average value in 
this study) before the social profitability of the current Office due Niger 
technique would become negative. On the other hand, rice production 
for export is very sensitive to changes in world prices, and its social profit- 
ability would become negative even in the best market at Bouake if the 
world price were to fall only l o  percent. 

Among the factor prices, only changes in the costs of unskilled labor are 
likely to make much difference in total social costs and net benefits of rice 
production. This implies that errors in measurement in field labor times 
would have important consequences for estimations of net social profit- 
ability, as would errors in estimation of the shadow price of unskilled la- 
bor. Such errors are unlikely to affect the relative social profitability of 
rice compared with that of its important Malian alternatives (millet, cot- 
ton, and peanuts), however, because changes in the shadow price of labor 
would influence the entire agricultural sector, thus changing net social 
profitability more or less evenly across it. There is also no reason to be- 
lieve that labor times in rice production are systematically understated. 

Only the special case of the social profitability of rice production in the 
Office du Niger was analyzed with respect to the costs of land, as shown in 
Table lo.  11. This analysis demonstrates that if land has no alternative eco- 
nomic value, more extensive techniques (i.e. the current technique), 
though lower-yielding, are more socially profitable. 

The elasticities of net social profitability with respect to paddy yields 
and milling outturns are large, implying that errors in estimation ofthese 
parameters would have important effects on net social profitabilty esti- 
mates. A conservative approach is taken to estimation of yields in this 
analysis, however, so, if anything, net social profitabilty is underesti- 
mated. The problem of yield estimates is probably most important in the 
rainfed and flooded field techniques, where production varies because of 
rainfall and flood variability. Discount factors were applied to average 
yields in average rainfall and flood years to include some of the cost effects 
of yield variations in the analysis; to the extent, therefore, that production 
is less variable than it has been in those techniques, net social profitability 
will be improved. Milling outturns can be  increased by more careful 
milling, which would improve net social profitability. Comparison of Mal- 
ian outturns to outturns in similar milling techniques in other areas of the 
world suggests, however, that little further improvement can be  expected 
because Malian mills have already approached their technical limits. 



T A B L E  lo.  12 .  Net Social Profitability in Relation to  the World Market Price of Rice 
(Dollarsimt) 

Nt.t s<~c i .~ l  profitahihh lor ;t w<,rl<l prict (Thai 25-35 pr.rcc, 

Acti\.ity 92W:rnt 9250irnt SO(X)itnt 93.501!nt 94001mt 945Olmt 

ONC/PCO/IMO/BK 
ONC/PCO/IMO/E;AY 
ONC/PCO/IMO/ABN 
ONC/PCO/IMO/DKR 
ONC/PCO/IMO/BKE 
ONI/PCO/IMO/BK 
ONIIPCOIIMOIABN 
ONI/PCO/IMOlDKR 
ONI/PCO/IMO/BKE 
CFSIPCSIIMSIBK 
CFSIIPCSIIMSIBK 
CFSIIPCSIIMSIABN 
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Conclusions 

The Malian rice sector enjoys a strong comparative advantage owing to 
low labor and irrigation costs, fairly high paddy yields, and efficient 
milling. Although private profitability in the sector is much less than so- 
cial profitability, efficient techniques have been adopted rapidly by 
farmers because they are more privately profitable than traditional rice 
production techniques or than competing crops. This supply response has 
enabled the Malian government to achieve most of the objectives of its 
rice policy. 

The results of this analysis bear on two additional policy problems. One is 
the preference of the government to subsidize OPAM's losses rather than 
to pass OPAM'S costs on to consumers in the form of higher cereals prices 
or to encourage more widespread private marketing. The demonstration 
above that private profitability is less than social argues for a possible in- 
crease in official producer and consumer prices to reduce the subsidy on 
consumers and the taxon producers, who buy and sell, respectively, at offi- 
cially controlled prices. 

The second is the problem offood security. The approach of Malian pol- 
icy makers has been to improve food security by using the current Office 
du Niger technique, the flooded projects at Segou and Mopti, and to a 
lesser extent the improved rainfed areas of southern Mali. In an average 
rainfall and flood year, this policy is successful, allowing satisfaction of 
that year's demand as well as the accumulation of stocks for the following 
year. But in a drought or subnormal rainfall and flood year, this policy 
fails because ofpoor harvests in the flooded projects and in southern Mali, 
not only of rice but also of rainfed cereals such as millet and sorghum. 

There are several approaches to achieving greater food security. One is 
to invest not in more rice production but in export crops (for example cot- 
ton and peanuts) which may have greater social profitabilities (I I ,  10) and 
to hold the foreign exchange thereby earned or saved as reserves with 
which to import cereals in drought years. This would be the reliance upon 
the international cereals market which has apparently been rejected by 
the Malian government as involving unacceptable social, economic, and 
political costs (5 ,  lo). 

A second approach is to constitute reserves out of domestic production 
(and, perhaps, aid) in good or even average years and to hold stocks as 
physical reserves against production failures in drought years. The size of 
necessary reserves and associated management problems might make 
such a policy very costly at the national level, and it is doubtful that con- 
stitution of such stocks can do much except relieve emergencies until in- 
ternational aid arrives if deficits are very large (10). Mali, for example, 
received more than 430,000 mt in cereal aid in 1973 and 1974, in addition 



to more than ioo,ooo mt of commercial rice imports. Consequently, 
whereas the first two policies (constitution of foreign exchange or grain 
reserves) could obviously improve security, they would imply some reli- 
ance upon food aid and commercial markets. 

A third strategy is to invest more in irrigated agriculture in the Office 
du Niger or in pumping projects along the major rivers, such as the one at 
San on the Bani. This policy would guarantee production as opposed to 
holding interannual stocks. The analysis of net social profitability here 
shows that, whereas the most important irrigated techniques (ONC and 
ONI) are also the most socially profitable, their comparative advantage 
depends partly upon the assumption that the capital costs of irrigation are 
sunk. To expand large-scale irrigated agriculture in other areas would re- 
quire new infrastructure and would probably be prohibitively expensive. 

A fourth approach is to expand the small-scale rainfed and irrigated ag- 
riculture in southern Mali, not only ofrice but ofother cereals. The social 
profitability of the principal improved rice production technique there 
(IPS) is high, and the physical area suited to that technique is large if the 
problems of human and animal disease can be solved. This approach 
would rely on rainfed agriculture to some degree and would therefore be 
less secure than large-scale irrigation, but it would allow the exploitation 
of areas in which rainfall variation is less and the natural security of pro- 
duction is greater. 

A fifth approach, now being adopted by the Malian government, is to 
expand the empoldered areas in the Mopti and Segou projects, while pro- 
moting intensification there and in the Office du Niger. Expansion of the 
polders is now limited by the technical requirement that they achieve a 
high probability of filling (in 95 of loo years) in order to provide a greater 
amount of security. Empoldering smaller areas will also promote the in- 
tensification in the flooded systems by reducing risk associated with flood 
failure. Promotion of the intensified technique in the Office du Niger, al- 
though slightly less socially profitable than promotion of the current tech- 
nique, would increase total output, whether for constitution of stocks for 
domestic use or export and is thus consistent with increased security and 
only slightly diminished economic efficiency. 

There are several important consequences ofthis approach. One is that 
it helps to ensure official control of urban supplies by concentrating rice 
production in limited areas to which entry of producers is restricted and 
in which economic incentives encourage entry. A second is that it ne- 
glects the broad exploitation of mixed rainfed and irrigated agriculture in 
southern Mali, which might provide greater economic benefits and more 
production security17 (at least if compared to the flooded projects at 

17C~rrelation analysis was done for time series data on production of rice (using all tech- 
niques), millet and sorghum, cotton, and peanuts from 1960 to 1976. Outputs of rice, millet 
and sorghum, and peanuts were found to b e  positively correlated at roughly 0.6, with signifi- 
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Segou and Mopti), but which is not likely to expand as rapidly or to pro- 
duce as much marketed rice as are the techniques in the Delta or in the 
Office du Niger. - 

Another consequence of this approach to achieving greater security is 
that it restricts benefits of investments in rice production to relatively 
small sectors of the rural population. This is likely to be true to the degree 
that intensification in the flooded projects and the Office du Niger, with- 
out reduction of holdings, is promoted, and construction of new polders is 
neglected. The maldistributive effect among producers will be height- 
ened to the extent that producer prices are raised in order to increase the 
private profitability of the intensified techniques. Finally, this approach 
to production security establishes the basis for Malian rice exports within 
West Africa, an advantage that none of the other approaches provides, 
and it thereby helps to advance other objectives of Malian agricultural 
policy, including increasing producer incomes and supplying urban mar- 
kets regularly without recourse to imports. 
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11. A Comparative Analysis of 
Rice Policies in Five 
West African Countries 

Scott R. Pearson, Charles P. Humphreys, and Eric A .  Monke 

A framework for policy analysis has been presented in the introductory 
paper and applied in the country studies. The intent of this comparative 
essay is to use the objectives, constraints, and policies approach to push 
the analysis further than can be done within the context of a single coun- 
try. The principal advantage of planning and carrying out similar policy 
studies in a number ofcountries is the scope presented for obtaining com- 
parative insights. A search for patterns within a group of countries also 
aids understanding of each government's choice of policy. This search be- 
gins with a summary of the main elements of policy in the Ivory Coast, 
Liberia, Mali, Senegal, and Sierra Leone to provide convenient points of 
reference for the comparative evaluation of policies that follows. 

Background information on comparative levels of per capita income, 
population density, road networks, advanced schooling, and per capita 
rice consumption is presented in Table 11.1. The Ivory Coast has the 
highest income and best-developed infrastructure in the group, and Mali 
lags behind in all indicators of development. Reflecting its heavy reliance 
on mineral and plantation exports, Liberia shows a high level of income 
compared to its relatively poorly developed infrastructure. The reverse 
holds for Sierra Leone, with its relatively low income but better network 
of roads and levels of education. Senegal has a more balanced state ofde- 
velopment and more consistent levels of income and infrastructure. None 
of the countries is densely populated, although Senegal and Sierra Leone 
appear to have the least room for agricultural expansion, and Mali has the 
greatest. Rice is the principal staple food in Liberia and Sierra Leone, a 
main supplementary staple in the Ivory Coast and Senegal, and a fairly 
minor foodstuff in Mali. 

Issues 

A useful insight that emerged from the Food Research Institute's ear- 
lier study of rice policy in Asia was an understanding of the complex rela- 



T A B L E  11.1. Background Information on Fice Corrntries 

I\ o n  S~rrr.t 
Indicator Coa*t L i i  SLali Senegal Lconc 

GNP per capita (US $, 1975) 540 410 90 360 200 
Population density" (persons 

per km2 of agricultural 
land, 1976) 42 34 19 62 54 

Density of all-weather 
roads (km per 000 km2 
of land area) 44 23 13' 24 39 

Advanced students per 
000 personsb 19 6 9 14 17 

Average rice consumption 
(kg per capita, 1965-76) 41 117 18 51 125 

S O L ' R C E S :  Chapters 3, 5, 7, 9, Africo Xort11 and \Vest, map S o ,  153, publtshed by Prrcu Slrchellrr, Pans, 19 i i ;  
Food and Agrlcnlturr Organization, Producf~on Y r o r b ~ ~ k .  1977, 01 (St.ttlst~cal scrirs So.  15). Rome, 1978. Rnlf 
Gusten. "Chapter on Trancpmt In Senegal. \lali, I \nr)  C,,a\t. C;h.tna." Letter No. 51 I .  Heglon.rl S l ~ s s ~ o n  In 
\\'estrm .4frica, Intcvnational Bank f ; ~ r  Reconstn~ctlon and Development, r\hidjan, Nnvernhcr 18, 1974; Charles 
P. Huniphrrys . ~ n d  P.itr~ci.i L. R.tdcr. "Background Ddta ,In the I\uri.rn Rice Ecrlnom)." Stanford'T\'r\RDr\ 
\\'est Ahica Rice Pruject, Stanford. July 1979. United S.itirms, Statistical Ofice,  I977 Slatistirol Yc>orborrk, 
S e w  York,  1978; \\i~rld Bank, \Yest Afi-lc;t Rcglon.rl Officc. Agrlcultr~r.rl Pnljects Department, “Appraisal of thc 
.\lopti I1 Rice Project-\lali," Rrpnrt No 1561c-SILI, \\'asliinyton, D.C.. Slnr rnhr r  1477, \\'orld R;rnk, 
ATLAS, \\'ash~n@on, D.C.. 1977, and \V~rrld Bank, MC,rld Tohlra. 1976, Johns Hopkins L'nivers~ty Press, 
B ~ ~ l t ~ r n o r r ,  1976. 

"The lollowtng percrnt;rges of ar.rble to total land areas are r~st.d: I \ o n  Coast, 50; Llheria, 47; Slali, 25; Sfne- 
gal, 42, and S ~ r r r a  Lrnnr,  77. \'alurb for SenrgaI .rnd S~crra Lconr are the midpoints of extrrrnr low and htgh 
estimates. 

"Datrc \en. hut co \ r r  thr  p rnod  1973-75. 
" T h ~ s  \;rlrne 15 calcrtl.rted u\tnp one-thlrd 01 the total arm 01.\L,<li. 

tionships among a country's comparative advantage in producing rice, 
pressures on its government in allocating scarce budgetary revenues, and 
the government's scope for implementing policies, especially trade policy 
(6, p. 282). If a country has a comparative advantage in rice production, its 
limited supplies of foreign exchange and scarce domestic resources (labor, 
land, capital, and water), when priced at their opportunity costs, can be 
used to produce rice profitably.' In this event, the government has a 
great deal of flexibility in its choice of policies affecting rice. The govern- 
ment can choose to do nothing, permitting its rice producers to compete 
efficiently with potential imports, or it can decide to tax rice producers to 
obtain government revenue (and to lower rice prices to consumers if it 
taxes exports of rice). In the first instance, the budget is unaffected, and in 
the second, rice contributes positively to revenues. 

The ability of government to tax staple food production effectively has 
received substantial emphasis in development theory and in the historical 
experience of a number of Asian countries, of which Japan is the most suc- 
cessful example. Tax revenues provide potential investment capital for in- 
dustrialization, but perhaps more important in the growth and industrial- 

'The measurement of comparative advantage in rice is discussed in detail in 9. 
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ization process is the impact offood production taxes on wage rates. When a 
staple food is an effective wage good, comparative advantage in food 
production allows a country to maintain lower food prices and, other things 
being equal, lower wage rates than countries that find the cost ofcalories 
higher. Such an advantage is most pronounced at the initial stages of 
industrialization, when unskilled labor is the dominant resource used in 
manufacturing. Comparative advantage in food production thus presents 
governments with a policy choice-to exploit the existing advantage to a 
maximum and export food, or to maintain relatively low prices to con- 
sumers through taxation of food exports, thus influencing the growth and 
industrialization process and satisfying consumer distributional objectives. 

In the opposite situation, the country does not have a comparative ad- 
vantage in rice production because its costs of production exceed the costs 
of comparable imports. If the government wants to promote local produc- 
tion, it has little choice but to subsidize it. There is still a range of options 
available to transfer resources to producers. But all of them involve either 
higher prices, forcing consumers of rice to pay the costs of inefficient local 
production, or direct subsidies from the government treasury. Subsidies 
can be paid on inputs (e.g., fertilizer), on investment in production pro- 
jects (e.g. land clearing and water control systems), or on output (with 
payments made to farmers, millers, or merchants). 

Herein lies the bind for policy. Unless consumers can be forced to carry 
the entire burden, subsidization oflocal rice production means continued 
calls on the budget. To an important extent, foreign aid donors might be 
willing toyrovide assistance for investment in rice, but the government is 
then left with the possibility of drains on its recurrent budget. Such drains 
will be continuing if the government subsidizes intermediate inputs or 
renewal of capital equipment. Hence, even though the government 
might desire to expand production, use of trade policy is often con- 
strained by consumer pressures, and the use of subsidies is limited by 
budgetary shortages. Such shortages, in turn, can be caused by pressures 
from other taxpayers or by strongly competing demands on government 
resources from outside the rice sector. The country might then opt to con- 
tinue to import rice. 

As discussed in detail in Stryker's companion paper (g), the costs, pro- 
fitability, and comparative advantage of the various techniques of produc- 
ing rice in five countries considered in this volume vary widely. In gen- 
eral, rice production is most profitable for home consumption in remote 
regions, because costs of transportation make delivery of imported rice 
relatively expensive. But in three of the five countries studied-Mali and 
Sierra Leone are the two exceptions-imports of rice at normal levels of 
world prices are cheaper than most locally produced rice delivered to the 



main consumption center (g).2 Since these countries cannot efficiently 
substitute for most imports, they would be able to generate greater na- 
tional income by using their resources in other, more productive activi- 
ties and continuing to purchase rice from abroad. Yet their governments 
desire to reduce imports and become more self-sufficient in rice by in- 
creasing production. 

Explaining this drive for self-sufficiency is crucial for understanding 
rice policy in West Africa. Four possible reasons are relevant. First, the 
governments might lack adequate information and not appreciate that im- 
port substitution for rice has been and is likely to continue to be costly. 
This information gap might be a reflection of a historical inertia through 
which attitudes, policies, and perceived circumstances have not changed 
much. Conversely, governments might have overreacted to transitory 
phenomena that briefly increased the comparative advantage of rice pro- 
duction, such as the surge in world rice prices in 1973-75. Information is 
costly, but empirical results of this study point to a high return to expen- 
ditures on rice analysis. 

Second, policy makers might understand the current situation fully but 
hold different expectations about the future levels of key parameters- 
especially the world price of rice, the yields of improved techniques, and 
the relative costs of domestic resources. The expansion of local production 
to substitute for imports could be profitable-and the analysis of this 
study proved incorrect-if the world price of rice were to be considerably 
higher than that projected, if yields were much larger than anticipated, or 
if the alternative opportunities for domestic resources were not so lucra- 
tive as expected, causing factor prices to be lower than those used in the 
analysis. Sensitivity analysis has been carried out using more optimistic 
assumptions, however, and for the most part the level of optimism must 
be very high before any techniques in the Ivory Coast, Liberia, and Sene- 
gal become socially profitable ways of substituting for rice imports in the 
main cities (9). 

The third and fourth explanations are related and thus can be conve- 
niently discussed together. It is possible that governments understand that 
import substitution for rice is inefficient and believe it will continue to be 
so, but have other objectives that might be furthered by increased produc- 
tion and self-sufficiency. As argued in the Introduction, the economic as- 
pects of the goal of self-sufficiency in rice can be analyzed in terms ofthree 
fundamental objectives-increased generation of income, changes in the 
distribution of income, and enhanced food security. There is certainly no 
reason why improved efficiency should not receive total or even primary 

2$350 per metric ton (in 1975 prices) for 5 percent broken-quality rice, f.0.b. Bangkok, is 
taken as a reasonable long-run base for the world price of rice. 
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weight in a government's decision process. In the discussion below, an 
attempt is made to evaluate the extent to which alternative objectives are 
furthered by use of policies that enhance self-sufficiency. 

Finally, government objectives in rice development are often comple- 
mented by those of foreign aid donors. Donors might provide conces- 
sional assistance to rice projects, including land development, provision 
of infrastructure, and investment in water control facilities. If this aid is in 
the form of grants or concessional loans, the costs in efficiency terms to 
the recipient country of expanding rice production could be  very low un- 
less other efficient projects are foregone when rice activities are aided. 
Usually, however, rice production projects impose costs on the local 
economy, including recurrent subsidies on inputs, misallocation of do- 
mestic resources, and welfare losses of consumers. These costs might be 
viewed as bearable, however, if distribution and security objectives--of 
both recipient and donor-are furthered. 

The issues to be  discussed in this chapter are now clear. First, which 
countries, if any, have a comparative advantage in rice production? Sec- 
ond, given that West African governments cannot influence the world 
price of rice, what techniques of production, if any, should governments 
p r ~ m o t e ? ~  Third, in view of the fact that governments have multiple ob- 
jectives, how have various kinds of rice policies advanced each objective? 
Finally, in what ways has the availability of foreign aid for rice projects 
complemented government objectives and influenced the direction of 
rice policy? Comparative answers to these questions await summaries of 
the evolution of policy. 

Comparison of Objectives, Constraints, and Policies 

The methodological framework for policy analysis used in this study 
emphasizes interactions among a country's objectives, constraints, and 
p ~ l i c i e s . ~  This framework is summarized in the introduction to this book 

(7, P P  4-5): 

Governments are viewed as having several objectives that they try to achieve 
within a framework of constrained optimization. Constraints are limits on the 
availability or deployment of resources and on the flexibility of consumer prefer- 
ences that prevent the full attainment of all objectives. Policies are the instru- 
ments used by governments to achieve objectives by influencing the allocation of 
resources and patterns of consumption. Constraints on resources thus limit the 
extent to which policies succeed and hence the degree to which objectices are 
attained. The method of implementing policies can also affect their success or fail- 
ure. Policy analysis consists of identifying the relevant government objc,ctives, 

3The first hvo issues are examined in detail in Stryker (9). 
4This approach is introduced in Timmer ( 1 2 ) .  



specifying the nature of  resource or consumer constraints, delineating the policy 
options, and tracing the interactions. 

Objectiaes 

All WARDA-member countries have the  attainment of self-sufficiency 
in rice as a central objective of policy, and self-sufficiency in rice can be  
viewed as part of the broader objective of self-sufficiency in staple foods.' 
It is useful, therefore, to explore whether increases in rice self-sufficiency 
through expansion of local production contribute positively or negatively 
to the three fundamental economic objectives-efficient generation of in- 
come, more equal distribution of income, and security of food s ~ p p l i e s . ~  
In particular, it is helpful to assess the  relative effectiveness of various 
ways of increasing rice production in contributing to these objectives. In 
contrast to political economy analyses, which put political motivations at 
the fore, this approach initially looks for economic rationales for policy. If 
policies contribute negatively to all economic objectives, purely political 
motivations can sometimes explain a government's decisions. 

Some insights into the  weights that governments attach to objectives 
emerge from a comparison of the recent historical performance with re- 
spect to objectives of the  five countries, as shown by the indicators in 
Table 11.2. Security of rice production is a tertiary goal in the three forest 
zone countries-Ivory Coast, Liberia, and Sierra Leone-because cli- 
matic variation does not cause wide swings in annual levels of rice produc- 
tion. Food availability is not a critical problem. Furthermore, food im- 
ports do  not place a large demand on foreign exchange in these countries, 
giving them a wide margin in which instability ofworld rice prices can b e  
tolerated. Finally, these countries have diverse and fairly stable opportu- - - 

nities to earn foreign exchange to pay for the additional cost of cereal im- 
ports that might be  occasioned by unexpected shortfalls in domestic food 
output. 

Conversely, Mali and Senegal seem to place primary emphasis on secu- 
rity because shortfalls in food crops are more frequent and severe in these 
Sahelian countries. High variation in food production-three times that 
found in forest zone countries--occurs in both countries. In addition, 
these countries have less flexibility in adjusting to unexpected reductions 
in local food production. For Senegal, this problem is exacerbated by 
fairly high instability in foreign exchange earnings and relatively large ce- 

5Progress toward self-sufficiency is readily measured by observing increases or decreases 
in import shares of total rice consumption. 

6Substitution in consumption between rice and various other foodstuffs can be an impor- 
tant issue of food policy. However, the focus of this study is on expanding production of rice 
because West African governments (with the possible exception of Senegal) desire to substi- 
tute for rice imports by increasing output, not by reducing consumption. 
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T A B L E  i 1.2. Objectices 

Ivory S~er ra  
Coast Liberia Mali Senegal Leone 

Growth of GNP per capita, 
1960-75 (percentlyear) 3.5 1.8 0.9 -0.7 1.5 

Ratios of different 
income groupsa 0.37 0.19 n.a. 0.18 0.41 

Food security: 
Variation in per capita 

food productionb 5 3 19 21 6 
Export instability 

(1968-74)' 5.3 3.5 5.0 12.5 5.5 
Net cereal imports as a 

percent of earnings 
from merchandise exports 
(1960-61 to 1974-77)* 3.7 5.4 29.6 17.9 7.7 

Rice self-sufficiency (1965-76)e 0.75 0.75 0.82 0.26 0.92 

SI IL  R C E S :  Ch;~ptrrs 3, 5, 7, 9; Charles P. Humphrrys and Patricia L. Rader. "Background Dataon the Ivorian 
Rice Econun~y," StanforWARDA West Africa Rice Project, Stanford, July 1979; Robrrt P. King and Derek By- 
r r l r r ,  "lncnmr Distribution, Consumption Patterns and Consumption Linkdgrs In Rural Sierra Leonr," African 
Rural Evonon~y Paper So .  16, Depi~rtment of Agricultural Economics. Michigan State University, East Lansing. 
and Depz~rtment ofAgricultural Economics, Njala L1ni\,rrsitv College. Njala. S te ra  Leonr, 1977, Johns Hopkins 
Univers~ty Prrss. Raltim<,re, 1976; \Vorld Bank, Regional Projrcts Drpartment, \Irestern Afiican Reg~nnrl  Olfice. 
"Appraisal of a Second Sedhlnll Project Senegal," Report No. 1094-SE, Washington, D.C., June 4. 1976; \Vest 
.Africa Rice Devrlopmrnt Association, Rice Stotistics Yeurbouk, Monrovia, 1975 (and suhseqr~ent updi~tesl; and 
United Sations, Department nl'lntern;~ti~mal Ecnnomlc and Social Afthirs, Statisticill Office, Yearbook oflntrr- 
r~utionul Tradr Statistics, 1977, vol. 1. "Tradr bv Country." Nrw York, 1978. 

"Thr  figure l o r  the Ivory Coast is the ratlu of nlral incomes in the savannah and Sorot zones, in 1974. The 
fiyurrs l i~ r  Liber~a,  Senegal, and Sierra Lronr are the ratios of n ~ r a l  and o r l ~ a ~ ~  incomrs in 1976, 1975, and 1974- -- 
i?. respectivrly, 

"Thrsr  figures are c~)rlficirnts of variation h r  estimated p r r  caplta k ~ o d  production, cnnvrrtrd to grain 
equ~\.alents. Years and crops for each country ;Ire: Ivory Coast, 1960-74. rice, maize, yams, plantdins. and caa- 
ra\ >I, L~ljrria, 1%5-76. rice; hl;lli, 1961-76, ricr, maizr, millet, and sorghum; Seneg;~I, 1961-76, rice, millrt, and 
s ~ r g h u m ,  and Sierra Lr(8ne. 1970-76, rice. Excrpt for bfdli. no account is taken o l  seeds ;rnd I(~sses. 8c:canse (11 
re\.isions In stati\tical aeries, the years 1975-76 arr not included lor the l\,ory Coast and 1960-69 drr excluded 
for Sivrra L ~ ~ ~ n w  

'Export ~nbtability is bi~sed on fi\.r-vear moving avrrages centered on the yrar5 covered. See explanattun in 
the \i'orld Tublep, 1976, p. 19. 

"Data klr the I\,,r). Coast ewer the years 1960-77; for Liberia. 1960-75, rxcluding 1964; for Mali, 1961--76, 
e~c lud ing  1973; tor Smegal, 1960-75; and for Sierra Leone, 1960-74. 

'Self-sufficiency is defined as the c ~ t i o  of net domestic production to total disappearance. 

real imports. Consequently, increased rice production with reliable 
methods of water control is viewed by both countries as an important way 
to ameliorate the security of their food supplies. 

Among the three southern countries, increasing incomes through an ef- 
ficient allocation of resources is viewed as a much more important objec- 
tive than enhancing food security, and the expansion of rice production is 
seen as a potential way of contributing to this goal. For the Ivory Coast, 
income growth is undoubtedly the main objective of economic policy in 
general and probably also of rice policy. In Liberia, recent agricultural 
development policy, including rice policy, has aimed at finding a long- 
term, gradual complement for growth based on exports of iron ore and 
rubber. Income generation through an expansion of agricultural and silvi- 
cultural activities lies at the center of this approach. In Sierra Leone, 



370 P E A R S O N ,  H U M P H R E Y S ,  A N D  MONKE 

which has the highest per capita production and consumption of rice in 
the WARDA region, policy makers desire to achieve additional income 
out of more rice production primarily through the introduction of new 
 technique^.^ As Table 11.2 shows, these three countries have achieved 
growth rates exceeding those in the Sahelian countries, with the Ivory 
Coast by far the most successful. What the table does not show, and what 
is doubtful, is the contribution of expanded rice production to this 
growth. 

In view of the wide disparity in income levels within countries, summa- 
rized in Table 11.2, each of the five countries has clearly stated goals to 
spread economic development more evenly by means of rice policy. In 
Liberia and Sierre Leone, the distributional concern is to generate higher 
rural incomes in general. The Ivory Coast has focused rice investment in 
its northern savannah, since that part of the country has not benefited 
from agricultural and silvicultural exports to the same extent as the forest 
zone. In Senegal, rice investment has been mainly concentrated in the 
Senegal River valley and, more recently, in the Casamance, the area of 
traditional rice production. Both areas are more remote and less devel- 
oped than many other regions of the country. Finally, only Mali has em- 
phasized low rice prices to consumers. 

If this analysis is correct, the fundamental objectives of rice policy in 
each country can be ranked from primary (1) to tertiary (3) importance: 

Ivory Sierra 
Coast Liberia Mali Senegal Leone 

Generation of income 1 1 3 3 1 
Distribution of income 2 2 2 2 2 
Security of food supplies 3 3 1 1 3 

Whereas these rankings show differences between Sahelian and forest 
countries, the importance of such differences should not be exaggerated. 

In summary, self-sufficiency is the major stated objective of rice policy 
in all five countries, and this goal can be  viewed as essentially a means of 
enhancing economic growth, redistributing income, or improving secu- 
rity. Both the possibility of achieving self-sufficiency and its effects on the 
three fundamental objectives vary importantly among the five countries. 
In particular, the two Sahelian countries diverge widely from one 
another. Whereas both emphasize food security, Mali is an efficient rice 
producer and is nearly self-sufficient in rice in normal years. In contrast, 
Senegal lacks efficient production techniques and produces only one- 

?In the terms of comparative statics, the interest of the three forest-zone countries 
centers on the search for the optimum point on the production possibilities frontier. The 
success of policies in achieving this goal will be reflected over time in the observed rate of 
growth. 
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quarter of its rice consumption, which, on a per capita basis, is nearly 
triple that of Mali. For the forest zone countries, the scope for import 
substitution is substantial, though not so large as in Senegal. Liberia and 
the Ivory Coast each produce about three-fourths of their rice needs, and 
Sierra Leone is more than go percent self-sufficient. 

Constraints 

Constraints to increasing rice production in West Africa are seldom 
absolute. I t  is usually possible to obtain the additional resources required 
to raise production, but the costs of attracting them can be substantial. 
Public policies can try to alleviate these cost constraints through the 
promotion of improved production techniques and the development of 
economic in f ras t ru~ ture .~  The best way to assess the constraints facing 
countries in their efforts to increase rice production is to estimate both 
the costs required to overcome shortages of necessary resources and the 
capacity of the public sector to intervene. 

Although constraints vary widely among the five countries, in all of 
them expansion of rice production is limited by the range of feasible pro- 
duction techniques, the costs of domestic factors of production, and the 
capacity to design and carry out effective public interventions. Table 11.3 
contains information that can be used to assess the importance of different 
constraints on increased rice production. For a number of reasons, mostly 
associated with its level and rate of development, the Ivory Coast has the 
greatest degree of technical flexibility among the countries considered 
here in choosing methods ofproduction. Although Mali has a comparative 
advantage  i n  r ice ,  i ts  product ion  i s  n e v e r t h e l e s s  constra ined,  a s  d i s c u s s e d  

below. For differing reasons, the other countries fall between the ex- 
tremes of the Ivory Coast and Mali. 

Rainfall is the most important constraint in traditional production. With 
the exception of areas around Sikasso, Mali cannot grow rainfed rice and 
requires irrigation to produce rice in other regions. Floodwaters in the 
interior Delta of the Niger River and in lowland basins along the Ivorian 
border have traditionally provided the necessary water to produce rice 
but with high uncertainty and no water control. In the other four coun- 
tries, rainfed rice provides nearly all of traditional production, reflecting 
their relatively better endowment of rainfall. 

8The relaxation of expected future constraints usually requires long lead-times, often as 
much as 20 to 30 years. Irrigation investment is an inherently long-term process, in terms 
both of constructing the infrastructure and of farmers' learning to manage water resources. 
These long-term effects could make rice production that is uncompetitive today more effi- 
cient in the future. Corden (I) ,  among others, has argued, however, that future gains from 
learning seldom repay current losses from the inefficiencies caused by protection and sub- 
sidy policies. Whether future gains from improving management in irrigation projects will 
be sufficient to offset short-term costs is an important empirical question. 
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T A B L E  1 1 . 3 .  Information on Constraints 

Indicator I v o v  Coast Liberia Mali Senegal Sierra Leone 

Rainfall in rice-pro- 
ducing areas 
(mmlyr) 

Daily agricultural 
wages (US $I - 
man-day, 
1975-76) 

Direct farm labor 
cost per kg 
paddy (US $, 
1 975-76)d 

Investment costs of 
water control' 

Complete (US $1 
ha, 1975) 

Partial (US $/ha, 
1975) 

Annual costs of 
water control'.' 

Complete (US $1 
halcrop, 1975) 

Partial (US $/ha1 
crop, 1975) 

Government con- 
sumption as 
percent of GDP 
(average, 1960- 
73)' 

Government invest- 
ment as percent 
of GDP (aver- 
age, 1960-74)" 

Debt service as per- 
cent of export 
earnings 

Shipment to capital 
city (US $lmt) 

S O C R C E S :  Chapters 1-8 and 10; International Mnnetav Fund. Balarrcr r , fPayrn~r~ts  Yuarbnok, 29 ( D ~ c e m b e r  
1978); Charles P. Humphre?~  and Patricia L. R a d ~ r .  "Background Data on the Ivorian Rice Ecnnomv." Stanfordl 
WARDA West African Rice Project. Stanford, July 1979. Charles P. Humphreys. "Data on Costs of lvorian Rice 
Prod~lction." StanfordASARDA \Ve\t Africa Rice Project. Stanford, July 1979, Liberia. Go\.ernment of, Ministry 
of Planning and Economic Affairs. Quarterly Statistical B~rlletin of Liberio ( June  1977). Monrovia; Dunstan S. 
C.  Spencer, "The Economics of Rice Product~on in Sierra Leone-1. Upland Rice." Bulletin No. 1, Department 
of Agricult~lral Ecnnom~cs and Extension. Sjala Cniversity College, University of S~erra Leone, Njala. 1979; 
World Bank, Uhrld Tahl~s .  1976. Johns Hopkins Universih Press, Baltimore, 1976. 

" T h ~ s  figure is an averagc (i1r Mopti and S e g ( , ~ .  
*This first figure refers to the Senegal river valley and the second to the Casmanre region. 
cThe first figure refers to the savannah zonr and the wcond to thr fnrest zone. 
'These figures are the averages of labor costs in all techniques of paddy production in 1975, w e i g h t ~ d  by 

each technirlue's share in total outpnt. 
'These costs are net of most. if not all, taxes. As such, they represent social, not pri\,ate costs. 
'The first figure refers to mechanized schemes in the forest zone relying on pump irrigation, the second to 

gravih ~nigat ion using dams in the sakannah zone. 
@This figure IS the cost for improvements in the Office du Siger, consist~ng mainly ofleveling and rehabilita- 

tinn ofcanals. The cost o f the  bas~c  infrastructure is considered sunk. 
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Water constraints in West Africa, coupled with the high water demands 
of the rice plant, make the objective of providing enhanced food security 
through increased production expensive to obtain. The cost of overcom- 
ing the water constraint varies enormously among countries and tech- 
niques. Complete control generally requires an investment of $4,000 or 
more per ha, whereas partial control costs as much as $1,000 per ha. The 
two notable exceptions, where complete control is not so expensivt., are 
unlikely to be replicated on a large scale. The Office du Niger in Mali and 
the Matam polders in the Fleuve region of Senegal provide full water con- 
trol at costs beneath those required for full control elsewhere. But in the 
former, enormous infrastructure costs, which were made in the i930's, 
are now considered sunk. For the latter, the area in which low-cost pro- 
jects can be carried out is restricted to land directly bordering the river. 

Although estimates vary according to the type and lifetime of invest- 
ment and the interest rate used, information in Table 11.3 gives some 

. ~ ~.~~ ~ 

~ 9 r 1 l r , r  111 Tohlc 1 1  3 c o n t i n ~ r r d )  
T h r  first figure is for small-scale pumping in \latam, the second for largr-scale, mechanized pump irrigation 

in thr  Delta. 
'Partial water contml here refrrs to the improvement of lowlands, nsuallr in forest areas, b y  t>~ln<ling and 

diversion welrs. 
'Thr  first figure is for improvement of lowlands in thr  S~kasso arra. the second for controlled flor,,llng im- 

provements nrar Srgon and \lopti, e x c l ~ ~ d ~ n g  tnitial deep plow~ng. 
'L'nless otherwise n0tt.d. rrcurrmt costs ~nclude hoth the annutty on the investment and crperation and main- 

tenance of the irrigation sy*trm. 
'Annuities for dam irriyatir~n are based on au a\rrayt. of 27 years for the system as a whole and an a\'rrage 

annual interest rate of 5 8  percent. For pump irrigation, the expected a\'?rdgr lifr is 15.1 years, with an avrraye 
;~nnual interest rat? o f 5  percent. These annr~ i t~es  l i ~ r  pump and dam irrigation both assume 1.85 crops 1,er year 
and utilization of 80 prrcrnt  of the total arP;i. 

"This figure covrr* only the annuity, based on a 25-y~ar  service life .lnd $1 2.5 percent annual intewst rate. 
Oprrati8,n and maintenance costs are not ~nclrldrd. 

"Annltitier for Matam are lritsed on an 'werage sewice life nlahout nine y n r s  and an ayerag- annual intrrrst 
rate of 1 percent. For the Drlta. the average life is 24 years and the average annual ~nterest rat? is 2.75 percent. 
For \latam. 65 percent of the annuity is allotatpd to the rice crol,. 

"The annuity is haw4 on a I syea r  sewice l ~ l r  and an average annual interest rate 01'7.7 percent. T h ~ s  figi~re 
assr~rnes 1.3 cn,pc per year and utilizatiou of 90 percent of in~proved land. 

'This cnst co\t.rs thv annuih aud is based IIII .I 2Oyear service l ~ f r  .~nd  an annual interest rate of 15 percent. 
Repairs are h rwd  on h \ e  man-dayr, ur $6. Such cnrta are also includrd 111 direct labor chargrs. 

"This cost represents only the annul@ and is the average fin controlled-flooding polders near SPgou and 
\lopti and fi)r lo\\ lands around Sika\so. 

'The annuity is I r a s~d  on a service of life of 20 years and an average annual interest rate of 3 percent. 
'Thr annuity is bawd on a ten-vear service lil; and an average annual Intrrrht rate of 24 percent. Maintr- 

nancr costs o f45  US $!ha arr also included In firm labor ccrsts. 
'Government cnnrrlnlptlon is defined ;IS recurrent expenditures on goods and services and includes all de- 

fense r x p c n d ~ t ~ ~ r e s .  
"Go\.emmrnt investment extlrldes delense e~penditures .  
' Datr firr \lali co\,er only 1865- i 3 .  
"'1)ata c o w r  the years 1969-76, and deht servicr lncl~tdes repayment and interest on government drbt ,  loan 

repayments by Rovernment rnteq,r~srs. and r e t i r r ~ n ~ n t  of go\.ernment securities. 
'Data cover thr  yrars 1970-75, and debts sen.1ce includes repayment and ~ntvrest on government dt.l)t, IMF 

repr~rchi~ses and reconstitution of;~ssr ts .  This ratlo Increases sut,stantiallv (to 10.2 fix 1967-73) when debt ser- 
\.Ice is compared to tntal current account eamlngs. 

"Data cn\.rr the yt.ars 1970-77, thr  d r l ~ t  sewice includrs repayment and interest on loug-trm~ government 
debt, Interest nn o\.erdrafis with thr French treasuw, chargrr p a d  to the IMF, and repurchare.; of IMF credit. 

'Data cover the years 1968-i5, and deht service includes rrpavment and interest nn p,vernment debt, and 
rrp;iynlcnt oftrade cred~ts  ~s rued  to the go\;emrnent. 

""Data cover the years 1969-i6. and debt srn. icr  cnvers repayments nl'loans to the government, olicsues by 
the central yovrrnlnent, ;ind of prrfinancing by foreign contractors. 

"Thls fignre ir f i~r  shipment tram either \latan, or the Casamance. Shipment from the Delta costs ,~l)nut 51 
L'S $ h t .  
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orders of magnitude of the high costs generally involved. For rice pro- 
duced under full water control, the annual capital costs and charges for 
maintaining the irrigation system can be as high as $150 per mt of milled 
rice. The annual capital and maintenance costs vary more widely for rice 
produced under partial water control, but are estimated to be about $65 
per mt.9 However, with partial control, the security ofproduction is often 
only marginally better than under traditional production, since the deliv- 
ery of water remains largely dependent on natural rainfall and flooding. 
The one significant exception, which still has considerable potential for 
expansion, is the controlled flooded technique in Mali. The security of 
flooding is estimated to be go percent of that with complete control, 
whereas annual capital and maintenance costs are probably only about 
one-half those for the partially controlled, improved lowlands in the forest 
zone countries. 

As suggested by the low population densities in these countries, wage 
rates are relatively high throughout West Africa and pose an important 
near-term economic constraint on the efficient expansion of rice produc- 
tion. Daily wage rates are clearly highest in the Ivory Coast, ranging from 
$1.40 to $1.80 per day for men, reflecting the success of the country in 
promoting agricultural exports and attaining a rapid rate of development. 
At the other extreme, wage rates in Sierra Leone are less than halfthose in 
the Ivory Coast. Such low rates stem from a lack of natural resources and 
agricultural capacity in that country. The wage ratesfor Mali, Senegal, and 
Liberia are in the range bounded by those in the other two countries. 

The pattern of unit labor costs among countries requires consideration 
of worker productivity as well as wage rates. (By definition, unit labor 
costs are the product of the wage rate and the inverse of labor productiv- 
ity.) Marginal unit labor costs can be approximated by the value of direct 
farm labor in each additional kg of rice produced domestically. Labor 
costs per kg of rice are clearly lowest in Mali, where inexpensive water 
control schemes, the extensive use of animal traction, and high rates of 
insolation all help raise the productivity of labor. For Mali, wage rates are 
relatively low and labor productivity is relatively high. 

BThese figures are based on the following assumptions: 

Part~al Full Partial Full 
watrr water water watrr 

control control control control 

Annual capital and main- Milling outturn (percent) 65 65 
tenance costs (US $/ha) 125 350 Cost per mt milled rice 65 150 

Yield (mt paddylha) 3.0 3.5 

There is no clear trend in the future direction of irrigation costs. Upward cost pressure will 
result from using up the best locations for irrigation projects. But cost reductions can be 
expected as construction activity expands. In addition, increased regulation of water flow in 
the major rivers will likely lower costs, e .g.  owing to the reduced size of the perimeter dikes 
required following better flood control. 



Comparatitje Analysis of Rice Policies 375 

On the other hand, the unit cost of labor in Sierra Leone is the same as 
in the Ivory Coast, where wage rates are twice as high. Senegal also 
seems to lose the benefits of its relatively low wage rates, and labor costs 
per kg of rice are the second highest in the five countries. In Sierra Le- 
one, low wage rates appear to be more than offset by high labor input, and 
in Senegal they seem to be counteracted by low yields in Casamance. In 
the Ivory Coast, relatively high wages seem to be offset to a considerable 
extent by higher productivity-reflecting perhaps the favorable climatic 
conditions and greater use of other inputs. Liberia has the highest unit 
labor cost in rice production because of high wage rates coupled with very 
inefficient traditional production techniques. In short, differences in nat- 
ural environments, including quality of land and supply of water, permit 
labor productivity in rice production to vary widely among the five coun- 
tries. This differing productivity strongly influences the pattern of labor 
costs, since these costs depend on both productivity and wage rates. 

The variations in worker productivity are not in themselves unusual. 
Research by Timmer and Falcon on nine Asian countries demonstrates 
the importance of complementary inputs in production-environniental 
conditions, irrigation investments, and high-yielding seed varieties (13). 
These factors accounted for a three-fold difference in yields among the 
nine Asian countries studied. The key point is that increases in comple- 
mentary inputs reduce the relative importance of labor costs in total costs. 
But in the West African context, high wage rates, coupled with low 
worker productivity, cause very high unit labor costs. 

Capital becomes constraining at the national level primarily when 
large-scale investment must be made in land clearing and water resource 
development. The necessary capital must come from either domestic sav- 
ings or foreign borrowing and aid. Because the size of most of these in- 
vestments demands that they be undertaken by a government agency, 
the capacity of the government to allocate tax revenues for investments 
and its ability to obtain foreign funds can importantly constrain the expan- 
sion of rice production. 

Capital is also an important constraint at the farm level, as reflected by 
high real rates of interest that prevail in the informal rural capital mar- 
kets. With the exception of cooperative projects, which only affect a small 
number of farmers, farm capital comes primarily from savings and short- 
term borrowing. Improvements in rural lending facilities are thus an im- 
portant constraint on the dissemination of new techniques, with high lev- 
els of recurrent expenditures for improved seeds and fertilizer. 

Of the five countries, Liberia would appear to have the greatest scope 
to increase both government investment and foreign borrowing. Neither 
the ratio of government investment to GDP nor the debt-service ratio is 
particularly high compared with the other countries. Moreover, favorable 



rainfall might reduce the need for large-scale investments relative to that 
in other countries, although the institutional constraint due to the scarcity 
of rural lending facilities is somewhat greater. At the other extreme is 
Mali, which has actually suffered negative government investment owing 
to the difficulties of the Sahelian drought. I t  also has a debt-service ratio 
that is three times as large as that for most of the other countries. Unlike 
Liberia, however, Mali has concessional aid available to it, and such capi- 
tal is relatively inexpensive. Senegal also has access to considerable for- 
eign aid, especially for projects in the Senegal River Basin, where water 
development is most expensive. Hence, Liberia, Mali, and Senegal pro- 
bably have the least restrictive constraints on capital, although none has 
the flexibility to divert large sums into rice projects solely of its own 
choosing. 

Existing high levels of government investment and a growing debt-ser- 
vice ratio in the Ivory Coast mean that additional investments come only 
at increasingly higher capital costs. In a country where natural conditions 
make water development especially expensive, the presence of such a 
constraint could hamper efforts to expand irrigated rice production on a 
large scale. Sierra Leone is the most severely constrained in terms of capi- 
tal, with a very high debt-service ratio and a relatively high share of GDP 
already devoted to investment. Some concessional foreign aid is available 
but less than for the drier countries to the north. 

In West Africa, land is widely available and hence has a very low oppor- 
tunity cost. This situation can be expected to change in the future as 
population densities increase. But during the next 25 years or so, the pe- 
riod in which the longest investments in rice might be amortized, land is 
likely to remain inexpensive. Investments in land development to in- 
crease water control are considered under the constraint on capital. With 
respect to rice production, the surplus of land provides little in the way of 
economic advantage. Irrigated rice is relatively ill-suited to land-exten- 
sive production. Moreover, the potential for efficient utilization of inex- 
pensive land (i.e. the substitution of capital and land for labor) in upland 
rice production, prominent in the forest zone countries, remains largely 
unknown. 

Other constraints include the availability of revenue for recurrent fi- 
nancing of government programs, managerial talent, rural infrastructure, 
and the location of rice production relative to major consuming centers. 
Perhaps the most immediate concern of government leaders is the capac- 
ity of the budget to sustain the sizable recurrent expenses that accompany 
intervention in the rice sector. Such recurrent costs are particularly im- 
portant when subsidies are paid on the output, and they can also be sig- 
nificant when high levels of modern inputs are heavily subsidized. Total 
current government expenditures are about one-sixth of GDP in the 
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three francophone countries, wheras the share in the other two countries 
is much smaller. Owing to the severity ofthe budget constraints, alterna- 
tive demands on funds could preclude additional expenditures on rice, 
unless foreign assistance is forthcoming. 

With respect to domestic managerial talent, Table 11. i provides some 
insights based on the importance of advanced education. The Ivory Coast 
currently has the highest level of advanced education, and it also hires 
large numbers of foreign technical experts. In contrast, Mali and Liberia 
have education levels for advanced students roughly one-half of those in 
the other countries. Moreover, Mali does not depend significantly on 
foreign talent. In between are Senegal and Sierra Leone. Ofcourse, many 
other factors affect the capacity to intervene in the rice sector, among 
them the willingness to divert scarce talent into these areas. Mali and the 
Ivory Coast have probably had the best past experience and Liberia the 
least satisfactory. But in all countries managerial skill is scarce and 
policies demanding significant public intervention may be severely 
constrained. 

With respect to rural infrastructure, as measured in Table 11 .1  by the 
density of all-weather roads, the Ivory Coast is the least constrained and 
Mali is the most affected. However, since most of expanded production in 
Mali is likely to occur along the Niger River between Bamako and Mopti, 
where a reasonably adequate road system already exists, this constraint 
might be considered relatively unimportant for rice production. In Sene- 
gal, especially in the Casamance, the lack of good roads presents an im- 
portant constraint that increases the costs of production and marketing. 
The cost of transporting local rice to the major consumption centers is 
greatest for Sengal, as a result of the long distance of major production 
from Dakar. It is least in Liberia and Sierra Leone, reflecting the small 
size of these two countries. 

The predominance of producer-oriented rather than consumer-oriented 
constraints on West African rice policy contrasts significantly with the 
conduct of rice policy in much of Asia where consumers play a much more 
prominent role in the creation of objectives and constraints on policy for- 
mation (3, 4). Consumer-related issues of rice availability and price, par- 
ticularly in urban areas, have been of critical concern to Asian policy 
makers. In part, differences between Asian and West Africa reflect an 
unavoidable bias in the method ofpolicy analysis. Consumer-related con- 
straints are often hidden, awaiting new policy actions or events to call 
them into existence. But, more important, the differences are due to the 
more severe income problems of some countries in Asia, particularly in 
cities, and the more central role of rice in Asian diets. Only in Liberia and 
Sierra Leone does rice play anywhere near as important a role in con- 
sumption patterns as in Asia, and in these two countries consumers seem 



to demonstrate a high degree of substitution between rice and wheat, 
plantains, cassava, yams, and other staples. This substitutability is impor- 
tant in understanding the relatively passive reaction of West African con- 
sumers to price policy. 

Several generalizations can be offered regarding constraints on rice 
policies. First, because of the levels and variability of rainfall, the Sahel- 
ian countries have a greater need to control water supplies than do the 
forest countries. Second, all countries are constrained by labor costs in 
rice production, and none yet face land shortages. Third, all countries 
face difficult tradeoffs in allocating government revenues. Foreign aid can 
play an important role in easing the capital budget constraint of the Sahel- 
ian countries, whereas Sierra Leone is in the most difficult position with 
respect to capital. Finally, regarding administrative talent, rural infra- 
structure, and the location of production, the constraints facing countries 
vary. On balance, the Ivory Coast is probably the least constrained and 
Liberia is the most limited by these factors. 

Policies 

Whereas the number of constraints can be large, the range of options 
available to governments in West Africa for the purpose of implementing 
policy is quite narrow. In this study, policies are classified into three 
areas-trade and price policies, domestic tax or subsidy policies, and in- 
vestment policies (7). These policies have an impact on the rice economy 
through their effects on output prices and on input and capital costs. The 
effectiveness of each policy is heavily influenced by the opportunity costs 
of domestic resources and by choices of production and milling tech- 
niques, which together influence social profitability of rice production. 
Information that can help measure the application and impact of govern- 
ment policies is contained in Table 11.4. 

Trade policy is similar in all countries, except Mali. Contrary to the be- 
lief that West African governments subsidize rice consumers, domestic 
wholesale prices of rice between 1965 and 1976 have been about one- 
fourth to one-third higher than comparable c.i.f. import prices in the four 
protecting countries. Mali is the exception, where official domestic prices 
have been lower than c.i.f. import prices. Typically, the governments of 
Ivory Coast, Liberia, Senegal, and Sierra Leone restrict imports of rice 
with variable levies or quotas, thereby forcing consumers to pay higher 
than international prices, permitting producers to receive high prices, 
and generating government revenues from the rice imports. In Mali, the 
reverse holds, and consumers of officially marketed rice tend to be  subsi- 
dized relative to c.i.f. import prices. When world rice prices increased 
rapidly in 1974, this pattern was temporarily interrupted because Sene- 
gal, Sierra Leone, and Mali subsidized imports to maintain more stable 



Comparative Analysis of Rice Policies 379 

prices to consumers, whereas Ivory Coast and Liberia raised domestic 
prices in line with the hike in world prices, allowing their producers to 
benefit. Generally, though, the thrust of trade policy has been to transfer 

- ~ 

resources from consumers to producers or to the government treasury. 
All countries set official producer prices for paddy and consumer prices 

for rice. The structure of official prices alters the pattern ofprices created 
by trade policies only to the extent that the countries are successful in 
enforcing official prices, which requires a large involvement in the mar- 
keting and milling sectors. In this regard, the Ivory Coast and Mali have 
been most successful in purchasing paddy, handling from one-fourth to 
two-fifths of production in peak years. The remaining countries have 
never purchased more than a minor share of output, and marketing is 
dominated by private traders. 

Since independence in 1960, the Ivory Coast has used a restrictive 
trade policy to raise consumer prices and thereby to buttress a floor price 
to producers. Producer prices+specially during the mid-1970's-have 
been further supported by farm subsidies channeled through collection 
and milling activities without equivalent increases in the consumer price. 
In 1975, roughly one-half of the official producer price consisted of gov- 
ernment subsidy. Starting in 1978, however, government paddy pur- 
chases were severely curtailed. On balance, consumers still face domestic 
prices that are higher than comparable import prices for rice, but not so 
high as the official producer price would require if there were no govern- 
ment subsidy. 

Price policy in Mali is more complicated. The government's established 
producer price applies to about one-half of rice marketings because a high 
proportion of commercial sales arises from large, geographically confined 
development projects whose farmers are required to pay fees in kind and 
to meet quotas'for marketed paddy. The government through its state 
marketing agency then rations this rice by selling it at a price below the 
market-clearing level to selected consumers who belong to cooperatives. 
In effect, Malian price policy forces producers in government projects to 
subsidize consumers who have access to rationed rice in cooperative mar- 
kets. The official price structure in Mali thus tends to tax farmers relative 
to the c.i.f. import price because the official consumer price is below that 
price. This policy raises the free market price of rice for both consumers 
and producers who are not part of government programs. 

The other three countries also establish official prices for rice. But the 
impact of such policies has been small, since only a slight percentage ofna- 
tional production is marketed through government channels, especially in 
Liberia. The pattern varies, however, among the three countries. Both 
Senegal and Liberia tend to subsidize producers who use the improved 
techniques, although by amounts less than in the Ivory Coast. But tradi- 



T A B L E  11.4. 1nforincltion on Politics 

Ivmy Sirrr.1 
Indicator Coast Lilwria >fall Senepal Lront. 

Ratio of domestic official 
wholesale to c.i.f. price 

Rate of subsidy or tax (-) 
in official domestic producer 
price (1 975-76)' 

Government purchases of 
paddy (000 mt pc~ddy) 

(Percent of total production) 
Rate of subsidy on 

fertilizersk (1 975) 
Additional output due to fer- 

tilizer (000 mt  paddy, 197~5)~ 
(Percent of total production) 

Rate of subsidy on irrigated 
land development (1975)k 

Area under irrigation 
(000 ha, 1975 -76) 

(Percent of total area in rice) 
Rate of subsidy on motorized 

services (1975-76)k 
Area plowed or threshed by 

motorized services 
(000 ha, 1975-76) 

(Percent of total area in rice) 
Area planted in improved 

rice seeds (000 ha, 197.5-76) 
(Percent of total area in rice) 

SOURCES: Chaptrrs 1-10; Charlrs P. Hurnphrrys and Patricia L. Radrr, "Rackgror~nd D ~ t a  on the Ivorian Rice 
Economy." StanfordAVARDA \Vest Africa R ~ r e  Pndect, Stanford, J I I I ~  1979; Charles P. Hl>rnphreys. "Data on 
Costs of I ~ o r i a n  Rice Prt,doct~<~n," Stanfi,rdnVARDA \\'?.it Africa Rice Projrct. Stanf;)rd, IIII? 1979. 

"Data r.~>vt.r thr  prrind 1960-77 and are for import  ol'25-35 percent I,iokrn rice only. For 1960.72. d ~ e  
official wholrsalr price is  e s t i m ; ~ t ~ d  1,: sul>tr;lcting .3 CFA francs from thr official rptail pric?. 

OData rover 1967-76 and art. fin all nce imports. 
'Datact1vc.r 1969-71 and arc l i ~ r  all rice import.;. T h r r  are thr only yrars in w h ~ c h  \1ali imported rivr. 
dData cn\-er 1965-76 and arr  f<>r 100 percpnt broken ric? impvrt\ (rnly. 
"Data cover the pc r~od  1960-1976, rxclud~np, 1964-6.5 and 1975. Imports in r l r~dr  all typrs of rice. 
'The ratr of  srlhsidy (or tax. fin nryative v.dur*) i* defined as S = [ (P - Sf) - C]/C. whr r r  5 is thr  rat? of 

sr~hsidy, P I S  thr  official producer price, in ricr rquivalrnt. 51 is the sum ~1 the privatr costs for collrr-t~on 111' 

paddy, mill~ny. and distrihut~on ofr icr .  llrlng the mast cnmrnnn technirlues ~n the cnuntn. and C is thr nffic~al 
\vholrsalr prlrr of ricr. A valur of zero 1mp11rs that the ctnicture ofofficial prices neither taxes nor suhsid~zrs .  A 
pmitivt. valur irnpllr, that olfieial prrrchasra of paddy and salrs t n f  rlce prodrlcr a Ibudgrt.tr). deficit. which is 
trancfrrrrd to prnduvrr*, wlirrras a nrg;ltlve \,alrtr implies the genrratii~n ofa hrldgetary surplr~s. which is taxcd 
from prodttcers. 

@Thi, value is tllr avrrage fc,r the two crop yrars 1974-7.5 and 1975-76. It may reprrsrnt as much a\ i 0  per- 
cent ofall rn~rkrted ricr. 

T h i s  value I \  lor the crop )ear 1976-77 and may b r  rrlr~al t,, R percent of all marketed rice. 
'This wlrlr i* thr avcragt. lor thr  two crop year5 1971-75 and 1975-76, 
'This valor is for thr crol) year 1 9 7 4 i 5 .  
'All *ul~sidirs  arr hasrd OII ~ o c ~ a l  costs, nr t  ,,fall taxrs. 
'TI115 r.ltr is the r~nwrightrd a\.erage for rainfed and irriyatrd rice in the forest and savannah zonr\ .Thr suh- 

sidy o n  Irrhlizcr is rstimated from thr  tot.11 subsidy on t.tlrrent inputs as the share~~flrr t i l izrrcr ,s ts  in total ct~cts. 
This rctimate ma? cr\rrestinratr thr ruhs~dy riitr i l ~ t h e r  inputs arr ,  in fact, more hravily su1)sidized. 

'This is thr  r;ltr of suhsidy on ft,rtil~zrr usrd in the Olficr drz Sigr.r. 
'This is t h ~  axeraye rate, of sr~lrs~dy o n  fc~rt~lizrr u s 4  on I~olilands (0.66) and on impnlvrd rlplnnds and im- 

proved inland su.amps (0.581. 
"Additional paddy output due to Icrtilizer apl)lication has hern rstimatrd 11y assuming that 1 kgol'N piws I 1  

kg ofpadd! 011 rainfrd, uplal~d r iw and 25 kg of paddy on irrig'ltcd rice. 
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tional techniques, which dominate total production, are not effectively 
subsidized, because of either limitations in the funds to purchase paddy 
or the absence of purchased inputs in traditional farm production. In all 
three countries price policy depends critically on the capacity and will of 
the government to pay for subsidies on paddy that is purchased and 
milled by government agencies. Moreover, the incidence of taxation on 
consumers increased significantly after 1974 in these three countries 
because domestic prices were not allowed to fall in line with world prices 
during the 1974-78 period. Hence, producers have received increasing 
transfers from consumers. 

Sierra Leone is the only country where the official producer price im- 
plies a tax on farmers relative to the official consumer price. Unlike Mali, 
however, the country lacks the large, geographically concentrated pro- 
jects that make enforcement of unfavorable producer prices possible. As a 
result, the government is largely unable to compete in the private market 
for paddy, and the tax has very little effect on actual production. 

The extent of subsidies on intermediate inputs into rice production dif- 
fers greatly among the five countries. At one end of the spectrum, Liberia 
has no effective input subsidies save that on its extension service. As data 
in Table 11.4 show, virtually no Liberian production benefits from motor- 
ized services, fertilizers, or improved seeds. These results reflect the very 
low level of government intervention in the past, and rice projects being 
planned will surely contain higher rates of subsidy. 

In the other countries, extension services are universally subsidized, 
and government policies also affect fertilizer, motorized services, and 
improved seeds. The Ivory Coast has concentrated on fertilizers, 
subsidizing roughly half their price, and to a lesser extent on improved 

~ ~ ~~ ~~~ .~ ~ 

iSofr5 fo Tnblcz 11 ..I ~.ontin~i(,dI 
"Thih value rrprrsent, the a\t.raye rate of suhs~dy on invrstments in swamps. pump irr~gat~on.  and (lams, 

\<righted h? the share In t~rtel costs of each type otland development hvhveen I960 and 1976. Subsidy rater for 
sa.amps, pumps, .tnd dams arr O.fiD, 1.00. , ~ n d  0.89, rrspt.cttvely. 

"This rate <~fcuhaldy applies to investment, in the Niger River Basin. For suatapa, the mte is 0.87. 
'This rate oSsul>sidy applies to in \ r r tn~rn t \  in the Delta and at Nianga. Rates for Investments at !vlatan~ and 

In *\\-.imps in the Casalnilnce are 0.35 and 0.92, resprctivel". 
' T h ~ s  rate .~pplies to impn,\ed inland su,.+mps r)nl?. 
' T h ~ s  is the average rat? ol'sul)sid? on Idrye- and small-xale motorized services in r a ~ n f ~ d  and irrigate11 pro- 

d ~ ~ c t ~ n n  weighted hy the chaw in total area under each tvpe ofmrchan~zation. Rates are zt,n,, except for large- 
scale motorized sen.tcr\ on ~rr~gatt.d production, u h r r e  it is 0.15. Purchases oforen and erluipment are sl,ghtly 
subsidized at .I rat? of 0.12. 

"Thi\ rate I\ the average ti)r motorizcd threshing at Mopti and the Office drl Niger. Deep plowing is subsid- 
iztd at thr. rate 1 3 1  1.00. Imt it is nzrt done annltally. Purchases of ox erluiptnrnt ;~rt. .;ohsidized at the rate ol0.09. 

'The  purrhnae olox equipment fb r  rainfell productinn in the Cnsamancr 1s subsidized at a rat? of 0.28. 
'Th~s 1s tlre auhsid? r.lte l o r  land preparation of holilnnd, and riveru~n gra*slands. 
=This valoc in less than one, r a s l~ l t~ng  in the Zen, percrntagr. 
" T h ~ s  is the alrrdyr  IIS 1975 and ICJ7fi. whicl~ \\,\.ere 11,M)O ha and 22.000 ha, rc.spectively. 
'This percentagt. I S  the \hare of paddy pntdrlction thre\hrd. not the prrcerltayr nf land on which the paddy is 

p n r d ~ ~ c e d  (that prrcrntagc ec/uals 0.42). 
""These seedc are rrnewcd. in thvory, e v v n  three years; hence the annual plant~nyr ~n n rw iimpn,ued\erds 

eqt~al  onr-third the \ a l t ~ r  shmvn. 



seeds.1° However, these subsidies have had relatively little impact, and 
only a small percentage of domestic rice production benefits from modern 
inputs. 

Mali has provided little encouragement to fertilizer use through subsi- 
dization. On the other hand, mechanical services, especially motorized 
threshing, are subsidized by about 50 percent, and over half of domestic 
production is handled in this way. Improved seeds, introduced once 
every three years, have also been strongly promoted. Mali has, therefore, 
concentrated on inputs that best complement other elements in the pro- 
duction systems. Inexpensive water control does not require fertilizers in 
order to be profitable, and extensive tillage practices using privately 
owned oxen and equipment benefit from mechanized threshing. In addi- 
tion, mechanized threshing allows the government to buy a large share of 
paddy marketings at the relatively low official price. 

Senegal has relied most heavily on fertilizers and improved seeds, pro- 
viding the largest subsidies (up to 75 percent on fertilizer) and increasing 
production by as much as one-fourth as a result. On the other hand, me- 
chanical services are slightly taxed. Consequently, such services are used 
only in Delta, where soils are heavy and farmers participating in projects 
have little choice concerning their use. 

Although Sierra Leone has the second highest rate of subsidy on fertil- 
izers and the highest on mechanized services, the impact on national pro- 
duction has been quite small--owing in part to constraints on the govern- 
ment budget and the already high level of traditional production. As in 
most of the other countries, the use of improved seeds is the most wide- 
spread of all modern inputs. 

All countries except Liberia have maintained important government in- 
vestment policies in order to develop irrigated rice production, and Liberia 
is beginning developments in this area. Subsidies have been highest in 
Mali and Senegal, probably because of the large scale of the projects re- 
quired to control water along the Niger and Senegal rivers. With small- 
scale irrigation schemes, farmers participate in the investment, and sub- 
sidy rates on land development costs are generally lower. They range from 
about two-fifths to two-thirds in Sierra Leone and the Ivory Coast, respec- 
tively, compared with loo percent in Mali and Senegal. For Senegal, the 
major exception to this pattern is Matam, where low costs, small scale, and 
relatively high population densities make it possible to obtain participation 
with subsidies amounting to only about one-third of total costs. 

A common theme underlies rice investment policy in all five coun- 

'OIn the Ivory Coast, a package of inputs is provided through a h e d  contract, the total 
value of which is subsidized. Hence, allocation of subsidies to specific inputs is arbitrary. 
The method used in this study is to prorate the total subsidy to the different inputs that 
make up the package according to their respective shares in the total value of the contract. 
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tries-the overwhelming importance of foreign aid donors in designing, 
financing, and implementing rice development projects. The Ivory Coast, 
the only country in the group that has the resources to fund major rice 
production projects without concessional foreign assistance, has not done 
so to an important extent-preferring instead to use its own available 
funds for other, more profitable investments. All the governments, how- 
ever, take some equity participation in donor-assisted projects. Liberia is 
at the high end of the range with about 50 percent, and Mali and Senegal 
are at the low end with 15 to 20 percent. 

The amount of direct government participation in rice production, pro- 
cessing, and distribution is greatest in Mali, decreasing through Senegal, 
Ivory Coast, and Sierra Leone, and least in Liberia. In all countries state 
farms for rice are almost nonexistent, and direct government participation 
in paddy production is restricted to land and water development, produc- 
tion of improved seeds, research and extension, provision of credit, and 
input delivery. The degree of government involvement increases through 
the rice production chain. In all countries, small private hullers coexist 
with large government-owned mills, but the former are much more im- 
portant in the anglophone and the latter in the francophone countries. 
This same pattern is also true for rice marketing. All five countries have 
state marketing agencies, but they often move a large proportion ofpaddy 
or rice in Mali and the Ivory Coast, whereas the private trade is predomi- 
nant in Liberia, Senegal, and Sierra Leone. This participation provides a 
potentially important source of pressure on policies by creating influential 
interest groups-such as state development agencies and marketing 
boards-which u s u a l l y  h a v e  e a s y  a c c e s s  t o  d e c i s i o n  m a k e r s .  

Eoaluation of Policies 

Policies should be evaluated in terms of their effectiveness in achieving 
one or more government objectives in the face of resource constraints that 
limit both the choice and implementation of those policies. Effective 
policies successhlly advance objectives at minimum cost. l1 The effective- 
ness of a policy depends, first, on its ability to make apositive contribution 
toward advancing an objective, such as increasing national income, dis- 

"Imperfections in factor or product markets, caused by segmentation of markets, exter- 
nalities, and natural monopolies, among others, create divergences between private and so- 
cial evaluations of resources and products ( I ) .  Government intervention can generate addi- 
tional income efficiently by offsetting these divergences, wholly or in part. In the absence of 
such imperfections, however, policies affecting production will result in reductions of in- 
come through an inefficient use of resources, and those affecting consumption will irlvolve 
losses in consumer welfare. For example, a government might choose to promote an ineffi- 
cient method of producing or milling rice in order to advance distribution or security objec- 
tives or for noneconomic reasons. But unless significant market in~perfections are simultane- 
ously offset, the policy will engender costs because of productive inefficiency or consumer 
losses. This is the nature ofthe trade-offs among multiple objectives, discussed earlier. 



tributing income more evenly, or improving the security of food supplies. 
This aspect of effectiveness can be readily measured by changes in appro- 
priate indicators used to define the objective. As will be clear from the 
discussion that follows, some policies do not advance certain objectives, 
irrespective of the level of economic costs. Second, the effectiveness of a 
policy depends on the costs associated with it in obtaininga given improve- 
ment in an objective. The methodology used in this study to assess the 
social profitability of rice production techniques can be applied to measure 
the loss (or gain) in economic efficiency and potential national income 
engendered by policies that cause a divergence between social and private 
profitability. Additional costs can be associated with the political effects 
caused by the transfers required to enact policies and with the administra- 
tion of the policy interventions. The evaluation of policies, therefore, 
consists of two steps--determining whether desired objectives are fur- 
thered and measuring the associated cost (or gain) of resource reallocation. 

The fundamental objectives of efficient income generation, income re- 
distribution, and food security can be furthered by either increases in the 
level or changes in the structure of rice production. But self-sufficiency 
through import substitution demands increased national output if con- 
sumption levels are to be maintained. To achieve these ends, rice policies 
provide either universal or specific incentives. Universal incentives are 
available to all farmers and include tariffs, fertilizer subsidies, and paddy 
price supports. If productive inputs are highly mobile, universal incen- 
tives are relatively easy to administer and cause the least distortion in effi- 
ciency. However, these policies can bring about large transfers among 
economic groups, such as all rice consumers and all rice producers, that 
are both unintended and unwanted. On the other hand, if resources are, 
or can be, tied specifically to the production of rice-such as systematic 
insecticides, mechanical threshing, and, to a lesser extent, irrigated 
land-specific incentives might offer the most efficient and most easily 
administered type of policy with fewer unintended transfers.'* 

Nevertheless, all government policies are likely to bring about at least 
some unintended transfers among various groups in the country. In gen- 
eral, rice producers stand to gain from policies aimed at increasing pro- 
duction. Since consumers are the only losers from import restrictions, a 
strong consumer bias in a country (creating, for example, pressure to hold 
down urban prices) would be required to dissuade governments from us- 

I2Specific incentives thus require that segmented factor markets exist, which govern- 
ment policies can exploit to achieve objectives effrctively. In less developed countries, such 
segmentation is common and arises from diverse causes. These causes include the immobil- 
ity of assets and productive resources, the time required to learn about new techniques, and 
the large scale of many investments in land development. Segmentation permits the govern- 
ment to ration its incentives among selected groups, with minimal leakage to other groups. 
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ing this policy instrument to increase production. The government bud- 
get-as well as the taxpayers outside the rice sector-are likely to be  the 
strongest forces in favor of trade policy and against output and input sub- 
sidies. Between these last two policies, producers can be expected to fa- 
vor an output subsidy, because each producer will then be free to allocate 
inputs in production optimally. 

The government treasury's position is, however, indeterminate. It de- 
pends on the relative costs of administering input and output subsidy pro- 
grams and on the impact ofthe alternative policies on rice production. In- 
put subsidies can be ineffective relative to output subsidies if the inputs 
(e.g. fertilizer) are used in the production of alternative crops. But if input 
subsidies can be tied solely to the marginal costs associated with additional 
production, such as through the development of irrigated perimeters, in- 
put subsidy programs are usually preferred to universal output subsidies. 

The two countries with a comparative advantage in rice, Mali and Si- 
erra Leone, are not required to subsidize inefficient local production. For 
Mali, security of food production production appears to be the primary 
goal, and income generation and its regional distribution are of somewhat 
lesser importance. The country has been able to expand socially profitable 
rice techniques that improve the security of rice production, notably in 
the Office du Niger and to a lesser degree in projects at Segou and Mopti. 
This expansion of competitive rice production to improve food security 
clearly generates additional national income. In addition, much of this ex- 
tra income accrues to farmers and other rural residents, although urban 
consumers gain from Malian price policy.13 In the future, Mali is likely to 
face a difficult decision in its rice investment policy between further in- 
tensification of existing projects with improved packages based mainly on 
fertilizer and better water control, which would raise recurrent costs, and 
extensification through the construction of additional polders in the 
Niger-Bani Basin. Although the second approach involves a somewhat 
lower degree of security, it is likely to be  the most profitable, given the 
availability of concessional foreign aid for polder construction and the ex- 
istence of additional land that could be developed. 

The principal objective of rice policy in Sierra Leone, the other country 
in this group that has a comparative advantage in rice production, appears 
to be  increasing incomes and staple food supplies in its rural areas. In order 
to achieve this objective, the country is investing-using capital supplied 
by foreign aid donors-in several rice projects to introduce and spread im- 

l3Mdian price policy, which keeps retail prices below c.i.f. import prices, has the effect 
of transferring income from producers to consumers, thereby redistributing income largely 
from rural to urban residents. This policy option is made possible by the absence (in normal 
production years) of the need to protect local production with higher consumer prices or to 
provide government subsidies. 



proved techniques ofproduction in both upland and swamp regions. Land 
development is subsidized for improved swamps, and modern inputs, such 
as fertilizer, seeds, and mechanical services, are also subsidized. In addi- 
tion, farmers receive significant protection from the world price of rice. If 
these improved techniques are socially profitable, as they appear to be, 
they can contribute to efficient income growth. This income growth could 
involve rice only indirectly ifnew technologies are substitutedfor their tra- 
ditional counterparts, thus freeing domestic resources for other cash-crop 
opportunities. If the new techniques increase production rather than sim- 
ply substituting for traditional cultivation, they contribute to self-suffi- 
ciency in rice without requiringa trade-off with the growth and distribution 
objectives. 

It is curious that Sierra Leone uses strong incentives to promote expan- 
sion of a commodity in which the country enjoys a comparative advan- 
tage. The issue becomes especially important because the government 
budget has been constrained historically and has been unable to provide 
all the subsidized inputs demanded. The explanation may be twofold. 
Since redistribution of income is also an objective that is strongly held, 
trade protection and subsidized production projects may serve as a means 
of transferring income to poorer regions. For example, in two of the 
poorer regions of the country, the north plains and bolilands, improved 
rice production techniques have raised the net return per unit of labor 
input by three to five times that earned in traditional rice production.14 

Second, rice in Sierra Leone may not be competitive with other crops 
that can be produced, even though it is competitive with imports of rice. 
In that event, the government would have to adopt policies that discrimi- 
nate in favor of rice in order to expand domestic production. Only im- 
proved, highly subsidized rice is competitive in regions that produce 
three of the more important cash crops--oil palm, coffee, and cocoa.15 

14A study of Sierra Leone farm systems reports the following private returns per unit of 
labor input for 1974-75, in Le per man-hour, net of capital charges and operating expenses 
(8, p. 60). In the riverain grasslands, which is a relatively rich area, the increase in income 
resulting from improved production is less than in the two other, poorer areas. 

Region Traditional ricr lmprovrd rice 

Northern plains 0.085 0.25 
Bolilands 0.053 0.28 
Riverain grasslands 0.105 0.17 

I5Private returns (in Le per hour for 1974-75) net of capital charges and operating ex- 
penses were as follows (8, p. 60). (The figure for traditional rice in the Moa Basin includes 
returns on minor other crops.) 

Traditional Improved Oil Coffee 
Region rice rice palm and cocoa 

Northern plains 0.08 0.25 0.17 - 
Riverain grasslands 0.10 0.17 0.36 - 
Moa Basin 0.10 - - 0.14 
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Sierra Leone could therefore be undertaking rice projects and policies 
that, while competitive internationally with rice, are not the most rffi- 
cient use of resources when compared with other domestic production 
opportunities. Because export taxes on oil palm, coffee, and cocoa gener- 
ally depress domestic prices of these crops whereas import restrictions 
raise the domestic price of rice, the existing gap in private returns be- 
tween traditional rice production and cultivation of export crops is smaller 
than would exist in the absence of these trade policies. 

The choice of policy is much more difficult in the other three countries, 
which do not have a comparative advantage in exporting rice or in com- 
peting with imports in the urban consumption centers. If they desire to 
promote local rice production to replace imports in the cities, govern- 
ments in these countries must protect or subsidize producers, which en- 
tails losses in national income. Consequently, their freedom of policy 
choice is circumscribed because they face difficult trade-offs. 

The two objectives of rice policy in the Ivory Coast are to increase in- 
comes generally and to ensure that the northern part of the country, in 
particular, benefits from this growth. Unfortunately, neither of these 
goals has been furthered by recent policy. In light of the unprofitability of 
rice production in Ivory Coast, any policy to expand output is bound to be 
costly. Recent Ivorian trade and price policy has resulted in welfare losses 
to consumers, government subsidies to producers, and a decrease in GNP 
that has been estimated at 3 billion francs CFA annually (5). 

Moreover, distribution objectives have not been sufficiently well served 
by rice policies to offset these highly negative income effects. Rice 
investment ~ o l i c i e s  have, by design, clearly favored the north, which is 
consistent with the objective of income redistribution. But the irrigated 
techniques in the north are less efficient than improved rainfed production 
in the forest zone, because of the greater cost of water control in more arid 
areas, and no improved technique is as efficient as traditional production in 
the northern savannah zone. Therefore, investment subsidies have 
primarily served to offset higher costs rather than to redistribute income 
toward northern farmers. Moreover, despite high investment subsidies, 
costly trade and output price policies have also been required to make 
improved, irrigated rice production in the north privately profitable. The 
greatest proportion of transfers resulting from these policies, however, has 
gone to farmers in the forest zone, where most rice is grown. Hence, 
Ivorian rice policy does not advance either the income generation or the 
regional redistribution objectives effectively. 

Excellent opportunities to produce other crops efficiently exacerbate 
the problem of making rice policy effective. Greater social profitability of 
other crops, such as coffee, cocoa, cotton, copra, and palm products, re- 
sults in high opportunity costs for national resources devoted to rice pro- 



duction. Moreover, strong incentives are necessary to bring forth in- 
creased rice production, and incentives of such size increase the magni- 
tude of unintended transfers and the costs of administration. In the Ivory 
Coast, large budgetary deficits coupled with the unwillingness of con- 
sumers to pay high prices for rice have thwarted the implementation of 
government rice policies aimed at increasing the share of output from 
modern techniques and at transferring production resources and income 
to the north. 

A more effective rice policy for the Ivory Coast would involve reduction 
of protection and elimination of the milling subsidy paid to government 
mills to support domestic producer prices. Beginning in 1977, the gov- 
ernment has followed this strategy. Meanwhile, the government can con- 
tinue the search for a new technology, probably based on divisible labor- 
saving techniques for rainfed rice production, that can relax the most 
immediate resource constraint of expensive labor. Both income growth 
and more equitable distribution of incomes, however, are better pro- 
moted by producing other crops that can be grown efficiently, especially 
in the poorer north. Because the security of food supplies has historically 
been a relatively unimportant issue in the Ivory Coast, there is little 
pressure to achieve self-sufficiency in rice production at high costs for this 
purpose. 

Liberia has objectives for rice policy similar to those of the Ivory Coast- 
a primary emphasis on income generation, a secondary desire to have the 
increases in income occur in rural areas, and little concern with food secu- 
rity. Despite the place of rice as the principal staple food in Liberia, until 
very recently government intervention has been limited to trade policy. 
Investment policies in rice have only lately begun, no important subsidies 
on inputs exist, and government expenditures on rural infrastructure have 
not been large. Trade policy has consisted of taxing rice imports to collect 
government revenue and to protect local production. Because Liberian 
rice cannot be  delivered efficiently to Monrovia, which is the main market 
for rice imports, government efforts to increase rice output run counter to 
the objective of generating income. Government policy does transfer re- 
sources from urban consumers to rural producers, but only at a significant 
loss in national income. Furthermore, the limited volume of marketings 
suggests that actual urban-rural income transfers are of a small magnitude. 
This situation will only be rectified by cost-reducing improvements in tech- 
niques of production and distribution. Such improvements might best be 
promoted by investment subsidies and research. As in the Ivory Coast, 
maximization of rural incomes requires attention to other crops, such as 
coffee and cocoa, that utilize available resources more efficiently. 

Evaluation of rice policy in Senegal is more complicated. This Sahelian 
country is mainly concerned with improving food security, although the 
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government also wants to change the regional distribution of income and 
to increase national income. Senegal does not have a comparative aclvan- 
tage in rice generally, and the most secure techniques are often the least 
efficient. The objective of increasing national income is thus contravened 
by policies that expand secure rice production. Moreover, the evidence is 
not convincing that increased production of irrigated rice will necessarily 
reduce the long-run instability of food supplies until numerous technical 
problems, such as management, maintenance, and salinity, are resolved. 

Because areas where rice is produced coincide with those designated to 
benefit from improved income distribution, expansion of rice production 
by building irrigated polders can be an effective means of achieving this 
goal as well as of improving the security of local food supplies relative to 
traditional production. But as in Ivory Coast, Liberia, and Sierra Leone, 
rice production policies do not usually maximize the income growth po- 
tential of these areas. 

A second aspect of the food security issue involves the willingness to rely 
on imports to offset shortfalls in domestic production (lo). Food security 
must consider the reliability and costs of improved production relative not 
only to traditional production but also to the variability of prices and avail- 
abilities of rice on the world market. Food secr~rity is thus not fully realized 
until domestic production is increased to a level where imports are usually 
not necessary. This dynamic problem depends on the variability ofdomes- 
tic production, the variability ofworld prices, and the subsidies needed to 
sustain irrigated domestic production. Unfortunately, analytical tech- 
niques to relate these trade-offs within a framework of maximum economic 
efficiency are not available. Some general remarks based on the res~~l t s  of 
this study are possible, however. 

If variability in c.i.f. prices is the concern ofpolicy, the government has 
three broad categories of policy response open to it. First, it can substi- 
tute other staples for rice during periods of high rice prices. Second, the 
government can establish a financial buffer fund to cover the expected 
change in c.i.f. prices. Only the difference between the actual c.i.f, price 
and the expected long-run average c.i.f. price needs to be covered by this 
fund. Third, the government can subsidize irrigated production. Subsi. 
dization is necessary because, on average, irrigated techniques are so- 
cially unprofitable in delivering rice to Dakar, the main center of import 
substitution. 

The social profitability results for Senegal indicate that subsidies of 
$70-~65/mt are needed to support production, given a long-run c.i.f. Da- 
kar price of $25o/mt. This level of subsidy thus amounts to an average per- 
centage subsidy of 28-106 percent of c.i.f, prices. If the government de- 
sires protection against fluctuations in c.i.f. prices equal to loo percent of 
the average price (the maximum historical variation), a buffer fi~nd is 
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clearly more efficient than the subsidization of domestic production as a 
means of providing food security because real rates of interest on govern- 
ment loans to the Senegalese government are only 2.5 to 8 percent. Fur- 
thermore, these calculations assume that domestic production is loo per- 
cent reliable and that no substitution in consumption occurs. Only if the 
government has strong inclinations that rice will be unavailable at any 
price on the world market does the alternative of domestic production ap- 
pear economically rational. In summary, given the high cost of rice pro- 
duction imposed by severe resource constraints in Senegal, a trade-off 
arises between losses of income that must be incurred in order to obtain 
increases in food security relative to traditional production and positive 
regional distributional effects. 

A number of general observations emerge from these evaluations of in- 
dividual country policies. First, for countries with a comparative advan- 
tage in rice, Mali and Sierra Leone, rice policy can be used to further all 
of their objectives simultaneously. Second, countries such as the Ivory 
Coast and Liberia, which desire to redistribute income to certain rural 
areas but produce rice inefficiently if it is used to replace imports in urban 
consumption centers, are likely to reach their objectives more effectively 
by focusing on more profitable crops. Finally, in Senegal, where im- 
proved food security is the primary objective, the effectiveness of policy 
depends on the choice among alternative techniques and regions with dif- 
ferent costs and degrees of security. Expansion of rice production under 
existing techniques can only increase food security at a high cost in terms 
of forgone national income and recurring subsidies, and hence it is a less 
desirable policy than establishment of a buffer fund. 

The role of foreign aid donors is very important in influencing the costs of 
rice development that are borne by West African governments. Sometimes 
donors provide concessional assistance to countries that can produce rice 
efficiently. Donors might also share a recipient country's goal of improving 
food security or aiding the rural poor, and for this reason they might justify 
giving aid for a project that cannot compete without protection or subsidy. 
In the five countries discussed here, aid has been a predominant force be- 
hind rice investment. Given budgetary constraints, it appears unlikely that 
any of them would choose to make large investments in rice projects in the 
absence of foreign aid. If this observation holds true, donors will continue 
to help shape rice policy in West Africa through their roles as contributors 
to rice investment projects and as spokesmen for various trade, price, and 
subsidy policies. 

The results of the social profitability analysis confirm that some kinds of 
production techniques can compete efficiently in all countries with im- 
ported rice for consumption on-farm or in markets in the producing area. 
Transportation costs of delivering rice imports to distant rural areas pro- 
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vide natural protection to much local production. Accordingly, a poten- 
tially fruithl approach for countries that are unable to substitute efficiently 
for imports in main urban consumption centers and that desire to increase 
food security or to improve income distribution is to concentrate on pro- 
duction that can be carried out efficiently for local and regional markets. 
Such projects would have to be carefully designed, probably combining 
features of better water security with relatively small scale and a modest 
degree of capital intensity. In the longer term, reductions in marketing 
costs through improvements in the transportation system would reduce 
both the natural protection of rice produced by these projects and the cost 
of delivering rice to main consumption centers. 

Summary and Conclusion 

All WARDA member countries desire to achieve self-sufficiency in rice 
production. The economic significance of increasing local production of 
rice to substitute for rice imports can be examined with reference to the 
national objectives of income generation, redistribution of income, and 
food security. 

Detailed economic analysis has been undertaken in five countries. 
Two, Mali and Sierra Leone, have a comparative advantage in producing 
rice to substitute for imports and, with some techniques, for export to 
neighboring countries. Central issues for these two countries involve the 
choice of technique for continued expansion of production and the selec- 
tion of policies that will provide necessary incentives to farmers as wc~ll as 
maximize the contribution to other objectives. 

In Mali, policy makers face a choice between intensification of produc- 
tion, based on the use offertilizer, improved water control, and mechani- 
cal weeding practices in existing projects, and extensification, principally 
by creating more polders with controlled flooding in the Niger-Bani 
Basin. A main feature of this choice is weighing the enhanced security of 
production, rising costs, and high recurrent public expenditure require- 
ments associated with intensification, against less secure, more socially 
profitable production in new polder schemes. 

The decision in Sierra Leone is between promoting rice or encouraging 
other crops in which it enjoys an even stronger comparative advantage. If 
it chooses to continue its efforts to accelerate rice production, the govern- 
ment needs to select policies that encourage farmers to undertake more 
rice cultivation. In the face of more lucrative alternatives elsewhere in the 
economy, such policies require large transfers to producers. Fortunately 
for Sierra Leone, this result is consistent with its objective of improved 
income distribution, although rice subsidies have a severe impact on a 
budget that is already tightly constrained. Since food security is not a 
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strongly held objective, the choice between full and less complete water 
control is wholly an efficiency issue. 

Ivory Coast, Liberia, and Senegal are unable to produce rice efficiently 
with existing techniques for delivery to either export markets o r  main do- 
mestic consumption centers. Some techniques of production in these 
countries can compete with imports of rice in rural areas of production 
and thus do not require protection from import competition. But substan- 
tial portions of local rice production cannot sunjive in the absence of re- 
strictive trade policy, which results in income losses from the inefficient 
use of resources and in welfare losses from the higher price of rice. 

Several factors might help to explain why the Ivorian, Liberian, and Se- 
negalese governments desire to promote unprofitable rice production. 
The first is an information gap, a lack of understanding that rice does not 

- - 

have a comparative advantage. This explanation is not particularly con- 
vincing, given the existence of rice imports and the observable high costs 
of much rice production. I t  is true, however, that policy makers often 
base decisions on distorted private, rather than social, prices. 

An additional explanation is based on governmental expectations that 
rice will become competitive in the future because of dynamic learning 
effects that accompany intensification, rising world prices for rice, or 
worsening prospects for other domestic activities, usually exports, that 
would cause the costs of local land, labor, or capital to decrease. Sensitiv- 
ity analysis based on reasonable changes in these parameters does not in- 
dicate that future competitiveness is in sight for these countries. 

One central issue for this group of governments, therefore, is to exa- 
mine the sources of their inefficiency in rice production and the likelihood 
that greater efficiency might be achieved in the foreseeable future. Gen- 
erally, advanced techniques have not improved productive efficiency in 
these countries because they simply substitute more expensive interme- 
diate inputs for small reductions in relatively expensive domestic re- 
sources. Either the technology does not exist that can overcome existing 
constraints competitively or the choice of technique in the past has been 
inconsistent with prevailing and expected factor prices. 

A third possible reason why these countries are devoting scarce re- 
sources to rice when they could generate more income in alternative uses 
is that they believe expanded rice production contributes to other objec- 
tives. Governments may not be  fully aware of the trade-offs inherent in 
making choices among policies to advance conflicting objectives. 

The government of Senegal, for example, can be viewed as holding food 
security as a primary objective. If greater security of food supplies can be  
obtained by increasing rice production, despite Senegal's comparative 
disadvantage in rice, the government should weight its security and in- 
come objectives and decide how much to forgo of one in order to enhance 
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the other. But it is quite possible that self-sufficiency in rice or food may 
not be the most effective way to secure food supplies, which would mean 
that Senegal's rice policies have caused a loss in income with little or no 
offsetting gain in security. 

The Ivorian government has attempted to transfer income to the north- 
ern savannah area by promoting rice production in that region. Even 
though the northern zone has benefited from a larger share of heavily sub- 
sidized investments than the richer south, these investments must still be 
coupled with trade protection and price subsidies to make the improved 
rice techniques attractive to farmers. Because trade control and price sub- 
sidies apply to all domestic rice production, the south has, on balance, 
benefited more than the north from rice policy simply because most Ivo- 
rian rice is produced in the southern forest zone. The key issue for the 
Ivory Coast is to review whether emphasis on rice is desirable in view of 
more profitable alternatives available in Ivorian agriculture to achieve the 
same objectives. 

The government of Liberia has tried to increase incomes in rural areas 
by encouraging rice development. This goal, which does not have a par- 
ticular regional focus, might be met better, with a gain instead of a reduc- 
tion in potential national income, if the government promoted expansion 
of agricultural commodities, such as coffee and cocoa, which can be grown 
efficiently. 

The study has several implications for WARDA's goal of reaching re- 
gional self-sufficiency of rice in West Africa. First, most rice produced 
with existing techniques is socially profitable if the output substitutes for 
imports on-farm or in markets near the site ofproduction. I t  is thus desir- 
able to expand production for many regional markets with current and im- 
proved techniques. The replacement of traditional methods with more ef- 
ficient improved techniques can also release domestic resources for use in 
other productive activities, including cash cropping in many areas. 

Second, outside of Mali and Sierra Leone, rice production to replace 
imports in urban consumption centers is socially unprofitablewith existing 
techniques. Furthermore, the advanced techniques, especially those us- 
ing full water control, are usually less efficient than traditional rainfed 
production. Hence, research into and development of more appropriate 
technologies are required before future rice production will become so- 
cially profitable. Critical areas for research include development ofchemi- 
cal and mechanical techniques to substitute for labor, more efficient use of 
irrigation water, additional investment in infrastructure, and cost-reducing 
changes in processing and distribution. This technical research should be 
complemented by continuously updated analysis ofpolicy changes needed 
to accompany the introduction of new techniques and of the effectiveness 
of policies in furthering objectives as constraints gradually change. 
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The development and dissemination of new technologies is no small 
order. But if the historical experience of Asian rice policy is any guide, the 
agenda outlined above is of critical importance. In most Asian countries, 
both price policy and research were critical preconditions for the success 
of production programs. Malaysia, the Philippines, Taiwan, and Indone- 
sia, for example, achieved rapid production gains as a result of the dis- 
semination of seed-fertilizer packages, once appropriate price incentives 
were established (3, 4). Nor do such revolutions occur overnight. The ex- 
periences of Taiwan and Malaysia, where 20 to 30 years were required for 
the development of effective varieties and irrigation facilities, are relevant 
to the current West African situation (2). Creation of the International 
Rice Research Institute and other research institutions has reduced but 
not eliminated this time lag. 

Yet to note that prices matter overlooks some fundamental differences 
between the economic environments of West Africa and Asia. The Green 
Revolution that took place in Asia during the 1960's represented a techno- 
logical package very well suited to Asian factor endowments and institu- 
tional settings. Labor was relatively low-cost or seasonally unemployed, 
thus allowing profitable increases in double-cropping and land-use inten- 
sity. Irrigation infrastructure had been in place for decades, if not centu- 
ries, reflecting substantial farmer experience with water control. As this 
study has shown, these conditions differ greatly from those in contempo- 
rary West Africa. Most Asian technologies are not transferable without 
substantial sacrifices in economic efficiency, and hence the successful de- 
velopment of rice production in West Africa will likely prove to be a 
highly indigenous process. 
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12. Comparative Advantage 
and Public Policy 
in West African Rice 

J .  Dirck Stryker 

Pearson, Stryker, and Humphreys (g), in the Introduction, suggest that 
the fundamental policy objectives concerning rice in West Africa are 
generating more income, distributing income in a more equitable fashion, 
and reducing the risk associated with production and consumption of 
essential foods. Self-sufficiency in these foods, another important goal of 
West African governments, is seen as a proximate objective which 
contributes in one way or another to each of the three fundamental 
objectives. 

If self-sufficiency in rice is defined as a situation in which a country does 
not import the cereal, the effect on income of achieving this goal will de- 
pend on whether or not the country has a comparative advantage in the 
production of rice. If it does have such an advantage, income will be 
greater; if it does not, income will be less. At the core of the concept of 
comparative advantage lies the notion of social profitability, a measure of 
the economic efficiency with which a good is produced from the point of 
view of the nation. As shown in Appendix A, this measure differs from 
private profitability, the net incentive to individual producers, primarily 
because of government taxes, subsidies, and policies affecting prices and 
trade. 

Combinations of all these policies may be used to promote self-suffi- 
ciency by encouraging the expansion of domestic production. Estimates 
of the contribution that such an expansion makes to each ofthe three fun- 
damental national objectives are presented here for a number of different 
rice producing-processing-marketing activities in West Africa. These esti- 
mates are taken from individual country studies of the Ivory Coast (4), 
Liberia (7), Mali (6), Senegal ( I S ) ,  and Sierra Leone ( lo) .  Whereas the 
contribution of each activity to national income is measured quantita- 
tively, the effects of the activities on the distribution of income and food 
security are discussed largely in qualitative terms. Comparisons are also 
made with other agricultural activities in West Africa and with those in- 
volving rice production in the United States and several Asian countries. 

The next section reviews some of the geographical and institutional fac- 
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tors underlying comparative advantage of rice in West Africa. This is fol- 
lowed by a brief survey of the available production techniques. Estimates 
of private profitability are then presented and analyzed, and the effect on 
each activity of government taxes, subsidies, and price and trade policies 
is discussed. That section also analyzes the social profitability of produc- 
ing rice in each of the West African countries in comparison with the cul- 
tivation of other crops in West Africa and rice in the United States and 
Asia. The impact of each rice-producing activity on the distribution ofin- 
come and the level of food security is then explored, along with require- 
ments of these techniques for scarce public revenue. Finally, some gen- 
eral conclusions are presented concerning the relative efficiency of the 
activities in achieving desired objectives. 

Geography and History 

Several generalizations can be made about West Africa that influence 
its comparative advantage in rice production. First, because it is a region 
of low population density, the value of land is slight relative to that of la- 
bor, and the costs of transport, marketing, and the provision of govern- 
ment services in rural areas are relatively high (12). Second, in compari- 
son with many other areas of the world, most countries in West Africa 
have a poorly developed infrastructure. Irrigation is in its infancy, water 
flows are not regulated on any of the major rivers, and poor transport fa- 
cilities impede access to many areas. Finally, there is often a severe short- 
age of government budgetary resources and of people with the training 
required to undertake major development projects. 

In other respects, suggested in Table 12.1, there are substantial 
differences among countries and even between regions within countries. 
The first two indicators in this table describe key geographical features 
of these regions-mean annual rainfall and distance to the nearest major 
port. There is a fairly sharp distinction between regions with 1,300 
millimeters or more of rainfall, which can produce rice using rainfed 
techniques, and those which receive 700 millimeters or less but have 
substantial water resources for irrigation or flooding. In addition, 
important differences in water conditions exist within these rainfall 
zones. The Senegal River, for example, suffers from a number of 
disadvantages in comparison with the Niger-Bani system: smaller water 
flow, greater intra-annual variation and uncertainty of flooding, and salt 
incursion from the sea. 

Rice-growing regions also vary substantially in their distance to the 
nearest seaport. The interior regions are provided with natural protection 
against rice imports because of high inland transport costs. But these 
transport charges also raise the cost of using inputs supplied from abroad 
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and make it difficult for the interior countries to export to other West Afri- 
can countries, especially to the coast where the major markets are found. 

The third indicator in Table 12.1, rural population density, is a key vari- 
able determining the types of production techniques that are appropriate 
for West African conditions. ' As already noted, population density is gen- 
erally low throughout the region. There is variation, however, and the 
density in Liberia is only about one-third that ofthe Casamance in south- 
ern Senegal or the southern Ivory Coast. In addition, there are important 
concentrations of population, not shown in the aggregate data, in such 
areas as the Senegal River Valley and the Lower Casamance. 

The low ratio oflabor to land influences the next two indicators, the wage 
rate of rural unskilled labor and rural per capita income. The wage rate is 
often considerably greater than in many Asian countries, where population 
densities are much higher. The world's most important rice exporter, Thai- 
land, for example, had a rural wage rate equal to about $.60 at official ex- 
change rates prevailing in the mid-ig~o's, or only one-third that of the 
forest zone of the Ivory Coast and lower than that ofany West African coun- 
try studied here except Sierra L e ~ n e . ~  Aside from the southern Ivory 
Coast, which has experienced considerable rural development and where 
relatively high wages and per capita income are attracting large numbers of 
migrants from other regions, the Office du Niger in Mali, a hlly irrigated 
scheme for rice and sugar production, has been able to raise wages and in- 
comes above the lower levels found in the surrounding regions of Mopti 
and S e g ~ u . ~  

The last two variables of Table 12.1, degree of urbanization and density 
of all-weather roads, are indicators of the level of commercialization and 
state of infrastructure development that exist in each region. These affect 
the cost of transporting and marketing rice, delivering inputs, and provid- 
ing administrative and extension services. Urbanization and road devel- 
opment are generally much more advanced in the coastal than in the inte- 
rior regions. This is a reflection of the sequential nature of development, 
which started during the colonial era along the coasts and only recently 
moved to an important extent into the interior ( 1 1 ) .  

Finally, there are special factors that influence comparative advantage 
but that are not easily summarized in tabular form. One is the continued 
existence of capital the investment of which was made in the past and 
therefore may be considered sunke4 The most important example is the 

'For a discussion of the relationship between population density and agricultural tech- 
nique, see Boserup ( 1 ) .  

2The problems associated with making comparisons of this type at official exchange rates 
have been discussed elsewhere (3). 

3See Appendix B for a discussion of the West African labor market. 
4Capital investments that were made in the past and the costs of which are not going to 

be incurred again over the relevant planning horizon are considered sunk, that is, their costs 
are not included in the calculation of private or social profitability. 



Office du Niger: its diversion dam and principal canals were constructed 
during the 1930's. The regions also differ with respect to the availability of 
data required for development. More is known about the hydrology ofthe 
Senegal River, for example, than about that of the Niger. Another special 
factor is past agricultural research. The results of this research, most of 
which has been conducted outside of West Africa, give rice an important 
advantage over food crops such as millet and sorghum, on which research 
is only beginning. Standing rice has also been the subject of considerably 
more research than have the floating and upland varieties traditionally 
grown in West Africa. There is a question, however, of whether rice 
techniques developed in Asia are appropriate for West African conditions, 
especially in view of the differences in population density on the two 
continents. 

Rice Production Techniques 

The techniques used to produce rice in West Africa, which are de- 
scribed in detail in the individual country chapters, range from traditional 
upland cultivation with no modern inputs and long periods of fallow to 
intensive mechanized cultivation under total water control. The tech- 
niques vary substantially with respect to yields, costs, dependence on 
outside inputs, and labor-land ratios. Several of these characteristics are 
shown in Table 12.2. 

It is clear from this table that the techniques listed are far from homoge- 
neous. Labor times, especially, vary enormously between countries, and 
this variation is not very well correlated with differences in yields, which 
tend to be fairly similar for each t e c h n i q ~ e . ~  Part of the variation in labor 
times may be due to the substitution of capital for labor, especially in the 
form of mechanization. But different methods used for estimating labor 
times may also have produced results that are not entirely comparable. 
Labor inputs in the Ivory Coast, Mali, and Senegal, for example, have 
been calculated from a number of sources, including information pro- 
vided by farmers and extension workers, which suggest how much time 
should normally be required for each agricultural task. Estimates for Li- 
beria and Sierra Leone, on the other hand, are based primarily on mul- 
tiple-interview surveys of farmers, which indicate the number of days ac- 
tually devoted to each task but say relatively little about the amount of 
time or effort expended in performing that task on a given day. It is likely 
that the former approach tends to underestimate and the latter to overes- 
timate actual labor inputs. 

Another source of variation in labor times relates to the treatment of 

SThe simple correlation coefficient between labor and yields across both techniques and 
countries in Table 12.2 is 0.34. 
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labor used for land development. If freshly cleared land is cultivated for 
several consecutive years, the time involved in clearing is treated in Table 
12.2 as a land development cost. In several instances, however, time 
spent developing the land is included with other labor inputs as a current 
operating cost, either because the land is only farmed for one year or be- 
cause, as for Sierra Leone, the data do not allow a distinction to be  made 
between these two types of labor input. Although this results in some er- 
ror in these variables in Table 12.2, whether these land development 
costs are treated as a capital or current input probably does not affect very 
much the overall calculation of private and social profitability. 

Although the data in Table 12.2 are not strictly comparable, it is useful, 
nonetheless, to draw a few conclusions from the table. One is that yields 
are positively correlated with degree of water contr01.~ Not only does 
better water control by itself improve yields, but also the fixed cost 
associated with land development encourages greater use of yield- 
increasing variable inputs such as f e r t i l i ~ e r . ~  The yield response to 
fertilizer is particularly great, moreover, because of the improved seed 
varieties used and because existing levels of fertilizer utilization are 
generally very low.8 

Labor inputs, on the other hand, are not very closely linked with de- 
gree of water contr01.~ Traditional and improved manual rainfed tech- 
niques, including upland and swamp cultivation, use up to 400 man-days 
per hectare or more, whereas manual irrigated cultivation, such as that 
found in the Senegal River Valley, uses less than 300 man-days. Animal 
traction techniques yielding about 2 mtlha employ 88 to 111 man-days per 
hectare in rainfed cultivation, 70 to loo man-days in controlled flooding, 
and go man-days under irrigated conditions. Fully mechanized cultiva- 
tion, on the other hand, appears to use at least as much labor with rainfed 
as with irrigated techniques, though this conclusion is based on only one 
example of rainfed farming. Some of the reasons why labor, in contrast to 
other variable inputs, is used relatively less in irrigated agriculture might 
b e  that less land clearing is required, good water control lessens the need 

sThe simple correlation coefficient between land development cost and yields, using data 
from Table 12.2, is 0.48. Although highly correlated with degree of water control, land de- 
velopment cost is not a pertect proxy for this variable, since this cost also depends on natural 
conditions and input prices, which differ substantially between countries. 

'The simple correlation coefficient between nitrogen fertilizer and land development 
cost is 0.32; that between fertilizer and yields is 0.78. One instance in which land develop- 
ment has not led to relatively high rates of fertilizer use is the Office du Niger ("Animal 
traction irrigated single crop" in Table 12.2), which with its capital costs already sunk is able 
to operate using a very land-extensive technique resulting in yields of only 2.25 mt of paddy 
per hectare. 

8Humphrey~ and Pearson (5) estimate that response rates of 10-15 kg of paddy per kgof 
nutrient should be attainable in irrigated cultivation under average West African conditions. 

sThe simple correlation coefficient between land development cost and labor input per 
crop is -0.16. 



T A B L E  12.2 .  Characteristics of Rice Prorluction Techniques 

Prr,rll~rtion technique 
--- - 

Traditional manual upland: 
Ivory Coast 
Liberia 
Sierra Leone 

Improved manual upland: 
Ivory Coast 
Liberia 
Sierra Leone 

Animal traction upland: 
Ivory Coast 
Senegala 

Mechanized upland: 
Ivory Coast 

Traditional manual swamp: 
Liberia 
Mali 
Senegal 
Sierra Leone 

Improved manual swamp: 
Ivory Coast 
Liberia 
Senegal 
Sierra Leone 

Improved manual mangrove: 
Sierra Leone 

Animal traction swamp: 
Mali 

Partially mechanized swamp: 
Ivory Coast 
Liberia 

Paddy 
y~r ld  

(rnt/hu/croj>) 

F a m ~  
labor 

(rnon-doysi 
Aa/cn~p) 



T A B L E  12.2-continued 

Pn~drlrt~on trchnirluc 

Improved manrial uncontrolled flooding: 
Sierra Leone 

Animal traction uncontrolled flooding: 
Mali 

Mechanized uncontrolled flooding: 
Sierra Leone 

Animal traction controlled flooding: 
Mali 

Improved animal traction controlled flooding: 
Mali 

Animal traction irrigated single crop: 
Mali 

Improved animal traction irrigated 
single crop: 

Mali 
Mechanized irrigated single crop: 

Senegal 
Manual irrigated multiple crop: 

Ivory Coast 
Senegal 

Mechanized irrigated multiple crop: 
Ivory Coast 
Senegal 

~ - - - - -  - - - - 

Land Fann Fert~l~zer Extenrion 
Pddy  drvclop~nrnt labor (kg / l t (~b~roi , )  ~ ~ I C V  

yrld cost (mu,,-duyai - c<,*t, ( I 1 . S  $1 
(rrrtiltnkro1~) ( U . S .  $ / h a )  lzoir r o p )  N PLh K,O h o i r r ~ p )  

0 

0 

0 

800- 1,000 

800- 1,000 

sunk 

440 

4,794 

6,812 
315 

4,972 
3,116 

S O C R C E S :  4,  6 ,  7, 10, 1.5. 
"Yirlds are higher than i \  usual fix upland rlcr cultivation hrrause <,I the p~cullar "gray soils" on w h ~ r h  the rlre 1s gmwn. These permit the plants tn be n(1urisht.d hy a high water 

table a f r r  the rams have stopped. 
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for weeding, and, where natural conditions permit, rainfed swamp tech- 
niques are often similar to those involving irrigation. 

There is a fairly strong correlation between yields and extension costs, 
but this may be because these costs are closely associated with the deliv- 
ery of modern inputs not otherwise included in Table 12.2, rather than 
because of the usefulness of extension advice per se.1° Furthermore, the 
relation between these costs and the services actually provided by the ex- 
tension agents is complicated by such factors as the locational concentra- 
tion of farmers, the extent to which project overhead expenses are 
charged to the extension service, and the administrative efficiency of that 
service. Nevertheless, the relatively high correlation between yields and 
extension costs suggests the usehlness of this variable as a proxy. 

To test the validity of these conclusions with several dfierent influ- 
ences on yields operating at once, a single-equation, least-squares regres- 
sion was run, using the 33 country-specific techniques shown in Table 
12.2. With paddy yield as the dependent variable, the following regres- 
sion coefficients were obtained (with standard errors in parentheses): 

Land develop- Farm Nitrogen Extension 
ment cost labor fertilizer service cost 

.I51 3.212 17.427 11.708 
(.057) (.845) (3.184) (3.591) 

All coefficients are significant at the 95 percent confidence level, as is the 
coefficient of determination of 0.813. 

One of the most interesting conclusions from this analysis is that each of 
the last three input variables exerts a separate influence on yields beyond 
that of land development costs. Nevertheless, water control clearly 
remains a necessary, if not a sufficient, condition for obtaining high yields 
in many of these areas because of insufficient rainfall and other natural 
conditions. " 

To test for the possibility that yields might vary systematically among 
countries, dummy variables were introduced into the regression equa- 
tion, with the following results: 

Ivory 
Constant Coast Liberia Senegal Sierra Leone 

878.032 -455.811 -867.400 -526.138 -643.439 
(247.620) (305.571) (315.141) (290.249) 

1°The simple correlation coefficient between yields and extension costs is 0.72. 
"The statistical results reported here are only a first step toward estimating aproduction 

function for rice cultivation in West Africa. Many of the econometric problems associated 
with estimation have not been considered, only a linear relationship has been fitted, and 
several important variables have been either excluded (e.g. level of mechanization) or some- 
what misspecified (e.g. degree of water control). Nevertheless, the conclusions of the analy- 
sis, even at this stage, are suggestive of interesting possibilities for further research. 
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Land devel- Farm Nitrogen Extension 
opment cost labor fertilizer service cost 

.138 4.697 17.748 12.782 
(.055) (1.012) (3.954) (4.146) 

The inclusion of the dummy variables has relatively little influence on the 
regression coefficients of the inputs, except for that of labor, which is al- 
most 50 percent greater than without the dummies. All these coefficients 
remain significant, as does the coefficient of determination, which equals 
0.842. 

The most interesting results are revealed by the coefficients of the 
dummy variables, which allow for shifts in the constant term of the re- 
gression equation. This term is a maximum for Mali, for which the 
dummy variable equals zero. For each of the other countries, however, 
the coefficient of the dummy variable is negative, indicating that, other 
things being equal, yields are lower than in Mali. The downward shift of 
the constant term is greatest and highly significant for Liberia. It is less 
pronounced, but still significant, for Sierra Leone. The coefficients for the 
Ivory Coast and Senegal, on the other hand, are sizable but not statisti- 
cally significant at the 95 percent level of confidence. Overall, country- 
specific yield variations may be as great as 867 kg/ha.12 

These results suggest that Mali has a significant natural advantage com- 
pared with the other countries in producing rice. One reason may be the 
good flood conditions of the Niger River. Another is the sunk capital in- 
vestment in the irrigation system of the Office du Niger. At the other ex- 
treme, Liberia and Sierra Leone appear to have natural disadvantages in 
rice production. This may be because, as Spencer ( l o ,  p. 15) observes, 
"cultivation in heavy rain forest areas is more labor demanding than in 
more open savannah regions and thinner rain forests such as in the Ivory 
Coast. " 

Milling and Marketing Techniques 

A range of techniques also exists for milling and marketing. Chief char- 
acteristics of three different milling techniques-industrial, small hullers, 
and hand pounding-are given in Table 12.3. The three techniques vary 
substantially with respect to scale. The largest industrial mills are capable 
of milling 30,000 tons of paddy per year, whereas a single person can hand 

12These coefficients help to explain why the regression coefficient of farm labor is in- 
creased when the dummy variables are introduced into the regression equation. Liberia and 
Sierra Leone generally have high labor inputs in relation to the other countries. Without the 
dummy variables, the coefficient of labor is biased downward because of the effect of these 
omitted country specified dummy variables. Once the variables are introduced, the bias is 
eliminated. 



T A B L E  12.3. Characteristics of Rice- Milling Techniques 
- 

Prr>jevted full Capacity Unit 
capacity" u t ~ l ~ z a t i o n  cost Milling 

Milling t r c h n i q ~ r r  (rnt p n d d r ~ l r ~ ~ o r i u n i t )  in 1976 (U.S .  $/mi rni1k.d r i m )  m t ~ o  
-- 

Industrial: 
Ivory Coast 15,000-20,000 0.64 56 0.66 25-35% broken 
Liberia 10,000 0.06 119 0.67 25-35% broken 
Mali 6,000-1 8,000 0.94 27-33 0.57-0.67 40-708 broken 
Senegal 10,000-30,000 0.15 104 0.65 40-90% broken 
sierra Leone 3,750-15,000 0.25 67b 0.64 10% broken 

Small huller: 
Ivory Coast 500 0.10 20 0.63 fresh, some parboiled e- 
Liberia 400 0.38 52 0.66 24-45% broken 
Mali 375 0.44-0.69 16-30 0.45-0.70 60-708 broken 
Senegal 500 0.05-0.15 28 0.66 25-40% broken 
Sierra Leone 433 0.50 14 0.67 20-40% broken 

Hand pounding: 
Ivory Coast 6.25 n.a. 133 0.65-0.69 stones, some parboiled 
Liberia 6.90 n.a. 78 0.60 40-50% broken 
Mali 4.50 n.a. 60 0.70 80- 100% broken 
Senegal 6.00 n.a. 2 1 0.65-0.70 40-60% broken 
Sierra Leone 5.70 n.a. 31 0.67 20-4096 broken 

- - - - -- - 

S O I ' R C E S :  4. 6. 7, 10. I S .  
" A s s r ~ m e \  5 . m  IIIIUIS (250 clay* at 20 h1111r\!day) o t ' o p e r a t i < ~ n  p<,r yt,ar for i n t l ~ ~ r t r i n l  n i~l l s .  2,500 horlr* (2.50 days of 10 I~o~tr\/d.ly) pcr  ye.11 fi)r \mall 

h ~ ~ l l e r a ,  ilnd 1,500 h o l ~ r *  (250 days a t  6 hc~r~rs lday)  Ihr hand ~ , o ~ m ~ l i n g .  
b A d i l ~ \ t e d  f r o m  t h e  u ~ s t  r s t~rnat t .  of Spencer  ( w e  T:thle 12.1) to reflect .~c tual  r;~tps ofcapaclh. ntilization. 
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pound only about five or six tons during the same period. The former 
technique is also very capital-intensive, employing on a single shift only 
ten to 15 workers in an entire mill, whereas one woman pounding rice by 
hand uses only a crude mortar and pestle. Between these two extremes 
are the small-scale mills, with which two persons at a time can annually 
hull 400 to 500 tons of paddy. 

Processing costs differ substantially between techniques and countries. 
The cost of milling a ton of rice in the large industrial mills varies in- 
versely with rates of capacity utilization and at current rates is considera- 
bly higher than in the small hullers for all countries. Hand pounding is 
cheaper than large-scale milling except in the Ivory Coast and Mali, 
where rates of capacity utilization in the  industrial mills are fairly high. l3  

The cheapest milling technique, however, is small-scale hulling. Only in 
Senegal, where rates of capacity utilization are very low because of a 
highly fragmented market for rice which is locally produced and con- 
sumed, are small-scale mills more expensive than hand pounding. On the 
other hand, paddy and milled rice must be transported to and from the 
small hullers, which for on-farm consumption decreases their advantage 
over hand pounding. 

Milling ratios do not seem to differ markedly between techniques or 
countries in any consistent way. Hand pounding yields a higher percent- 
age of broken rice, and quality is decreased by the presence of foreign 
matter. Small-scale hulling also increases the percentage of brokens com- 
pared with large-scale milling, except in the drier regions, where break- 
age rates in the large mills are quite high. 

The collection of paddy and distribution of rice generally take place 
within a dual marketing system. On the one hand, public marketing 
agencies purchase paddy from the farmer at an officially prescribed pro- 
ducer price, deliver it to publicly or privately owned industrial mills, and 
provide for its distribution and sale to the consumer at an official retail 
price. Large quantities of paddy and milled rice, however, are also typi- 
cally traded in a private marketing network, where prices are established 
principally by supply and demand and where processing is done either by 
hand or in small-scale mills. 

Marketing costs are influenced by the density ofpopulation and the rela- 
tive adequacy of the existing road network. They are also affected by the 
location of consumption in relation to production. There are numerous dif- 
ferent possibilities, including delivery from interior producing regions to 
coastal markets, distribution to markets within the producing regions, and 
on-farm consumption. In general, the h r the r  apart are the points of pro- 

13Hand pounding in the Ivory Coast is also relatively expensive because of the high wage 
rates prevailing in that country. 



duction and consumption, both physically and vertically within the mar- 
keting chain, the higher is the total cost of collection and distribution and 
the lower is the border price used to calculate the social value of rice out- 
put.14 The first stage in the marketing chain is often the most costly, how- 
ever, because of high charges for short-distance transport, which are es- 
pecially important if the paddy is collected from widely dispersed areas 
for delivery to a few centrally located industrial mills.15 This is very im- 
portant in areas, such as Liberia, where the population density is low and 
the road network is poorly developed. 

Private Profits, Public Incentives, 
and Net Social Profitability 

Appropriate production, milling, and marketing techniques have been 
combined to form the rice sector activities analyzed in detail in the indi- 
vidual country papers. Indicators of private profitability (PP), the effects 
of public incentives, and net social profitability (NSP) are shown in Table 
12.4 for the major rice-producing activities, with consumption assumed in 
each case to take place in the capital city. 

Private Profitability 

Private profitability equals the value of output minus the value of all 
inputs, each measured in terms of the appropriate domestic market prices 
faced by farmers, millers, or traders. These prices are inclusive of govern- 
ment taxes and subsidies. The resulting PP indicator shows the incentive, 
for each activity, to alter the existing allocation of resources. If private 
profitability is positive, resources are encouraged to flow into the activity; 
if PP is negative, the direction of resource flow is likely to be away. 

Private profitability, as shown in Table 12.4, is nearly always positive. 
The only exceptions are in Liberia and Mali, where PP, assuming deliv- 
ery to the capital city, is negative for several activities that, instead, usu- 
ally produce only for the farm. On-farm consumption raises the value of 
output and causes private profitability in most of these cases to be posi- 
tive.16 In addition, part of the harvest from these activities in Mali is sold 
on the free market at prices higher than the low official producer price 
used to calculate private profitability in Table 12.4. When both these ad- 
justments are made, virtually every activity is privately profitable.17 

14See the individual country papers and Appendix B for more detailed discussions of this 
point. 

150n this issue, see Humphreys and Pearson (5). 
16Monke (7) shows this to be true, for example. in Liberia. 
17The only technique remaining unprofitable is traditional flooded crlltivation, which has 

yields of only 600 kgha, resulting partly from the drought conditions of recent years. This 
may be a case, discussed in Appendix B, in which the market wage overestimates the 
shadow price of family labor in a traditional technique. 
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The incentive to produce for market, however, varies enormously 
among countries and techniques. At one extreme, private profitability is 
so low that efforts to improve manual cultivation of rice in the uplands of 
Liberia are unlikely to succeed as long as this rice is distributed to Monro- 
via. In the Ivory Coast, on the other hand, price incentives and input sub- 
sidies enable farmers to earn profits of over $zoo/mt for several different 
production techniques. 

Most of this variation is due to differences in profitability between 
countries rather than between techniques within the same country. An 
unweighted average of private profitability for each activity shown in 
Table 12.4 is $ig7/mt in the Ivory Coast, $i i i /mt in Sierra Leone, $46/mt 
in Senegal, $.3/mt in Liberia, and $-z6/mt in Mali. Variation among 
techniques, on the other hand, is much less. For the Ivory Coast, Liberia, 
and Sierra Leone taken together, private profitability averages $76/mt in 
traditional manual upland, $iog/mt in improved manual upland, and 
$i3o/mt in improved manual swamp cultivation. To take another ex- 
ample, private profitability in Ivory Coast upland, swamp, and irrigated 
cultivation varies only slightly with different levels of mechanization, and 
the direction of variation is not consistent. Finallv, private profitability for 
each of the improved techniques in Mali differs remarkably little from 
zero. 

Public Incenti~es 

Private profitability of rice production in West Africa is influenced to an 
important extent by public incentives consisting of taxes, subsidies, and 
price and trade policies. In Table 12.4, these incentives are aggregated 
into two groups. The first is the net effect ofprice and trade policies caus- 
ing the domestic price of rice to differ from its border price--either c.i.f. 
or f.o.b., depending upon whether rice is imported or exported. The sec- 
ond consists of net taxes and subsidies on intermediate and capital inputs. 
The sum of these two groups of incentives is equal to the difference be- 
tween private and net social profitability. l8 

There are substantial differences between countries in the magnitude 
and type of public incentives offered to encourage rice productior~. In 
Mali, the low official price of paddy purchased by the government, which 
controls about 50 percent of the total tonnage marketed, tends to discour- 
age substitution of domestic production for rice imports. Mali is practi- 
cally self-sufficient in rice, however, and in good years even exports the 
grain. Therefore, the f.0.b. rather than the c.i.f. price may be more rele- 

'8This is true of each country except the Ivory Coast, for which PP and NSP also 
differ because of relatively small differences between private and social prices of land. 
Other possible reasons for private profitability varying from social profitability, such as 
the existence of externalities or monopoly power, could not be measured for any of the 
countries. 



T A B L E  12.4 Pricate Proj'itability, Aiblic Incentires, and  Net Social Profitability 
iL1.S. $lmt rrlillrd rice! 

Domt.st~cprice 
Pri\.ate millti\ 

prufitahil~h border price 
Set 

,ubsidy 

S e t  
social 

pn~fital~ility Production trchnique 
- 

Traditional manual upland: 
Ivory Coast forest 
Ivory Coast savannah 
Liberia 
Sierra Leone south 
Sierra Leone north 

Improved manual upland: 
Ivory Coast forest 
Ivory Coast savannah 
Liberia 
Sierra Leone south 
Sierra Leone north 

Animal traction upland: 
Ivory Coast savannah 
Senegal Casamance 

Mechanized upland: 
Ivory Coast savannah 

Traditional manual swamp: 
Liberia 
Mali 
Senegal Casamance 
Sierra Leone south 
Sierra Leone north 

Improved manual swamp: 
Ivory Coast forest 
Ivory Coast savannah 
Liberia 
Senegal Casamance 
Sierra Leone south 
Sierra Leone north 

Improved manual mangrove: 
Sierra Leone south 
Sierra Leone north 

Animal traction swamp: 
LMali 

Partially mechanized swamp: 
Ivory Coast forest 
Liberia 

Improved manual uncontrolled 
Hooding: 

Sierra Leone boliland 
Animal traction uncontrolled 

flooding: 
Mali 

hlechanized uncontrolled 
Hooding: 

Sierra Leone boliland 
Animal traction controlled flooding: 

Mali 
Improved animal traction 

controlled flooding: 
Mali 
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Domestic price Net 
Private minus Net social 

Production technique prnfitahility bordvr prlcr 511bcidy profilahility 

Anirnal traction irrigated single crop: 
hlali 6 -133 4 135 

Improved animal traction 
irrigated single crop: 

Mali 6 -133 22 117 
kfechanized irrigated single crop: 

Senegal Fleuve 4 131 138 -265 
Manual irrigated ~nultiple crop: 

Ivory Coast savannah 202 48 360 -178 
Senegal Fleu1.e 90 150 8 - 68 

Mechanized irrigated multiple crop: 
Ivory Coast forest 166 48 456 -334 
Senegal Fleu1.e 64 139 57 - 132 

S O L  R C E S :  4 ,  6 ,  7 ,  10, 1.5. The sum ~ 1 1  the last three columns t.,luals private profitability, except f i x  th<. I\ow 
Coast. where net social prohtahility ditferr from private p n ~ f i t a b i l ~ t ~  because ofd~fferrnces in \<,cia1 and private 
pr1ct.s ofland in add~t~orl to tht. v l l~c t*  t~l'y<r\,rmnrrnt incentives. 

vant as a yardstick with which to compare the domestic price. If this is the 
case, the disincentive resulting from Mali's official price policy is greatly 
reduced and is offset for most improved production by net subsidies paid 
by the government on inputs. 

The Ivory Coast, Senegal, and Sierra Leone all protect domestic pro- 
duction to a moderate degree through their trade policies and pricing sys- 
tems. They differ substantially, however, in the extent to which they sub- 
sidize inputs .  T h e  Ivory Coast provides  input  subsidies  averaging o v e r  

$3oo/mt, mostly as a subsidy to the government-owned mills, which en- 
ables them to offer the farmer a high purchase price for his paddy. Input 
subsidies in Senegal and Sierra Leone, on the other hand, average only 
$6z/mt and $z7/mt, respectively. In all of these countries, net input sub- 
sidies increase with mechanization and higher degrees of water control. 
In addition, these subsidies are somewhat greater in the drier northern 
regions of each country than they are in southern areas, which receive 
more rainfall. This is partly because the subsidies are measured per ton of 
milled rice and yields in the southern areas are higher, but it is also due to 
the more elaborate water control structures required in some of the drier 
regions, such as northern Senegal. 

Liberia differs from the other countries in that it relies primarily on 
import restrictions as a means of promoting local rice production. The 
domestic price in Monrovia in 1975-76 was $i44/mt greater than the 
comparable c.i.f. price, and agricultural inputs received only very slight 
subsidies, except in partially mechanized cultivation, where the net 
subsidy was $138/mt. Inputs into traditional rice production are, on 
balance, slightly taxed in both Liberia and Mali. 



Social Profitability 

The magnitude of incentives offered to rice production is such that pri- 
vate profitability is an unreliable guide to the efficient allocation of re- 
sources. Net social profitability, measured in world prices or their equiva- 
lents, in fact, diverges widely from the private measure of net benefits. 
Furthermore, there is significant variation in NSP among countries and 
between techniques. 

The NSP indicators in Table 12.4 suggest that only two countries-Mali 
and Sierra Leone-are able to substitute profitably local production ofrice 
for imports consumed in the capital city. In all of the other countries, NSP 
is negative for each activity. Liberia appears to be especially disadvant- 
aged, since there is no technique that can be used to produce rice without a 
loss of at least $ii4/mt.  An unweighted average of NSP for each activity in 
Liberia is $-176/mt, compared with $-i48Imt in the Ivory Coast and 
$-lo6Imt in Senegal. This is consistent with the regression analysis of 
yields, presented earlier, which gives as the coefficients ofcountry-specific 
dummy variables -867 for Liberia, -456 for Ivory Coast, and -526 for 
Senegal. Although productivity, according to these results, might be 
slightly greater in the Ivory Coast than in Senegal, this advantage is more 
than offset by higher Ivorian wages. l9 

The opposite occurs in Sierra Leone, for which the coefficient of its 
dummy variable is -643, indicating a substantial productivity disadvant- 
age. Yet Sierra Leone's net social profitability is positive in every activity 
but one-improved manual upland cultivation in the north-and even 
that activity is only marginally unprofitable. The principal explanation for 
this apparent anomaly seems to be that wage rates in Sierra Leone are 
very low in comparison with other West African countries.20 In addition, 
as was noted earlier, techniques of production in Sierra Leone are very 
labor-intensiveeZ1 Since differences between countries in the shadow 
prices of the other inputs are relatively unimportant as a percentage of 
total production costs, low wage rates in Sierra Leone could compensate 
for its productivity disadvantage. 

Mali clearly has the highest rates of net social profitability of any of the 
five countries. These range from $4/mt for ox-drawn cultivation under un- 

lSThe shadow price of unskilled labor in the Ivory Coast varied in 1975-76 from 275 to 
450 CFA francs per day, depending upon sex and region. In Senegal, it was 250 CFA francs 
in the Fleuve and 300 CFA francs in the Casamance for both males and females. For further 
details, see Appendix B.  

20Wages of unskilled labor in Sierra Leone in 1975-76 were the equivalent of about 
130-200 CFA francs per day, compared with a range of 200-450 CFA francs in the other 
countries. 

21Thi~  may be at least partly because wages are low, inducing the use of labor relative to 
other inputs. 
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controlled flooding conditions to $i35/mt for single-crop, irrigated cnlti- 
vation using animal traction at the Office du Niger. High rates of NSP in 
Mali appear to reflect the natural advantages mentioned earlier, such as 
the relatively predictable flooding of the Niger River and the sunk capital 
investment in the Office du Niger. In addition, wages in Mali are fairly 
low compared to other countries, especially the Ivory Coast.22 Finally, 
the c.i.f. price of rice in Mali, which is used to value the benefits from 
production, is higher than that of the other countries because of the cost 
of transport from the coast to the frontier. 

Within countries, there are also some generalizations that can be made 
concerning net social profitability of different techniques. In both the Ivo- 
ry Coast and Sierra Leone, for example, social profitability is increased by 
improving manual rainfed cultivation in the south, but it is decreased 
when this is done in the north. NSP is also increased in the same way 
throughout Liberia, where the amount of rainfall is uniformly high. This 
appears to be because the yield response to the introduction of improved 
varieties and fertilizer is lower in zones of lesser rainfall than in those 
where rainfall is abundant.23 It suggests that increased water control is 
necessary if the full potential of improved cultivation is to be realized in 
drier areas. The evidence concerning the effects on NSP of introducing 
improved practices into swamp cultivation is mixed, however, indicating 
that water there appears to be less critical. In Liberia, social profitability 
is increased, whereas in both northern and southern areas of Sierra Leone 
and the Ivory Coast NSP is reduced, with improved methods of cultiva- 
tion. On the other hand, control of flooding in Mali raises NSP considera- 
b l y  a n d ,  i n  a d d i t i o n ,  m a k e s  p o s s i b l e  f u r t h e r  i n c r e a s e s  i n  soc ia l  p rof i tab i l -  

ity through greater intensification of c ~ l t i v a t i o n . ~ ~  
There is some evidence that use of animal traction is more profitable 

than manual cultivation. This is true of improved upland cultivation in the 
Ivory Coast and of traditional swamp production in Mali. The advantage 
of partially mechanized swamp cultivation, involving use of power tillers, 
is less well established, however, since it is more profitable than manual 
cultivation in the southern Ivory Coast but less profitable in Liberia. In 
any case, full mechanization with tractors has a lower NSP than other less 

22Wages of unskilled labor in Mali varied from zoo to 350 CFA francs in 1975-76. 
231n Sierra.Leone, the profitability of improved cultivation in the north is also decreased 

because of relatively high wages in the vicinity of Makeni, where this technique is being 
introduced. 

24Altho~gh intensification of cultivation increases profitability in the controlled flooding 
perimeters of Mali, it does not do so in the fully controlled irrigation system of the OfFicr du 
Niger. This is primarily because all investment costs are considered to be sunk for the cur- 
rent Office du Niger technique, but if further intensification is to raise yields from 2.25 to 
3.5 mtiha, greater investment to improve water control will be required. In the controlled 
flooding perimeters, on the other hand, no increase in water control is necessary to raise 
yields from their current level of about 1.4 m h a  to close to 2.5 mtiha. 
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mechanized techniques in every instance for which comparisons can be 
made-upland cultivation in the Ivory Coast savannah, uncontrolled 
flooding in Sierra Leone's bolilands, and irrigated multiple-crop produc- 
tion in Senegal. The intermediate stages of mechanization, therefore, ap- 
pear to have the greatest chance for success.25 

Finally, the data show clearly the problems associated with trying to 
produce rice in total water control irrigation systems where only one 
crop per year can be grown. In the delta region of the Senegal River, 
salt incursion from the sea during the dry season prevents pumping 
water from the river for a second crop, resulting in very high social costs 
of production. Further upstream, two crops can be grown, which 
spreads some of the high overhead and capital costs associated with this 
kind of irrigation. 

Exports 

The profitability estimates shown in Table 12.4 all assume that con- 
sumption of locally grown rice takes place in the largest urban center-in 
each case the capital city. Positive net social profitability in Mali and Si- 
erra Leone, however, suggests that these countries might have a compar- 
ative advantage in exporting to other countries in West Africa. This would 
reduce net social profitability, however, because the f.0.b. value of rice is 
less than its c.i.f. value owing to the influence of transport costs. Revised 
NSP estimates for rice exported from Mali and Sierra Leone to several 
West African markets are given in Table 12.5 for a few selected tech- 
niques, which could be expanded to generate exportable supplies. 

It appears from this table that there are opportunities for profitable ex- 
ports of rice from both countries. The decline in net social profitability 
resulting from using an f.0.b. rather than a c.i.f. price to value rice out- 
put, however, is considerably greater for Mali than for Sierra Leone be- 
cause of the much longer distances involved. This is evident from the gain 
in NSP that results from shipping rice to Bouake, in the center of the Ivo- 
ry Coast, rather than to Abidjan on the coast. It can also be seen by com- 
paring the NSP of rice exported from Segou with that produced near 
Mopti, closer to the center of the interior delta of the Niger River, the 
major area for potential growth of rice cultivation. Aside from long dis- 
tances, Mali suffers an additional disadvantage in trying to supply the Da- 
kar market because of competition from inexpensive broken rice im- 
ported from Asia. 

The ranking of NSP by technique is the same as when rice is produced 

25This evidence concerning the relative social profitability of different levels of mechan- 
izat~on is consistent with the findings of Humphreys and Pearson (5) .  which suggest that only 
the use of animal traction is more profitable than manual cultivation, and eren this leads to 
only about a l o  percent reduction in social costs. 
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T A B L E  12 .5 .  Net Social Profitability of Rice Exports 
(C.S. $/mt milled rice) 

Const~mptinn point 
.- 

Prodnct~on techn~que Sfonrrwia Freetown Ahidjan Bouake Dakar B:unako 

Traditional manual upland: 
Sierra Leone south 

Improved manual upland: 
Sierra Leone south 

Traditional manual swamp: 
Sierra Leone south 

Improved manual swamp: 
Sierra Leone south 

Improved animal traction 
controlled flooding: 

Mali (Segou) 
Mali (Mopti) 

Animal traction irrigated 
single crop: 

Mali (Office du Niger) 
Improved animal traction 

irrigated single crop: 
Mali (Office du Niger) 

for domestic consumption. The techniques vary, however, in the degree 
to which they can contribute to exports. In general, the improved tech- 
niques, with their higher yields, offer greater supplies of rice available for 
export. An increasing proportion of expanding exports will therefore 
come from improved cultivation. This implies some increase in the profit- 
ability of upland rice, but a considerable decline in that of swamp rice, 
produced for export in Sierra Leone. Similarly, the profitability of grow- 
ing irrigated rice for export at the Office du Niger in Mali is likely to de- 
cline in the future as an increasing proportion of that rice comes from im- 
proved techniques of cultivation. On the other hand, rapid developlnent 
of rural areas in the Ivory Coast is enlarging the interior Ivorian market 
for rice that Mali could supply. This will increase the f.0.b. price of Mal- 
ian exports and improve their social profitability. 

Local Consumption 

In the Ivory Coast, Liberia, and Senegal, production of rice for con- 
sumption in the capital city is socially unprofitable for each activity. This 
does not imply, however, that rice that is consumed closer to the areas of 
cultivation is also necessarily unprofitable. Just as costs of transport and 
handling make it easier to meet competition from imports than to export 
profitably, so the cost of imported rice, and thus the shadow price of do- 
mestically produced rice, rises as the consumption point is shifted closer 



T A B L E  12.6. Net Social Projitability of Rice for Local Constrrnption 
(U.S. Wnnt milled rice) 

Consun~ption polnt 

Local Regional 
nrarketb rnarkrta 

Cap~tal 
city' Product~on techn~que 

Traditional manual upland: 
Ivory Coast forest 
Ivory Coast savannah 
Liberia 

Improved manual upland: 
Ivory Coast forest 
Ivory Coast savannah 

Animal traction upland: 
Ivory Coast savannah 
Senegal Casamance 

Traditional manual swamp: 
Senegal Casamance 

Improved manual swamp: 
Ivory Coast forest 
Ivory Coast savannah 
Liberia 
Senegal Casamance 

Mechanized irrigated single crop: 
Senegal Fleuve 

Manual irrigated multiple crop: 
Ivory Coast savannah 
Senegal Fleuve 

Mechanized irrigated multiple crop: 
Ivory Coast forest 
Senegal Fleuve 

S O C R C E S :  4 ,  7 ,  15. 
''A\\llme\ rice is h;~nd-pounded. bh \ sun~es  rice 15 pmceraed in amall-scale huller\ 
' A\\umrs rlce 15 pnrcrssrd in large-acale nulls. 

to the areas of production. In addition, of course, the cost of marketing 
- 

local rice also declines. 
The effect of shifting the consumption point closer to the farm is seen in 

Table 12.6. Net social profitability rises as consumption is transferred 
from the capital city to regional and local markets and finally to the farm. 
Transport costs are reduced, and various stages in the marketing chain 
may also be eliminated. In addition, the use of small-scale hullers to pro- 
cess rice for the local market results in further savings over large-scale 
milling. Furthermore, when consumption takes place on the farm, the 
elimination of collection and distribution costs more than offsets the 
higher cost of hand pounding over that of small-scale hullers. 

As a result, a number of techniques that are not profitable when rice is 
consumed in the capital city become socially profitable when consump- 
tion takes place closer to the farm. This is especially true for Senegal 
because of the long distances between the producing regions and the 



Comparative Advantage and Public Policy 4 17 

Dakar market, but it is also true for traditional manual upland cultivation 
in the Ivory Coast savannah and almost true of traditional manual upland 
cultivation in the Ivory Coast forest, upland cultivation involving animal 
traction in the Ivory Coast savannah, and improved manual swamp 
production in Liberia. On the other hand, mechanized cultivation is not 
profitable for consumption anywhere, and except for the techniques 
mentioned, which have NSPs close to zero, the Ivory Coast and Liberia 
do not appear to have a comparative advantage in rice production even for 
on-farm consumption. 

Comparison with Asia and the United States 

Since the production of rice in West Africa to supply its major markets 
is socially unprofitable for some countries and is only moderately profit- 
able for others that are potential exporters within the region, the question 
arises as to which countries elsewhere in the world have sufficiently low 
social costs that they can profitably supply West Africa with rice.26 A pre- 
vious study of comparative advantage of rice production in Asia and the 
United States, using a methodology similar to that employed here, pro- 
vides estimates of net social profitability for four countries, including two 
of the world's most important rice exporters-Thailand and the United 
States (8) .  

These estimates are shown in Table 12.7, together with some obtained 
for the West African countries. The results are straightforward. Thailand, 
the world's most important rice exporter, has by far the highest net social 
profitability. Production in the United States, which is the second largest 
exporter, is only marginally-profitable. The other two Asian countries, the 
Philippines and Taiwan, as well as the Ivory Coast, Liberia, and Senegal, 
have NSPs that are negative as long as they are substituting for imports of 
rice going to their major  market^.^' Of the African countries, only Mali 
and Sierra Leone have positive NSP, and this would be reduced if these 
two nations were to export within the region. If they should try to export 
outside of West Africa, moreover, the f.0.b. price of rice would drop to 
the point where NSP would be negative. This problem should not arise, 
however, since the size of the West African market considerably exceeds 
the capacity of these two countries to supply it. In summary, world, as 
well as national, economic efficiency would be improved if West Africa 
would not try to be self-sufficient in rice but would rely more on foreign 
producers. 

26Altho~gh it might be answered that these countries can be easily identified as those 
that actually export rice, this overlooks the possibility of subsidies to encourage exports of 
rice that is not being profitably produced. 

2 7 L ~ c a l  production for on-farm consumption might be socially profitable, but calculations 
employing this alternative assumption have not been made for the Asian countries. 



T A B L E  12.7.  Net Social Projitability of Rice in Asia, the United States, 
and West Africa 
(U.S. $/mt nillled nce) 

Unitrd 1\01? 
Productian trchnique Philippines T.i~wan Thailand States Coast 

Improved upland - - 841122 - -1431-9.5 
Improved swamp, man- 

grove, and flooding - - 1651196 - - 1801- 15.5 
Partially mechanized 

irrigated -99 -1611-68 - - - 146 
Mechanized irrigated 

single crop - - - -30120 - 
Mechanized imgated 

multiple crop -1051-123 - - - - 334 

Produet~on technique L ~ h e n a  Mali Senegal 

Improved upland -219 - -8  
Improved swamp, man- 

grove, and flooding -114 791121 - 58 
Partially mechanized 

irrigated - 174 - - 

Mechanized irrigated 
single crop - - - 265 

Mechanized imgated 
multiple crop - - - 132 

S~rrra 
Leone 

- 4/62 

S O V R C E S :  Data are from Tahle 12.4 and 8. T h r  lattrr estimates have heen revised to reflect world pncrs  of rice 
In 1975-76 rather than 1974, thr yrar for u h ~ c h  they were onglnally calculated. All rstlmates have heen cor- 
rected for any d~lFt,rences that may exibt hetween official and shadow rates of foreign exchange. Where ebtlniatrs 
exist h r  severdl activitirs wlthin each cdtegov of production technique, low and hlgh values are given. Prlcrc 
used to value rice output are f.o.h. for Thallsnd ant1 thr  Vnlted States and c. 1.f for the r,ther countries. 

Comparison with Other West African Agricultural Activities 

If resources in the agricultural sector of some ofthe West African coun- 
tries were to be reallocated away from rice production, are there other 
rural activities that are more profitable? Estimates of net social profitabil- 
ity are available for a number of other crops in the Ivory Coast, Mali, and 
Senegal. These results cannot be compared with NSP in rice production, 
however, because the units are not comparable. Instead, it is necessary to 
make use of an indicator that is independent of units, such as the resource 
cost ratio (RCR) described in Appendix A. This ratio compares the social 
value of domestic resources used to produce a given quantity of output 
with the value added in world prices created in producing that output. If 
this ratio exceeds unity, the opportunity cost of the domestic resources, 
expressed in terms of world prices, is greater than value added in world 
prices, and net social profitability is negative. If the RCR is less than one, 
on the other hand, NSP is positive. Since both numerator and denomina- 
tor of the RCR are expressed in the same units, the ratio itself is indepen- 
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dent of these units, and comparisons can be made between activities pro- 
ducing different products. The lower the RCR of a given activity in rela- 
tion to all other activities, the greater the comparative advantage that the 
country has in that activity. 

An indicator of incentives comparable to the resource cost ratio is the 
effective protection coefficient (EPC), also discussed in Appendix A. This 
ratio compares value added in domestic market prices with value added in 
world prices. Since both are measured in the same currency, the EPC, 
too, is a ratio that is independent of units. If the EPC is greater than 
unity, there is an incentive for value added to be created locally; if the 
EPC is less than one, there is no such incentive. Unlike private profitabil- 
ity, which includes all taxes and subsidies, however, the EPC takes into 
account only those assessed on tradable outputs and inputs. It is only a 
partial indicator, therefore, of total net incentives affecting the allocation 
of domestic resources. 

Estimates of the RCR and the EPC are given in Table 12.8 for each rice 
production technique plus a number of other agricultural activities. Val- 
uation is c.i.f. or f.o.b., depending upon whether the product is custo- 
marily imported or exported. 

The results for the rice activities parallel those discussed previously 
from Table 12.4. In addition, Table 12.8 permits comparison of rice with 
alternative rainfed crops. The results are striking. In the Ivory Coast, rice 
competes very poorly with coffee, cocoa, palm products, copra, and 
maize. Each of these other crops can be produced with at least one tech- 
nique for which the resource cost ratio is less than unity. Hence, each is 
socially ~rofitable, and in some cases very much so, whereas none of the 
RCRs for rice is less than one. Moreover, the effective protection coeffi- 
cients are greater than unity for all of the rice activities but less than or 
equal to one for each of the other crops in the Ivory Coast-an indication 
of the protection that is required if rice is to be produced locally using 
inefficient techniques. 

In Senegal, on the other hand, the competition between rice and other 
crops is closer. Peanuts seem to have a strong advantage and maize and 
cotton a slight edge, but rice production in some cases is more profitable 
than cultivation of millet, particularly in the Casamance region of' the 
south. In the Fleuve area to the north, rice is more expensive to produce 
than is either rice or millet in the Casamance. The EPCs in Senegal tend 
to correspond fairly closely to the RCRs except for rice, which, with the 
EPC less than the RCR, in each case receives less protection in relation to 
need than the other crops. This is offset for a number of techniques by 
subsidies on nontradable inputs, such as irrigation, which increase private 
profitability. Maize, on the other hand, appears to be somewhat overpro- 
tected, since the EPC is generally greater than the RCR. 



T A B L E  12.8. Resorr rces Cost Ratios and Effectice Protection Coefficients for Variorts Agricultrrral Acticities 
-. ~ ~ - ---- 

Eflrctive 
Hcsourrr prc~tvvtion 

Pr<rdur,ttcm trclr~riqut,. cntp cost ratiu crr~~f l ic irnt  
~ ~- .- -- ~ - - - - - -  

Traditional manual upland: 
Ivory Coast forest, rice 1.43 1.16 
Ivory Coast forest, coffee 0.58 0.60 
Ivory Coast forest, cocoa 0.46 0.84 
Ivory Coast savannah, rice 1.26 1.17 
Ivory Coast savannah, maize 0.88 1.00 
Liberia, rice 1.78 1.46 
Senegal Casamance, peanuts 0.80 0.76 
Senegal Casamance, millet 1.30 1.01 
Sierra Leone south, rice 0.87 1.02 
Sierra Leone north, rice 1.09 1.02 

Improved manual upland: 
Ivory Coast forest, rice 1.43 1.24 
Ivory Coast forest, coffee 0.44 0.60 
Ivory Coast forest, cocoa 0.42 0.84 
Ivory Coast forest, palm products 0.43 0.91 
Ivory Coast forest, copra 0.38 0.92 
Ivory Coast savannah, rice 1.53 1.29 
Ivory Coast savannah, cotton 1.03 0.49 
Ivory Coast savannah, maize 0.84 0.98 

~ ~ ~p 

Ht,sr,urrr 
lJr,,dr~rtion terhniqrlt., crc>p cost ratio 

~ ~ ~ ~ ~~- 

(Improved manual upland:) 
Liberia, rice 1.99 
Sierra Leone south, rice 0.82 
Sierra Leone north, rice 1.13 

Animal traction upland: 
Ivory Coast savannah, rice 1.41 
Ivory Const savannah, cotton 0.84 
Ivory Coast savannah, maize 0.81 
Senegal Casamance, rice 1.04 
Senegal Casamance, peanuts 0.48 
Senegal Casamance, millet 1.27 
Senegal Casamance, cotton 0.80 
Senegal Casamance, maize 0.80 

Mechanized upland: 
Ivory Coast savannah, rice 1.67 

Traditional manual swamp: 
Liberia, rice 1.48 
Mali, rice 0.72 
Sierra Leone south, rice 0.69 
Sierra Leone north, rice 0.90 



Production t r c h n ~ < ~ r ~ c .  crrrl, 

Improved manual swamp: 
Ivory Coast forest, rice 
Ivory Coast savannah, rice 
Liberia, rice 
Senegal Casamance, rice 
Sierra Leone south, rice 
Sierra Leone north, rice 

Irnproved manual mangrove: 
Sierra Leone south, rice 
Sierra Leone north, rice 

Animal traction swamp, rice: 
Mali, rice 

Partially mechanized swamp: 
Ivory Coast forest, rice 
Liberia, rice 

Improved manual uncontrolled 
flooding: 

Sierra Leone bolilands, rice 
Animal traction rincontrolled 

flooding: 
Mali, rice 

Mechanized uncontrolled flooding: 
Sierra Leone bolilands, rice 

Animal traction controlled flooding: 
Mali, rice 

Improved animal traction controlled 
flooding: 

Mali, rice 
Animal traction irrigated single crop: 

hlali, rice 
Improved animal traction irrigated 

single crop: 
hlali, rice 

hlechanized irrigated single crop: 
Senegal Fleuve, rice 

hlanual irrigated multiple crop: 
Ivory Coast Savannah, rice 
Senegal Fleuve, rice 

Mechanized irrigated multiple crop: 
Ivory Coast forest, rice 
Senegal Fleuve, rice 



Rice grown in Mali does not have to compete with other crops for land, 
since it is not an upland crop, but it does compete for labor and capital. 
The RCRs from Table 12.8 suggest, however, that all these crops can be 
grown profitably using a number of different techniques. The low level of 
producer prices in Mali, which reflects this comparative advantage in ag- 
riculture, is indicated by the low EPC for each activity. 

Sensitivity Analysis 

The two appendixes, concerned with methodology and shadow price 
estimation, discuss the specific assumptions underlying the previous esti- 
mates and the errors to which these estimates may be subject. The impli- 
cations of these assumptions and errors for the empirical conclusions pre- 
sented here are tested in the individual country studies, using sensitivity 
analysis. One of the most useful indicators calculated as part of this analy- 
sis is the proportion by which yields, the world price of rice, or the cost of 
each primary factor input would have to change before NSP would equal 
zero.28 

The sensitivity analysis suggests that the empirical results indicating 
whether rice production is socially profitable are quite robust. In most 
instances, the results are very insensitive to changes in the cost ofcapital 
or skilled labor. They are more sensitive to variation in the cost of un- 
skilled labor, especially for traditional and improved upland production. 
Nevertheless, costs of unskilled labor would have to be less than half the 
assumed valrles for any technique in the Ivory Coast and Liberia and for 
irrigated cultivation in northern Senegal before production for the major 
urban market would become socially profitable. At the other extreme, un- 
skilled labor costs for irrigated or controlled flooding cultivation in Mali 
would have to be twice their assumed values before NSP would be re- 
duced to zero. Lesser variation in the cost of unskilled labor would be 
required to adjust estimated values of NSP to zero in Sierra Leone and 
the Casamance region of Senegal. 

The effects of assuming a positive rather than a zero shadow price of 
land have been analyzed only for Mali and the Ivory Coast. In Mali, rents 
of U.S. $180-250 per ha would be required to make prodrlction in the 
Office du Niger socially unprofitable. Irrigated land in the Ivory Coast, on 
the other hand, would have to be subsidized at U.S. $400-600 per ha be- 
fore production would become socially profitable. 

The net effects of changes in yields or the world price of rice are similar 
to those for unskilled labor costs. In the Ivory Coast, Liberia, and the 
Flerive region of Senegal, yields or the world price would have to rise 25 

"The costs of each primary factor input can vary because of errors in either the shadow 
price of that input or the technical coefficient relating it to output. 
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to 80 percent before production would become socially profitable. The 
value of these two variables for irrigated or controlled flooding in Mali, on 
the other hand, would have to fall by 30 percent or more to make produc- 
tion for consumption in Bamako unprofitable. The results for Sierra Le- 
one and southern Senegal, as well as for traditional upland cultivation in 
Mali, are again more sensitive to errors in these variables. 

Other Objectives and Constraints 

The analysis thus far has been concerned primarily with indicators of 
economic efficiency as a national objective. The countries of West Africa, 
however, are not interested solely in generating more income. They are 
also concerned about distributing income in a more equitable manner and 
reducing the risk of shortfalls in the availability offood. In addition, many 
of the countries hold self-sufficiency in essential foods to be an important 
proximate objective which helps them to achieve their more fundamental 
goals. The contribution of rice production to each of these other objec- 
tives, however, often implies some loss of national income. 

Some indicators that are related to national objectives other than in- 
creasing income are given in Table 12.9, with consumption again assumed 
to take place in the capital city. One is the number of man-days of un- 
skilled Gbor per ton ofmilled rice, which is an indicator of employment 
opportunities generated and thus of the distributional effects of each ac- 
t i ~ i t y . ~ ~  A second indicator is the degree of security attached to produc- 
tion relative to rainfed cultivation in areas of lower rainfall. This is very 
roughly estimated on the basis of past experience with yields, variability 
of rainfall or flooding, and the type of water control system, if any, em- 
ployed. The third indicator suggests the degree to which each technique 
is oriented toward market sales as opposed to on-farm consumption and, 
consequently, the extent to which it can contribute to national food self- 
sufficiency, especially in urban areas. This will depend on yields, size of 
land holding, family size, and the system that exists for paddy collection. 
The effectiveness of this system, at least when the public sector is in- 
volved, will be influenced by such factors as the degree to which fields are 

29An excellent survey of the determinants of rural income distribution, including its link 
to employment, is contained in Cline (2).  It is possible, of course, that agricultural employ- 
ment has a less important influence on income distribution in Africa, where population den- 
sity is relatively low, than in other areas of the world. A recent sun1ey of irrigation projects 
in the Sahelian countries by Stryker, Gotsch, McIntire, and Roche (id), however, suggests 
that labor-intensive schemes generally have better distributional characteristics than those 
that are more capital-intensive. Other important dimensions of income distribution are its 
urban-rural and regional characteristics. To the extent that rice production contributes more 
than other alternatives to rural income in general and to rural income in poorer regons in 
particular, this aspect of the distributional objective is furthered. Among these poorer re- 
gions are the Ivory Coast savannah and both the Casamance and the Fleuve in Senegal. 
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T A B L E  12.9. 0bjcctit:c.s and Constraints Indicators for Milled Rice Acticities 

Unskilled Dryree Budgetap 
labor" of hfarkrt loscP 

Prod~~c t i<~n  t echn iq~~e  (da!,slr~lt)  \ecurihd ~,rientat~on"((L'S Simll 
-- - 

Traditional manual upland: 
Ivory Coast forest 134 medium low 274 
Ivory Coast savannah 145 low low 281 
Liberia medium low 144 
Sierra Leone south 290 medium low 25 
Sierra Leone north 488 low low 25 

Improved manual upland: 
Ivory Coast forest 99 medium medium 310 
Ivory Coast savannah 166 low medium 336 
Liberia medium medium 157 
Sierra Leone south 206 medium medium 66 
Sierra Leone north 298 low medium 79 

Animal traction upland: 
Ivory Coast savannah 98 low medium 334 
Senegal Casamance 102 low medium 114 

Mechanized upland: 
Ivory Coast savannah 48 low high 376 

Traditional manual swamp: 
Liberia medium low 135 
Mali 191 medium low - 138 
Senegal Casamance n.a. medium low n.a. 
Sierra Leone south 196 medium low 30 
Sierra Leone north 280 medium low 34 

Improved manual swamp: 
Ivory Coast forest 124 high medium 339 
Ivory Coast savannah 124 high medium 353 
Liberia high medium 156 
Senegal Casamance 133 high medium 137 
Sierra Leone south 186 high medium 93 
Sierra Leone north 235 high medium 95 

Improved manual mangrove: 
Sierra Leone south 219 high medium 23 
Sierra Leone north 265 high medium 16 

Animal traction swamp: 
Mali 115 high medium -102 

Partially mechanized swamp: 
Ivory Coast forest 96 high medium 336 
Liberia high medium 282 

Improved manual uncontrolled 
flooding: 

Sierra Leone bolilands 215 low low 39 
Animal traction uncontrolled 

flooding: 
Mali 202 low low - 122 

Mechanized uncontrolled 
flooding: 

Sierra Leone bolilands 160 low medium 141 
Animal traction controlled 

flooding: 
Mali 98 medium medium -100 
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L'nskilled Drgree Bodgetary 
labor" of Market lossc 

Production technique (days imt)  securityb orientationa ( U S  $ i m t )  

Improved animal traction 
controlled flooding: 

Mali 74 medium medium -113 
Animal traction irrigated 

single crop: 
Mali 84 hieh medium -129 - 

Improved animal traction 
irrigated single crop: 

Mali 74 high high -111 
Mechanized irrigated single 

crop: 
Senegal Fleuve 76 high medium 269 

Manual irrigated multiple 
crop: 

Ivory Coast savannah 115 high medium 408 
Senegal Fleuve 108 high medium 158 

Mechanized irrigated 
multiple crop: 

Ivory Coast forest 48 high high 504 
Senegal Fleuve 74 high high 1 96 

"Calculatrd from the first and third columns ofTable 12.2. 
bBased on best judgmrnts ol'thr authors of the individual country studies, 4,6 .  7. 10, 15. 
"Equal to the sum of "domestic p r i c ~  minus b o r d ~ r  price" and "net subsidy" In Table 12.4. 

physically concentrated, the level of mechanization, and the way in which 
payment for services or credit is linked with the sale of the crop. In addi- 
tion, of course, factors not directly related to the production technique, 
such as paddy and other crop prices and the availability of consumer 
goods, will be important. 

The last indicator in Table 12.9 shows the influence of each activity on 
the public budget. Although this is not a hndamental constraint influenc- 
ing the pattern ofcomparative advantage in the long run, it can act power- 
hlly in the short run to lessen the options of governments. The expansion 
of rice production as a substitute for imports has two principal budgetary 
effects the sum of which, as was shown in Table 12.4, equals the difference 
between private and social profitability. First, it increases public expendi- 
tures on input subsidies; second, it decreases revenues earned from levies 
on rice imports. These effects may be partially offset by an increase in tax 
receipts from expanded inputs, but on balance there is usually a budgetary 
loss associated with the expansion of rice production. 

The data in Table 12.9 show a high degree of labor intensity ofactivities 
in Liberia and Sierra Leone relative to the other countries. Although this 
is consistent with profitable production in Sierra Leone because of the 
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low wages in that country, it is not so in Liberia, where wages are higher 
and all production for the  Monrovia market is socially unprofitable. High 
labor intensity helps to ensure abundant employment opportunities and 
an equitable distribution of rural income in both countries. But this is ac- 
complished with a much higher loss of economic efficiency in Liberia than 
in Sierra Leone. 

Requirements for unskilled labor also vary markedly between tech- 
niques. They are generally greatest for traditional methods of cultivation 
because of the limited use of other inputs and low yields involved. As cul- 
tivation is improved, labor requirements decrease to some extent, but 
they continue to remain high as long as advanced stages of mechanization 
are avoided. Even the introduction of animal traction and hand-operated 
power tillers has only a modest impact on labor requirements. Once trac- 
tors are introduced, however, the use of unskilled labor drops off mark- 
edly, and income distribution is adversely affected. 

Security of production depends largely on two factors-amount and 
variability of rainfall and degree of water control. In  southern West Af- 
rica, security of rainfed agriculture is fairly high, but as cultivation is un- 
dertaken farther north, fluctuations in yields become more pronounced. 
This is less important for swamp rice than for upland varieties, but even 
cultivation of lowlands is hazardous in the drier regions. As a result, 
rainfed agriculture becomes increasingly impractical, and either irrigation 
or river flooding must be employed. These methods vary markedly in the 
costs and risk involved and often there is a trade-off between profitability 
and security. For example, the controlled flooding perimeters in Mali are 
quite low-cost and profitable, but they involve a fair degre of risk since 
the flooding may b e  late or inadequate. Total water control systems, such 
as those in Senegal, on the other hand, are secure but expensive. 

There are some schemes for which this trade-off does not have to be  
made. Because of the capital already sunk into the Office du Niger, Mali 
has the capability of producing rice both profitably and securely. In  Sene- 
gal, even though the cost of constructing total water control systems using 
capital-intensive methods is high, there are also labor-intensive schemes 
employing manual techniques of construction and cultivation that not 
only are less unprofitable than the mechanized perimeters, but also have 
a high degree of production security. 

The average quantity marketed from traditional rice production is low 
on average, even though total marketings may be fairly substantial in 
some countries, such as Liberia and Sierra Leone, because most West Af- 
rican rice is grown in this way. As improvements are made, raising yields 
and farm size, the quantity harvested by each family that is available for 
marketing generally increases. Sometimes, however, expanded produc- 
tion is accompanied by a increase in the amount of rice eaten relative to 
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other foods, so that the gain in marketings is less than a n t i ~ i p a t e d . ~ ~  Gov- 
ernments wishing to reduce such switching can require payment of fees 
and debt service to be made in kind or demand that a certain amount of 
each harvest be sold to the public buying agency.31 These practices are 
more successful for large-scale, mechanized irrigated schemes than they 
are for holdings that are dispersed and use few modem inputs. Conse- 
quently, governments trying to increase government-controlled supplies 
of locally produced rice for the cities have a special interest in promoting 
these types of projects, especially if they can be used to produce a high 
level of output per family. 

Budgetary losses associated with the promotion of domestic rice 
production to replace imports in the Ivory Coast are very large. They are 
less, but still substantial, in Liberia and Senegal, though the form taken 
differs between these two countries. In Liberia, the major loss is of 
revenue forgone from taxes on rice imports, which does not show up 
explicitly in the budget as a subsidy. Senegal's budget, on the other hand, 
should register most of its losses as subsidies on inputs. In practice, 
however, many of these subsidies are financed through foreign aid. As 
long as this continues, Senegal will not feel the full budgetary impli- 
cations of its policies to promote rice. Mali has a net budgetary gain 
from rice production used to replace imports that otherwise must be 
subsidized in order to be sold at the low domestic official retail price. In 
most years the country is self-sufficient, however, so that this apparent 
budgetary gain is largely spurious and would disappear if the border price 
were taken to be the f.0.b. rather than the c.i.f. price. Nevertheless, Mali 
provides only very modest input subsidies, so that there would be little 
claim on the public budget in any case. Finally, Sierra Leone occupies an 
intermediate position, with moderate budgetary losses associated with 
domestic rice production. 

As expected, budgetary losses within each country are greater for tech- 
niques of production that are less profitable. Especially high losses are 
associated with mechanized cultivation in the Ivory Coast, Liberia, and 
Senegal and with irrigation in the Ivory Coast. Losses are lowest for all 
countries in traditional agriculture. 

Summary and Conclusions 

The aim of this chapter has been to examine the contributions made by 
rice-producing activities in five West African countries to some of their 

30This has occurred, for example, in Senegal, where rice has tended to replace millet in 
the diet. 

3' Both of these requirements exist at the Office du Niger and the controlled flooding pe- 
rimeters in Mali. 



major national objectives-increasing income, distributing income in a 
more equitable way, and reducing the risk of food shortages. In addition, 
the analysis has shed light on the question of how movement toward self- 
sufficiency in rice helps to hlfill these objectives. 

The countries vary markedly in the extent to  which there are conflicts 
between these goals. Mali, for example, clearly has a strong comparative 
advantage in domestic production as a substitute for rice imports and also 
for export to other West African countries. Its advantages include the 
relatively predictable flooding of the Niger River, the  sunk capital invest- 
ment in the Office du Niger, fairly low wages, and the high c.i.f. border 
price that results from its interior location. This last factor is an advantage, 
however, only when Mali imports rice. In addition to generating more 
income while assuring self-sufficiency, expansion of rice production using 
improved techniques in Mali leads to greater security of cereal produc- 
tion and has few, if any, harmful distributional effects. 

Sierra Leone has higher costs than Mali, resulting from a relatively low 
level of productivity, but production is still profitable because wages are 
very low. Furthermore, Sierra Leone can export rice more profitably than 
Mali because of lower transport costs to neighboring markets. Finally, as in 
Mali, the growth of rice cultivation in Sierra Leone is consistent with all of 
its other national objectives. 

At the other end of the spectrum, the Ivory Coast and Liberia have a 
comparative disadvantage in producing rice for their national markets. 
This is true of every technique and region in which rice is grown. In Libe- 
ria, inefficiency stems from high costs of annual clearing, major pest and 
weed problems, and heavily leached soils. Negative net  social profitabil- 
ity in the Ivory Coast, on the  other hand, is principally the  result of the 
relatively high wages in that country. This is due to competition from 
other crops such as coffee, cocoa, and cotton in which the Ivory Coast has 
a strong comparative advantage. The same high wage phenomenon is pro- 
bably also true to a lesser extent in Liberia. Only if production is limited 
to on-farm use can these countries grow rice at the  margin of profitability. 
There is thus a considerable conflict between the goal of self-sufficiency 
and the more hndamental  objective of generating additional income. 

Although rice production in the Ivory Coast and Liberia is unprofitable, 
the  governments of these two countries have persisted in promoting this 
sector in order to redistribute income toward the  north in the Ivory Coast 
and toward the rural sector in general in Liberia. Private profitability of 
production in the  Ivory Coast savannah is quite high under the current 
incentive structure, so that the expansion of rice production should be- 
nefit farmers in that region, albeit with large public resource transfers. In 
Liberia, on the other hand, private profitability is negative in upland cul- 
tivation, so that this activity cannot be used to increase rural incomes be- 
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yond the need for rice consumed on the farm unless incentives are 
altered. Some progress might be made, however, with swamp rice. The 
chief problem in both countries, though, is that these redistribution goals 
can be much more effectively accomplished by promoting crops other 
than rice. The only way that expanded rice production can be justified, 
then, is through the increased security of production associated with irri- 
gation and cultivation in swamps. This gain may be important in northern 
Ivory Coast, but it is hardly likely to be so in the southern part of that 
country or in Liberia. 

Senegal occupies an intermediate position between Mali and Sierra Le- 
one, on one hand, and the Ivory Coast and Liberia, on the other. With 
Dakar as the market, net social profitability is negative for every tech- 
nique, but there are several activities-animal traction upland and im- 
proved manual swamp cultivation in the Casamance and manual irrigated 
production in the Fleuve-for which social losses are relatively modest. 
An important reason for negative NSP is the remoteness of the producing 
regions from Dakar. When the location of consumption is shifted toward 
the producer, several techniques are socially profitable. In addition, most 
of the rice-growing activities, especially the full water control systems of 
the Fleuve, offer some improvement in the security of food production. 
Finally, the regional distribution of income is improved by expanding rice 
production in Senegal, though the extent of that improvement depends 
upon whether labor-intensive or capital-intensive techniques are em- 
ployed. Incomes in the Casamance, however, can be increased more by 
expanding peanut and maize production than by promoting rice. 

The evidence suggests that outside of the areas of highest rainfall, im- 
provements in production are only profitable if there is some degree of 
water control. Where natural conditions are appropriate, as in the 
swamps of southern Senegal or along the Niger f iver  in Mali, this can be 
accomplished fairly easily. In other areas, such as the Senegal River 
Basin, the risks are such that expensive total water control systems are 
required. This implies a need for double-cropping-with the many agro- 
nomic, hydrological, and sociological problems that that entails.32 Except 
for the Office du Niger, with its sunk capital costs, these systems of total 
water control have not yet proved to be profitable for other than local con- 
sumption. As a result, they must be justified on the basis of the additional 
security of food production they provide, the potential rice marketings 
they create, or their desirable distributional effects. In this respect, there 
may be a trade-off between the greater marketings generated by the 
mechanized schemes and the better distributional characteristics of man- 
ual production methods. Given the high costs and substantial subsidies 

3 2 S ~ m e  of these are discussed in Stryker, Gotsch, Mclntire, and Roche ( 1 4 ) .  
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associated with these mechanized techniques, however, it may well be 
more efficient to induce greater marketing of rice from labor-intensive ac- 
tivities by offering farmers a higher paddy purchase price. 

Intermediate techniques of rice cultivation involving animal traction 
may present the best opportunities for fulfilling all objectives. The 
empirical results suggest that they have reasonably high rates of social 
profitability, distribute their benefits fairly equally, place limited 
demands on budgetary resources, and generate regular marketings if 
paddy prices are adequate. Fully mechanized techniques, on the other 
hand, are very socially unprofitable, worsen the distribution of income, 
and are a continuing drain on the public budget. The only advantage 
these techniques have, which may partially explain their popularity, is 
that they generate fairly sizable marketings that can be shipped to the 
towns and cities. 

In summary, the empirical results discussed here suggest that there 
should be greater specialization in West Africa rice production from the 
point of view of both location and technique. Outside of cultivation for 
on-farm or local consumption, which is profitable nearly everywhere and 
generally improves equality of income distribution and security of food 
production, rice destined for the major West African markets should be 
promoted primarily in Mali, Sierra Leone, and possibly Senegal. Highly 
mechanized techniques should be avoided, since they are ineffective in 
achieving most national objectives, and greater stress should be placed on 
use of animal traction and improved manual techniques. Increased water 
control is necessary in the drier regions to improve security of production 
and to take advantage of other technical innovations, but this should be 
limited, where conditions permit, to low-cost control systems. Where ex- 
tensive total control structures are necessary, the gain in security must be 
weighed against the corresponding loss in national income that such 
structures entail. 

Comparative advantage in West African rice production will not remain 
static. Supplies of labor coming from traditional agriculture are not infi- 
nitely elastic, and growing population density will increase the social op- 
portunity cost of land. As a result, capital-intensive techniques are likely to 
increase in profitability relative to those that are intensive in the use of la- 
bor or land. Furthermore, many of the conditions that make irrigated pro- 
duction in the more arid regions unprofitable today-high construction 
and transport costs, lack of river regulation, low population density giving 
rise to weak local demand and scarcity oflabor-will change in the future as 
the major river basins are developed. It is important, therefore, to perceive 
the social costs and benefits of rice production in a dynamic way that will 
evolve with the course of West African development. 
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Methodology for Estimating 
Comparative Costs and Incentives 

John M .  Page, Jr . ,  and J .  Dirck St y k e r  

The authors of the country studies have used a common methodology in 
estimating comparative costs and incentives for various rice activities in 
each country. This methodology, which is developed in detail in this ap- 
pendix, also involves the estimation of shadow, or accounting, prices of 
rice output, tradable inputs, and nontradable primary factors of produc- 
tion, discussed in Appendix B. 

The next section presents the indicators of economic efficiency and 
comparative advantage used in the country studies and explores their 
theoretical significance. This is followed by a section that defines two 
measures of private incentives and shows how these are related to the effi- 
ciency indicators. There is then a section in which the principal assump- 
tions of the empirical studies are outlined. Finally, the last section exa- 
mines the comparability of the assumptions and results across countries 
and production activities. An annex to this appendix provides a sample 
calculation of each of the indicators. 

Economic Efficiency and Comparative Advantage 

The measures of economic efficiency and comparative advantage em- 
ployed in these studies build upon the methodology of the Food Research 
Institute's work on the political economy of rice in Asia (is). At the core of 
the analysis are the twin concepts of private and social profitability and 
the concomitant distinction between market and social accounting (or 
shadow) prices.' Individuals or firms make private investment decisions 
and evaluate the success of past activities on the basis of observed or ex- 
pected market prices. In the absence of distortions, market and accc~unt- 
ing prices coincide and individual investment decisions at the margin re- 
sult in social benefits equaling social costs for all activities. 

'The terms "accounting price" and "shadow price" are used here interchangeably ttr refer 
to the social opportunity cost per unit of a scarce resource. 
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In practice few, if any, of the  conditions for the coincidence of market 
and accounting prices are met in the countries of West Africa. Govern- 
ment taxes and restrictions on foreign trade distort product and factor 
prices as true measures of social opportunity costs. In addition, public in- 
terventions in labor and capital markets, such as minimum wage legisla- 
tion and subsidized credit, result in market segmentation and introduce 
divergences between market and social prices. Investments made in re- 
sponse to market incentives without adjustment for these distortions may 
be  economically inefficient and consequently reduce social   elf are.^ 

Net  Social Profitability 

A technique for producing an additional unit of rice is efficient if the 
social value of its output is equal to or greater than the social opportunity 
cost of the commodities and factors of production employed in poducing 
it. The measure of efficiency, thus defined, is the  net social pofitability 
(NSP) of the activity, 

where a" is the quantity of the ith output produced by, or  intermediate in- 
put used by (inputs having negative signs), the jth activity, p: is the ac- 
counting price of the i th  output or  intermediate input,Jvj is the quantity of 
the s th  factor of production used by activity j, p,* is the accounting price of 
the s th  factor ofproduction, and Ej is a pecuniary measure of the  net exter- 
nal benefits or costs imparted by the j th  activity to the  d o m e ~ t i c e c o n o m y . ~  

Activities are judged efficient if the  level of net social profit, NSPj, is 
nonnegative. If the project to be evaluated is in the  public sector and all 

'Not all government-induced distortions reduce social welfare, since government policy 
may be used to achieve national ohjectives other than economic efficiency. This is discussed 
in detail in the text of this volume but is ignored here because this appendix is concerned 
only with measures of economic efficiency. In addition to distortions induced by govern- 
ment policy, market prices may not equal social costs because of' other market imperfec- 
tions, such as economies of scale, externalities, or monopoly elements in the economy. 
These imperfections are difficult to measure, however, and are probably not so quantita- 
tively important as the distortions introduced by government. 

3The NSP criterion was first developed in a programming context by Chenery (5). The 
most general method of evaluating the efficiency of an investment project, on the other 
hand, is based upon the discounted value of cash flow (DCF) arising from the investment. 
The simple decision criterion associated with the DCF is to approve all compatible invest- 
ment projects that exhibit present values greater than zero. The NSP criterion proposed in 
Equation (1) is formally equivalent to the DCF analysis if the former is expressed in gross 
rather than per unit terms and if all entries are dated and discounted to the intitial period by 
means of an appropriate social rate of discount. The empirical problems encountered when 
obsenations are confined to a single period are discussed helour. For expositional conve- 
nience, time and the social rate of discount are suppressed in the presentation. 
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intermediate inputs and outputs are assumed to be tradable, the  interpre- 
tation of the NSP criterion is straightforward. Assuming no joint produc- 
tion, the first term in Equation (I)  gives the  level of value added at world 
prices per  unit of output generated by the  activity, 

where pi* and pj* are the  "border" prices of the  tradable intermediate in- 
puts and  output^.^ Value added at world prices is the net addition to na- 
tional income evaluated at its social opportunity cost. 

The second term in Equation (1) is the opportunity cost of primary fac- 
tor inputs evaluated at accounting prices. When the opportunity cost of 
these inputs exceeds the  net addition to national income and is not offset 
by significant positive externalities, net social profitability is negative, and 
the domestic factors of production could be employed more profitably in 
their best alternative uses. 

Resource Cost Ratio 

In evaluating past investments and the  success of previous policies, it is 
useful to have a measure of the relative efficiency of activities producing 
different outputs. The net social profitability criterion is unsuited to this 
purpose, since the value of NSP varies with the  measure of output of each 
activity. An alternative indicator which is independent of units of mea- 
s u r e m e n t  c a n  be d e r i v e d  f r o m  the NSP c r i t e r i o n .  I f  d o m e s t i c  f a c t o r  p r i c e s  

are expressed in terms of border prices, Equation (I)  can be  rewritten as 
the ratio of domestic factor costs at accounting prices to value added at 
world prices, 

\ 

HCH, = = 1 
> 

4The use ofworld prices as accounting prices for tradable goods and services is well estab- 
lished in the literature on social evaluation of in\~estments in LDCs. References include 
Chenery (5). Bruno (2), Little and Mirrlees (121. Dasgupta, Marglin, and Sen (7), Findlay 
and Wellisz (tl), and Srinivasan and Bhagwati (161. Border prices may be expressed either in 
units of local currency convertible at the official exchange rate or in a standard convertible 
currency, for example the r .S .  dollar. The prices are assumed to be fixed because of the 
slight impact that individual West African countries have on most world markets. 



The resulting resources cost ratio (RCR) represents, for the relevant activ- 
ity, the rate oftransformation between domestic resources and value added 
at world prices. If this rate of transformation exceeds unity, for example, 
the opportunity cost of domestic factors of production, expressed in terms 
of world prices, exceeds the net addition to national income, and the level 
of net social profit is n e g a t i ~ e . ~  

Minimizing the resource cost ratio in activities producing tradable goods 
is equivalent to maximizing value added at world prices per unit ofdomes- 
tic resources employed. Evaluating activities in terms of their RCRs thus 
provides a measure of relative economic efficiency. Activities with re- 
source cost ratios less than one are efficient in the sense that the domestic 
factors they employ produce more value added at world prices than they 
would in the activities from which they are withdrawn. Alternatively, ac- 
tivities with RCRs greater than one are inefficient because they employ 
domestic factors whose opportunity cost is greater than the net income pro- 
duced. To the extent that the government allocates resources among com- 
peting activities, it should select first activities with the lowest resource 
cost  ratio^.^ 

The usefulness of the resource cost ratio as an indicator of relative effi- 
ciency corresponds with neoclassical trade the0ry.I Domestic resources 

5This result is demonstrated by setting NSP less than, equal to, or greater than zero and 
dividing by value added at world prices. The resource cost ratio is analogous to the domestic 
resource cost of foreign exchange (DRC), 

where p i  is the shadow price of factor s expressed in local currency and c is the shadow 
exchange rate. Since the accounting prices of factors of production, whether expressed in 
foreign or domestic currency, are not independent of the assumptions made in estimating 
the shadow exchange rate, however, it is desirable to express the accounting prices of do- 
mestic factors directly in terms of foreign exchange, as is done with the RCR. An approxima- 
tion to the shadow exchange rate could be made by computing an appropriately weighted 
average of the ratios ~ ~ I T J $  for all domestic factors. The DRC has been widely used as an 
indicator of relative efficiency in distorted foreign trade regimes. References include Bruno 
(3). Krueger (lo), Pearson (14). and Pearson, Akrasanee, and Nelson (15). The procedure of 
expressing individual factor accounting prices in terms of foreign currency was first advo- 
cated by Little and Mirrlees (12). Although the approach used here is similar in spirit, spe- 
cific derivation of factor accounting prices differs substantially from the Little-Mirrlees 
method and is outlined in Appendix B. 

=The use of the RCR, NSP, or any other partial-equilibrium criterion for resource alloca- 
tion assumes that the introduction or expansion of an activity will have no effect on relative 
factor prices. The ranking of activities by resource cost ratios provides an adequate indica- 
tion of relative efficiency, however, if the activities being evaluated are small relative to the 
rest of the economy and if differences in RCRs are relatively important. 

7For derivations of the resource cost ratio in the context of this theory, see Krueger (11) 
and Srinivasan and Bhagwati (16). 
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in this theory are primary factors that are available in less than infinitely 
elastic supply. Their cost is shown in the numerator of the RCR. In the 
absence of distortions, the resource cost ratio for each activity in the econ- 
omy will tend toward unity, and the resulting allocation of primary factors 
will maximize social welfare. Trade and factor market distortions bias do- 
mestic factor prices away from the optimum, giving rise to divergences of 
the resource cost ratio away from one and a misallocation of scarce domes- 
tic resources. 

Considerable attention has been focused on the resource cost ratio (or 
its counterpart, the DRC) as a measure of comparative advantage, both 
among activities within a single country and between the same activities 
in different countries. Comparative advantage exists if the social opportu- 
nity cost of producing a commodity is less than its border prices8 Hence 
activities with positive net social profitability or resource cost ratios less 
than unity are those in which the country exhibits a comparative advant- 
age.9 In addition, the smaller the RCR of an individual activity within an 
economy, the greater its relative efficiency. This kind of comparison is 
particularly useful in determining regions or techniques that offer the 
greatest scope for efficient expansion of production. Similarly, it is often 
interesting to contrast the relative efficiency of different countries in pro- 
ducing the same commodity. To the extent that factor accounting prices 
approximate values that would apply in the absence of distortions, coun- 
tries with minimum resource cost ratios exhibit the greatest comparative 
advantage. 

Incentives and Protection 

In addition to measuring the economic efficiency of rice-producing ac- 
tivities, a major focus of research has been to measure the structi.lre of 

8This definition was first proposed by Chenery (5, pp. 19-25). It also appears in Pearson, 
Akrasanee, and Nelson (15, pp. 128-31). 

sThe relationship between social profitability and comparative advantage is more 
complex than has hitherto been recognized in the empirical literature. The factor 
accounting prices estimated in the computation of Equation (1) o r  (3) are second best in 
that they are estimated on the basis of an allocation of resources that corresponds to the 
existing pattern of distortions. Comparative advantage, on the other hand, shollld be 
measured using first-best accounting prices in order to indicate those activities that should 
be expanded if existing distortions were eliminated. Without these distortions, however, 
the pattern of resource allocation would be different, changing the accounting price of each 
primary factor. It is even possible for activities that are socially profitable under the 
existing structure of distortions to show negative social profits under the first-best 
allocation of resources. This problem, which has been discussed by Findlay and Wrllisz (8) 
and by Srinivasan and Bhagwati (16), is an extension of the difficulty noted earlier relating 
to the assumption of constant factor prices in evaluating alternative activities. But whereas 
this assumption may be reasonably valid for second-best project evaluation, it may not 
hold sufficiently well to ascertain a country's first-best comparative advantage if there are 
large distortions in the economy. 
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incentives to producers within each country. At the core of this analysis 
are the concepts of net private profitability (NPP) and the effective pro- 
tection coefficient (EPC). Net private profitability is given by 

where pi is the domestic market price of the i th  output or intermediate 
input and p, is the domestic market price of the s th factor of production. 
NPP is a signal to producers that indicates how they should allocate their 
resources to maximize profits. If NPP in a given activity is positive, they 
will gain by shifting resources into the activity; if N P P  is negative, re- 
sources should be moved elsewhere. 

Net private profitability differs from net social profitability because do- 
mestic market prices, rather than the social accounting prices, are used to 
value outputs, intermediate inputs, and primary factors of production, 
and net external benefits or costs (Ej) are excluded from NPP. Neglecting 
Ej, the difference between NPP and NSP can be written 

where pj, p i ,  and p, are the domestic market prices of output, intermedi- 
ate inputs, and primary factors, respectively, and pj*, pi*, and p: are 
border prices expressed in domestic currency convertible at the official 
exchange rate. Differences between domestic and equivalent border 
prices may exist because of taxes and subsidies, quantitative restrictions 
on trade, import or export monopolies, various forms of price control, 
credit subsidies, and other market imperfections. The first term on the 
right-hand side of Equation (5) shows the influence of trade and price 
policies on the output price; the next two terms indicate the effects of 
taxes and subsidies, as well as other market imperfections, on the prices 
of intermediate and primary factor inputs. 

Another indicator of incentives is the effective protection coefficient 
(EPC).1° This measures the increase in domestic value added allowed by 
the structure of trade protection and domestic price control over the level 
of value added in the absence of such restrictions. If all commodities are 
traded, the EPC is given by 

1°This term was originated by Balassa ( I ) .  
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that is, it is the ratio of value added in domestic prices to value added in 
world prices. 

The effective protection coefficient and the resource cost ratio are 
closely related. Both have the same denominator and so the only differ- 
ence is in their respective numerators. That of the EPC shows the scope 
that fixed world prices and trade and price incentives provide for some 
combination of domestic resource costs, rents, and profits, as well as gov- 
ernment taxes and subsidies on each of these. The numerator of the RCR, 
on the other hand, contains only domestic resource costs adjusted for any 
net external benefits that may exist. The EPC thus indicates the pott2ntial 
for incurring domestic costs; the RCR measures the extent to which these 
costs are in fact incurred. The difference between the two depends on the 
structure of taxes and subsidies and on the supply functions for domestic 
primary factors. l1 

Principal Assumptions of the Empirical Studies 

Indicators of net private and social profitability, effective rates of'pro- 
tection, and resource cost ratios are given in each of the country studies 
for a n u m b e r  of di f ferent  activit ies  cons is t ing  of various c o m b i n a t i o n s  of 
production, collection, processing, and distribution activities. Each activ- 
ity is assumed to have fixed input-output coefficients for both intermedi- 
ate inputs and primary factors. Since commodity and factor prices are also 
fixed, constant costs are assumed for each activity. This does not, how- 
ever, preclude the existence ofa rising supply curve for rice. At any given 
moment the level of each activity is constrained, and increases in supply 
may therefore come from activities with increasingly higher costs. 

Technical coefficients and prices used in calculating the indicators ap- 
ply primarily to the crop year 1975-76. Longer term averages are used 
when possible, however, where data for 1975-76 are not very representa- 
tive. The most notable instance is the world rice price, which varied sub- 
stantially over this period. The price of Thai 5 percent brokens, for ex- 

" A  distinctive advantage of the effective protection coefficie~lt as a measure of incentives 
is that its incidence is always unambiguous because of the assumption that world prices are 
fixed. The impact of taxes and subsidies on specific domestic resources whose supply func- 
tions are not horizontal is less straightfornard. For further discussion of this point see 
Corden (6). 
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ample, dropped from $385/mt to $246/mt, f.0.b. Bangkok.12 A price of 
$35o/mt, which is close to world price projections for the year 1985 (in 
1975 U.S. dollars), is used as a basing price in the calculations, with ad- 
justment for quality differences and transportation costs in each country. 

Differences in production techniques are due primarily to variations in 
source of power, use of improved seed varieties and chemical inputs, de- 
gree of water control, and scale of operation. Techniques are also defined 
with respect to specific regions because of the importance of local ecologi- 
cal conditions in determining input-output coefficients and especially 
yields. Although indicators could be  calculated for a relatively large num- 
ber of these regionally specific techniques, only those that are either cur- 
rently or potentially most important have been included in the country 
chapters. 

Techniques for processing and marketing, on the other hand, are more 
limited. The only processing techniques considered here are hand pound- 
ing, small-scale hulling with rubber rollers or steel cylinders, and large- 
scale milling. Marketing techniques include official and private collection 
of paddy and distribution of milled rice. Various consumption points have 
been chosen ranging from the farm or village through regional and national 
urban centers to West African cities outside the producing country.13 

Calculations of the indicators in each of the country studies are based 
on a number of common assumptions. The most important of these in- 
volve the treatment of nontraded goods, the role of capital and labor as 
factors of production, the handling of input taxes and subsidies, the prob- 
lem of joint production, and adjustments made for various types of losses. 

Nontraded Goods 

The method chosen to incorporate nontraded inputs into the cost and 
incentive indicators accords with techniques currently advocated in the 
literature on social evaluation of investments. If it is assumed that produc- 
tion of a nontraded input occurs at constant costs to meet any growth in 
demand resulting from expansion of an activity in which that input is 
used, it is appropriate to value the input in terms of its marginal social 
cost of production.14 The input-output structure of the supplying industry 

12Data are from the Food and Agriculture Organization of the United Nations, Com- 
modities and Trade Division, Rice Trade Intelligence, various issues. 

13See Appendix B for a discussion of the appropriate border price of rice for each of these 
assumed centers of consumption. 

I4If nontraded inputs were not supplied under conditions of constant costs, changes in 
the level of demand for these inputs would engender both production and consumption ef- 
fects, thus complicating the estimation of their accounting prices. The constant cost assnmp- 
tion concerning nontraded inputs is encountered in Bruno ( z ) ,  Little and Mirrlees ( m ) ,  and 
Dasgupta, Marglin, and Sen (7). It is valid as long as changes in the prices of primary factors 
are ignored, since physical input-output coeficients are assumed constant. 
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may then be used to break down costs into those associated with indirect 
tradable inputs and indirect primary factors, all measured in terms of 
border prices. The costs of these indirect inputs are treated in the same 
way as those of direct tradable inputs and primary factors. The numerator 
of the RCR given in Equation (3) now represents the opportunity cost of 
all domestic factors of production employed directly in activity j and 
indirectly in the production of inputs into this activity. The denominator 
gives the value of output less the cost of using direct and indirect tradable 
inputs. 

A good or service is classified as nontraded if its domestic market price 
lies below the border price of imports but above that of exports, and, 
hence, the country neither imports nor exports the commodity. Certain 
categories such as construction, transport, and utilities are almost univer- 
sally nontraded. There is another category, however, that may be labeled 
less than fully traded. These are goods or services that are tradable but that 
because of government policy or other distortions are not actually traded. 
Nontariff restrictions on imports, for example, are frequently imposed to 
protect domestic producers. Trade in this case may be eliminated even 
though the domestic price is far greater than the price ofpotentially com- 
peting imports. l5 

It has generally been assumed in the country studies that tradable com- 
modities are fully traded. This implies that at the margin additional de- 
mand for protected inputs arising from expansion of rice production will 
be met through increased imports rather than from increases in domestic 
supply or deprivation of other consumers. Under this assumption the cor- 
rect valuation of these inputs is their border price. The polar contrast to 
this approach is to evaluate all inputs subject to quantative restrictions as 
nontradable. Locally produced inputs would then be broken down into 
their marginal social costs ofproduction in the manner described above.16 
High marginal social costs in the supplying industry would accordingly be 
reflected in the measured NSP or RCR efficiency indicators for rice. Be- 
cause interest centers on the evaluation of rice production and process- 
ing, and the focus of the analysis is on the longer-term issues of compara- 
tive advantage and relative efficiency in that sector alone, the treatment 
of tradable goods as fully traded is appropriate. 

Capital and Labor 

Data employed in the country studies cover a single crop cycle, and 
efficiency measures are limited to a single period. The presence of capital 
inputs with economic lifetimes exceeding one year raises the problem of 

lSJoshi (9) discusses the distinction between fully traded and less than fully traded goods 
and its implications for the estimation of accounting prices. 

16Bruno (4) makes this assumption. 
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specifying an annualized measure of capital services. The measure used 
here is the annual capital recovery factor, which yields a present value 
equal to the initial cost of the capital input when discounted over the eco- 
nomic lifetime of the asset at the relevant rate of interest. This annuity 
includes both interest and depreciation on the capital. When expressed in 
accounting prices, the annuity is entered directly as a cost item in the 
computation of net social profitability. 

In practice, the major objection to the use of an annualized measure of 
capital services arises when differing levels of capacity utilization exist 
during the lifetime of the investment. Because interest here centers on 
long-run questions of relative efficiency, most efficiency comparisons are 
made at projected full, or at least constant, utilization of capacity." 

Capital also presents certain difficulties with respect to the specification 
of the resource cost ratio. The annual service charge associated with the 
stock of capital must be allocated to either domestic resource or tradable 
costs. If the social rate of discount is established by the cost of borrowing 
foreign funds, i.e. ifcapital is available in infinitely elastic supply from the 
international markets, the marginal source of investment funds is of for- 
eign origin and the capital charge should be treated as any other tradable 
cost. No West African country, however, has unlimited access to foreign 
borrowing at a constant rate of interest. Part of the supply of capital, 
therefore, must come from alternative domestic uses, and capital charges 
should be treated as a domestic resource cost and assigned to the numera- 
tor of the resource cost ratio.18 This has the added advantage of allowing 
the measure of value added in the denominator to correspond to its tradi- 
tional definition, output less current intermediate inputs.lg 

Working capital is estimated on the basis of the average length of time 
during which labor, intermediate inputs, and output are tied up in pro- 

'"From the perspective of individual project analysis, this assumption ignores costs asso- 
ciated with agricultural infrastructure investments involving substantial periods of less than 
full capacity utilization. Many of these additional costs, however, are related more to the 
general process of development than to any particular technique of production and therefore 
are not relevant in making efficiency comparisons between techniques. 

lEThis conclusion is consistent with Corden (6, pp. 171-74). Bruno (3) arrives at a similar 
formulation in the context of a general equil ibri~~m programming model in which capital is 
included as a constraint. 

'sConsiderable confusion has developed in the literature on the domestic resource cost 
(DRC) criterion as to the treatment of capital inputs. Suggested approaches have included 
treating depreciation on imported capital goods as imported intermediate inputs, whereas 
the financial return on the same items is considered to be a domestic resource cost, presu- 
mably because investable funds are in less than infinitely elastic supply. Such an approach 
fails to recognize that it is the total sewice cost of capital that represents the value ofinvest- 
able f inds diverted from alternative employment. This service cost per unit of capital is 
given by r = kpK. where r is the service cost, k is the capital recovery factor, and pK is the 
price of the capital asset. Even i fpK is constant because of infinitely elastic supply of tradable 
capital goods, r is positively related to the size of total investment because the recovery fac- 
tor k depends on the rate of interest at which funds can be borrowed. 
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duction, milling, and marketing. This is not done for inputs that are used 
throughout the year, such as extension and maintenance services, be- 
cause of the difficulty of determining the timing of expenditures and be- 
cause some capital items are already included in their costs. Thus the cost 
of working capital tends to be  slightly underestimated. 

Capital costs are considered sunk when they do not have to be  rein- 
curred while a given technique is being expanded to its potential during a 
period of a decade or so. As an example, construction of the diversion dam 
at Markala for the Office du Niger in Mali was undertaken in the 1930's 
for the purpose of irrigating an area much larger than that currently under 
cultivation. The costs of that dam are therefore ignored in calculating the 
profitability of rice production in the Office. On the other hand, if new 
investments would have to be  made to realize the potential for expanding 
a particular technique during this period, the capital charge associated 
with those investments is included. 

One area of ambiguity concerns the treatment ofcertain types of recur- 
rent costs that could be thought of as capital investments. The most obvi- 
ous examples are those associated with research and development and the 
initial establishment of extension services in a given area. Since it is diffi- 
cult to charge these costs to any particular technique, they are assumed to 
be general developmental expenditures, and only the costs associated in 
the long run with a particular technique are charged to it.2o 

With respect to labor, the major problem is the lack of a standardized 
work unit. Labor inputs are estimated on the basis of the number of 
man-days required for different tasks, but it is clear that actual inputs 
vary in terms of the sex and age of the worker, the quality of the work, 
and the degree of skill and effort required. In some societies there is a 
clear distinction between tasks performed by men and by women. 
Elsewhere the lines are not so carehlly drawn, but men may have an 
advantage over women when considerable physical effort is needed. 
similarly, children are assigned jobs, such as bird-watching, which they 
can do as easily as adults, but they could have a hard time accomplishing 
other, more difficult tasks. If the sexlage category of a task is clearly 
defined and men, women, and children customarily receive diLlCrent 
wages, these distinctions have been made in the calculations, and the 
cost of each category of labor has been estimated separately. More often, 
however, the distinctions are blurred and depend on individual family 
 circumstance^.^^ In these instances, the task has usually been defined in 

201n Liberia extension costs were divided into capital as well as recurrent chargcbs. This 
was possible beca~ise each project is clearly associated with a given technique of rice cultiva- 
tion. The total matches fairly closely, however, extension costs in other countries. 

21 In some areas, for example, children who could otherwise guard against birds are in 
school and the task must be performed by adults at a relati\.ely high cost. 



terms of the number of man-days required and labor costs have been 
based on the wages of men. 

Although most work is performed by the family, all farm labor is valued at 
the wage rate paid to casual, unskilled workers available from the local 
labor market. Yet a number offarm tasks require fairly high levels of skill. 
This is true, for example, of several operations associated with irrigated 
agriculture. Furthermore, important elements of farm management and 
supervision of hired labor are not directly linked with any particular labor 
operation. It is very difficult, however, to estimate the value of these skills 
because the tasks with which they are associated are not generally per- 
formed by hired labor and thus there are not data on relevant wage rates. 
Consequently, residual net farm income includes unmeasurable returns to 
skills, management, and entrepreneurship supplied by the farmer. 

In many post-production operations, it is difficult to distinguish skilled 
from unskilled labor, even though the former clearly assumes greater 
relative importance. If operations such as loading and unloading plainly 
involve unskilled labor, this category is retained. Otherwise, labor costs 
are assumed to apply to workers with at least some degree of skill. This 
generalization introduces bias into the cost estimates, however, only if 
unskilled labor costs are adjusted for any difference between shadow and 
market wage rates. Since the error involved in not separating out all com- 
ponents of unskilled labor in post-production operations is small, the bias 
is not great. 

Input Taxes and Subsidies 

Input taxes and subsidies entering the calculations can be separated 
into two types. Some, for example, import tariffs on fertilizers, are as- 
sessed or paid prior to arrival of the inputs at the farmgate. In most cases, 
the incidence of these taxes and subsidies on tradables and on primary 
factors can be ascertained relatively easily. The farmer, however, may not 
pay the full cost of these inputs, inclusive of taxes and subsidies, at the 
farmgate. The difference between this cost and the price he actually pays 
is an additional subsidy, or more infrequently a tax, on the inputs. Since 
the cost at the farmgate, even of imported inputs, includes substantial 
nontradable elements, it is not usually possible to estimate the extent to 
which this last element of tax or subsidy falls on tradables or on primary 
factors. It is therefore assumed that its incidence is proportional to the 
relative importance of tradables and primary factors, inclusive of previous 
taxes and subsidies, in farmgate cost. 

In general, the incidence of all these taxes and subsidies depends on 
how easily resources can be reallocated at the margin to avoid payment of 
taxes or to benefit from the subsidies. In some instances, however, the 
farmer may not be able to alter marginally his allocation of resources in 
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response to any particular tax or subsidy. This is true, for example, when 
a flat water charge must be paid by the farmer if he is to participate in a 
given irrigation scheme. In this instance, the tax or subsidy is assumed to 
fall fully on the direct primary factors of production and not on the trad- 
able component of cost. 

There are several assumptions concerning the treatment ofvarious forms 
of tax or subsidy on capital. These incentives are of two general types. 

1. The price paid by farmers for capital equipment is taxed or subsi- 
dized, but there is no tax or subsidy on credit. In this instance, interest 
and depreciation are calculated with respect to these incentives in the 
same way as for any other input, and capital charges include taxes and 
subsidies on items of capital paid both prior to and at the farmgate. 

2. Credit is offered to the farmer on subsidized terms. Usually this in- 
volves a limited period during which repayment must be made, and often 
this period is shorter than the service life of the capital asset. As a result, 
the credit subsidy is less than would appear from simply comparing the 
subsidized interest rate with the market or shadow price of capital.22 To 
adjust for this, all credit payments made by the farmer are discounted at 
the market rate of interest back to the year in which the asset was pur- 
chased. The sum of these discounted payments is the present value of the 
asset measured in terms of its purchase price to the farmer. An annuity is 
then calculated at the market rate of interest based on the service life of 
the asset to show the annual cost of that asset to the farmer. The actual 
cost, on the other hand, is an annuity at the market rate of interest calcu- 
lated on the basis of the cost of the capital asset delivered to the farmgate. 
The difference between this and the annuity based on the present value of 
the farmer's payments is the capital subsidy. It may include both an inter- 
est rate subsidy and a subsidy on the price paid by the farmer for the capi- 
tal asset, though it is impossible to distinguish between the two when the 
asset is purchased only on credit. 

Capital charges on taxes and subsidies are treated as if they were them- 
selves taxes or subsidies. This is because a capital input is never measured 
explicitly as a stock but only as a flow of capital service charges. Conse- 
quently, a tax or subsidy on the stock of a capital input has as its flow 
counterpart the interest and depreciation charged on that tax or subsidy. 

Joint Production 

In a number of areas, rice is produced jointly with other outputs. Joint 
production occurs in several ways and in each case poses the problem of 

22This assumes, of course, that the credit is tied specifically to the purchase of the asset 
and cannot be renewed except insofar as new assets are purchased. In addition, the interest 
rate used, whether real or nominal, must be consistent with the revaluation ofcapital assets 
associated with any assumed rates of inflation. 



how to allocate fixed costs associated with the production of all outputs. 
Assumptions have been made in each instance that are, of necessity, 
somewhat arbitrary. 

Rice produced using traditional rainfed techniques is frequently inter- 
cropped with other plants. Rice is usually dominant, however, generally 
comprising at least three-quarters of the land area. The approach here is 
to adjust for this by converting yields and labor inputs to pure stand 
equivalents. This ignores, however, some of the advantages that inter- 
cropping may have over pure stands.23 

A second example of joint production occurs where capital equipment 
is used both for rice and for other crops. To charge the full value of that 
capital to rice would considerably overstate actual costs. Instead, costs 
per hectare of rice cultivated are estimated on the basis of the maximum 
area over which the equipment could be used if all land were devoted to 
rice. An appropriate adjustment is also made if animals or equipment are 
employed partly for nonagricultural purposes, such as carts used to trans- 
port people and other goods. 

Irrigated infrastructure often supports the cultivation of two crops per 
year, one of which may not be rice. It is inappropriate to charge the full 
cost of the infrastructure to rice because this ignores the net benefit asso- 
ciated with having a second crop. Instead, the procedure used is to allo- 
cate these costs to rice in proportion to the estimated amount of water 
used to grow rice in comparison with the second crop. This can be justi- 
fied on the grounds that the major purpose of the infrastructure is to sup- 
ply irrigation water, though other uses such as flood protection also exist. 

Another example of joint production is in milling. Although rice of vari- 
ous qualities is the major output, there are a number of by-products, such 
as bran and flour, which have a fairly important commercial value. To take 
this into account, the value at market prices of all by-products is sub- 
tracted from the cost of milling, with the breakdown into tradables, pri- 
mary factors, and taxes/subsidies being proportional to the same break- 
down for all milling costs. 

Finally, there is the question of how to allocate overhead expenses when 
a single enterprise is involved in several activities. Earlier, it was noted 
that expenditures on research and development and the establishment of 
an extension service in a particular area are treated as investments in 
general development and are not charged to specific rice production 
techniques. A similar assumption is made with respect to overhead-nly 
those expenditures that can clearly be identified with the cultivation, 
milling, and marketing of rice are included as costs. Generally, this can be 

23See, for example, the work of David Norman in northern Nigeria (13) .  
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construed as implying some degree of physical proximity of the items for 
which the overhead expenditures are made to the rice activity. If this 
relationship exists but several products' or activities are involved, the 
expenditures are prorated in proportion to the relative importance ofeach. 
Extension services, for example, are allocated to rice production and 
marketing on the basis of the relative amount of time spent by extension 
agents working with each activity. 

Loss Adjustment 

Adjustment has been made for several different types of losses. Crop 
cuttings, for example, invariably tend to overestimate actual yields har- 
vested. This may be because plants outside the sample area are har- 
vested, more care than usual is taken with threshing, or other reasons, 
but overestimates of up to 20 percent of the harvest are not uncommon. 
In addition, there are losses associated with transport, milling, and stor- 
age. Data on these losses are very scanty. To avoid upward bias to esti- 
mates of paddy production, authors of the country studies have tried to 
determine as carefully as possible actual paddy harvested and have then 
decreased this quantity rather arbitrarily by 5 percent to account for - - 

losses between field and collection A similar adjustment, usually 
also about 5 percent, is made for losses due to drying, impurities, and 
damage in milling and marketing. 

Another type of loss occurs even before harvest. If the quantities of 
rainfall and flooding are uncertain, part or all of the area planted to rice 
may never be harvested. Yields, however, generally refer to land har- 
vested rather than to area planted. Accordingly, there is a tendency to 
understate costs in relation to benefits by ignoring seeds and other inputs 
involved in cultivating areas not harvested. Coefficients of these inputs 
have been adjusted upward to reflect the probability that some land that 
is prepared and seeded may not be harvested. 

Comparability of Results 

The individual country studies provide detailed descriptions and ana- 
lyses of rice activities in five West African countries. Farming techniques 
range from very extensive traditional upland cultivation to highly mech- 
anized irrigated production under systems of full water control. Process- 
ing includes both simple hand pounding and modern large-scale milling. 
For each activity, the relevant incentive system is described and esti- 
mates are given for the various indicators of private and social profitabil- 
ity. The sensitivity of the results to variations in yields, primary input 
costs, and the world market price of rice is tested. Finally, the activities 
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are assessed in relation to their contribution to different national objec- 
tives. Statistical appendixes for each country provide details concerning 
the data used and assumptions made in the empirical calculations. 

Numerous sources of information were used in this empirical work, in- 
cluding farm management surveys in which farmers are visited two or 
three times a week during the cropping season, surveys with only one or 
at most a few interviews, direct observation, conversations with farmers, 
discussions with people with an abundance of firsthand experience, and 
documents and publications based on these and other primary sources. 
This multiplicity of source material obviously creates problems of compa- 
rability of results between different countries. There is evidence, for ex- 
ample, that labor times obtained from farmers on the basis of interviews 
conducted several times a week are often considerably higher than the 
opinions of experts concerning the amount of labor input required for a 
given technique. 

To overcome this problem of comparability, frequent and extended dis- 
cussions have taken place among the authors of the country studies to try 
to assure use of a common set of assumptions as a basis for estimation and 
to verify as much as possible the validity of the basic data. Although dis- 
crepancies that are unaccounted for undoubtedly still exist, a fairly high 
degree of confidence can be placed on comparisons of results between 
countries. In addition, the authors of the individual country studies have 
tried to evaluate the reliability of their results using sensitivity analysis, 
and the conclusions of these efforts are summarized in Stryker's compara- 
tive study, Chapter 12. 

Annex 

This annex provides an example of how the cost and incentive indica- 
tors described here and presented in the country studies are calculated. 
The reader should be able to follow the calculations all the way from the 
basic assumptions concerning technical coefficients and prices to the final 
empirical indicators. To the extent that he might choose to change any of 
the assumptions, he can calculate the effects of these changes on the final 
results. 

Table A. 1 gives cost breakdowns for a hypothetical rice activity that in- 
volves irrigated production, public agency collection, large-scale milling, 
and distribution by the public agency to the port city as the point of con- 
sumption. Total private cost and social cost can be obtained by adding, 
within the relevant columns, cost figures for all techniques included in 
the activity after adjusting these to a per-metric-ton of milled rice equiva- 
lent basis: 
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The first two terms in the calculations assume a paddy yield of 3 mtlha and 
a milling outturn of 0.65 mt milled rice per mt paddy. 

The difference between private and social costs consists of two ele- 
ments. First, taxes and subsidies on tradables and primary factors are in- 
cluded in private cost but not in social cost. Second, some of the primary 
factor inputs may have shadow prices that differ from their market prices. 
In the example, this is true of capital only. 

Net private profitability (NPP) is calculated by subtracting the private 
cost per ton of milled rice from the market price of that rice at the con- 
sumption point.24 This market price equals the c.i.f. price plus the tax 
(actual or imputed) on imported rice.25 Assuming the c.i.f. price to be loo 
CFAFIkg and the import tariff to equal 40 percent of the c.i.f. price, the 
domestic market price is 140 CFAF. Net private profitability is then 
given by NPP = 140 - 137.6 = 2.4. Net social profitability (NSP), on the 
other hand, is equal to the c.i.f. price of imported rice minus the social 
cost of delivering domestically produced rice to the consumption point, 
NSP = loo - 150.2 = -50.2. In this case the value of NSP is negative, 
reflecting the relatively high degree of trade protection and farm sub- 
sidies that are necessary to offset the high production costs. 

The effective protection coefficient (EPC) is equal to value added in do- 
mestic market prices divided by value added in world prices. The nu- 
merator equals the market price of milled rice minus the market value of 
all tradable inputs (per mt of milled rice), the latter being the c.i.f. value 
of tradable inputs plus taxes and subsidies on these inputs. The denomi- 
nator equals the c.i.f. price of rice minus the c.i.f. value of tradable inputs 
(per mt of milled rice), 

+-  + ( 6  + 5 )  + (.j + 2)  

EPC = = 1.67 

24This is the market price to wholesalers in the consumption center. 
25Thi~  assumes that rice is actually imported and abstracts from port handlingcharges. If 

rice is exported, instead, the market price equals the f.0.b. price minus any tax on exports. 
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This indicates that, whereas the tax on rice imports results in a domestic 
market price that is only 40 percent above the c.i.f. price, the combina- 
tion of this tax and the somewhat lower taxes on tradable inputs allows 
value added in domestic market prices to exceed that measured in world 
prices by 67 percent. 

Finally, the resource cost ratio (RCR) is calculated with the same de- 
nominator as the EPC but with a numerator equal to the social cost (per 
mt of milled rice) of all the primary factors of production-unskilled labor, 
skilled labor, capital, and land: 

(68 + 29 + 2(i) + ( 1 + 1 + 1 ' + ( Z + 3 + 2 , + ( 1 + Z + ' i  
(3)(0.6;5) (0.6.5 

HCH = 
:3 

+ - + ( 5 + 5  

The value of this ratio, 2.70, is greater than unity, so that the activity is 
socially unprofitable. This is consistent with the negative value of NSP. 
The RCR is also greater than the EPC, reflecting the relatively high 
subsidies paid on primary factors at the farm level, which allow costs to be 
sustained even beyond those permitted by the level of effective 
protection. 
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A P P E N D I X  B 

Shadow Price Estimation 

J .  Dirck Stryker, John M .  Page, Jr . ,  
and Charles P. Humphre~s 

The methodology described in Appendix A requires tha: outputs, inter- 
mediate inputs, and primary factors involved in the production, assem- 
bly, processing, and marketing of rice be valued at shadow or social ac- 
counting prices. These shadow prices reflect the value placed by society 
on the opportunities forgone by using scarce resources in the rice sector. 
As such, they serve as a guide to how resources can be allocated to max- 
imize social welfare. 

The next section develops some of the general concepts and outlines 
the major assumptions used in shadow price estimation. Following this 
explanation, there is a discussion of the specific procedures used to esti- 
mate the shadow prices of outputs, intermediate inputs, and various fac- 
tor services. The estimates are presented and evaluated with respect to 
their limitations and biases. Major conclusions are summarized at the end 
of the paper. 

Concepts and Assumptions 

Shadow prices may differ from prices observed in the market because of 
noncompetitive behavior, externalities, and distortions introduced by 
government policy. l Policy-induced distortions are perhaps the most per- 
vasive, and at the same time the most complex, cause of divergence be- 
tween market and shadow prices in less developed countries. 

There exist in the literature two basic approaches to the social valuation 
of resources. The first argues that shadow prices should be defined solely 
with respect to the objective of economic efficiency. Other objectives are 
recognized, but the use of policies to achieve those objectives is generally 
perceived as having an economic cost valued at these shadow p r i ~ e s . ~  An 
alternative approach is to build into shadow price estimates the weights 

'See Bruno (8) for the derivation of shadow prices in an open economy, using a linear- 
programming framework of analysis. 

2The theory of optimal policy to achieve noneconomic objectives is developed in Bhag- 
wati and Srinivasan (3). 



attached to various national goals.3 Benefits accruing to different income 
groups, for example, may be assigned different values, taking into account 
the objective of improving income distribution. If this procedure is used, 
the optimal policy mix maximizes net social benefits expressed in terms of 
accounting prices that reflect these social weights. 

The approach used in the West African rice project has been to define 
shadow prices solely in terms of economic efficiency. No adjustment is 
made for the contribution of policies to other objectives, though their im- 
pact on these objectives may be separately assessed. 

If there are historical policy-imposed distortions in the economic sys- 
tem, the estimation of shadow prices will vary depending on whether 
these distortions are expected to be removed. In calculating "first-best" 
shadow prices, it is assumed that all government-imposed distortions will 
be eliminated except insofar as they contribute to the optimal allocation of 
resources. "Second-best" shadow prices, on the other hand, are esti- 
mated assuming that existing nonoptimal policies will remain in eRect 
during the period of the analysis. This is equivalent to deriving the first- 
order conditions for welfare maximization with market distortions acting 
as constraints. This latter approach has been used in the West African rice 
project. 

Given these assumptions, the general procedure used to estimate the 
shadow price of a given resource is to determine the decline in national 
income that occurs as the result of withdrawal of the resource from alter- 
native uses. Under conditions where all goods are tradable, where gov- 
ernment quantitative trade restrictions do not exist, and where the coun- 
try has no monopoly power in international trade, this change in national 
income should be valued in world pricesa4 The justification for this valua- 
tion, rather than using domestic prices that reflect consumers' marginal 
preferences, is that consumer prices are invariant with respect to changes 
in the allocation of resources under these conditions. Welfare depends, 
then, only on the level of purchasing power over the world's goods and 
services and can be measured by national income denominated in world 
prices. Because of the possibility of trade, resources may be allocated so 
as to maximize production expressed in world prices without directly af- 
fecting the pattern of consumption except through alterations in income. 

If some goods are nontraded and the number of primary factors equals 
the number of traded goods, Bhagwati and Srinivasan (4) have recently 
demonstrated that the shadow prices of the primary factors are uniquely 

3This approach is discussed in detail in Little and Mirrlees (16), Squire and van der Tak 
(21). and Dasgupta, Marglin, and Sen (lo). 

4This approach to shadow price estimation is due primarily to Little and Mirrlees (16). 
Other more recent contributions have been made by Findlay and Wellisz (13), Srinivasan 
and Bhagwati (22), and Bhagwati and Wan (5). 
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determined by the world prices of the traded goods, and the world price 
equivalents of nontraded goods then depend only on the technology used 
in production. In the more general case where the number of primary 
factors does not equal the number of traded goods, however, shadow 
prices are not uniquely defined with respect to world prices but depend, 
in addition, on the pattern ofpolicy distortions and market imperfections, 
together with the resulting allocation of resources (2). If government pol- 
icy takes the form of a quantitative restriction on trade flows, any changes 
in the allocation of resources will, in general, alter the relative magnitude 
of the consumer price distortion resulting from this policy, and changes in 
social welfare will no longer depend uniquely on changes in output valued 
at world prices (4,  p. 9).= Finally, where a country has some monopoly 
power in the international trade of certain goods, it is in general not suffi- 
cient to replace world prices with marginal r e v e n ~ e , ~  since this does not 
allow for changes in the domestic consumption of these goods which occur 
as resources are reallocated (4 ,  p. 19). - - 

In the literature on shadow price estimation, there is disagreement 
over some issues. In particular, the general equilibrium implications of 
partial equilibrium approaches to shadow pricing have only begun to be 
exp1ored.I Nevertheless, most empirical estimation techniques are essen- 
tially partial equilibrium in nature. The methodology used here follows 
this tradition; it also explores some of the indirect effects induced by with- 
drawing resources from alternative uses and whether these indirect ef- 
fects require adjustments in the shadow price estimates. 

Although some attention has been given to identifying market imper- 
fections resulting from noncompetitive behavior or externalities, the most 
important distortions appear to be those induced by government policy. 
The effects of these distortions are shown in the following generalized 
shadow price equation? 

SThis is similar to the case of less than fully traded goods discussed in Appendix A. There 
it was assumed that if imports of tradable inputs are restricted by quota, this restriction 
would be relaxed to allow the additional demand for the protected input arising from the 
expansion of the rice sector to be satisfied from increased imports. 

8As suggested, for example, by Little and Mirrlees (16, p. 161) and by Scott (20, p. 176). 
"Some recent examples of general equilibrium analysis are Broadway (7). Dasgupta and 

Stiglih (g), and Warr (24). 
8This equation is an extension of one developed by Bertrand (2). The convention intro- 

duced by Little and Mirrlees of taking foreign currency as the unit of account and valuing 
nontraded goods in terms of foreign exchange is also adopted here. This is consistent with 
the method and assumptions of the resource cost ratio outlined in Appendix A. No adjust- 
ment is made for changes in the prices of goods subject to quantitative restrictions in lieu of 
taxes or subsidies, since controls of this type are relatively uncommon in the countries con- 
cerned. In addition, the potential effects of monopoly power in trade are ignored because of 
the small size of these countries. Finally, to simpldy the analysis somewhat, all nontradal)le 
goods are to be used only for final consumption. The extension of this equation to include 
their use as inputs in production is straightforward. 



where p$ is the shadow price of the hth resource expressed in foreign cur- 
rency, ph is the market price of that resource, r is the official exchange 
rate, p y  is the world price of the i th tradable good measured in foreign 
currency, p$ is the producer price of the kth nontradable good, t: is the tax 
rate that causes the price paid by consumers for tradables to differ from 
the border price (subsidy rates are expressed as negative tax rates), tP is 
the tax rate that causes the price paid or received by producers for trad- 
ables to differ from the border price, tk is the tax rate that causes the price 
paid by consumers for nontradables to differ from the price received by 
producers, xi is final consumption of the i th  tradable good, i i  is intermedi- 
ate consumption of the i t h  tradable good, ?i is production of the i t h  tradable 
good, zk is final consumption of the kth nontradable good, lh is the fixed 
quantity of the hth resource available to the economy at the beginning of 
the relevant period, m is the number of tradable goods, and n is the num- 
ber of nontradable goods. 

Resources include primary factors, stocks of goods left over from the 
previous period, and foreign exchange. Market prices of resources that 
are fixed in supply are determined only by their scarcity values and not by 
the reservation prices attached to them by those who control their supply. 
Under this assumption, the value of leisure time and of savings, for ex- 
ample, can be ignored. Where quantities of resources are not predeter- 
mined, the scarcity value and reservation price should equal one another 
unless there are policy-induced distortions or other imperfections in the 
markets for these resources. 

Given these assumptions, the estimation of shadow prices requires cor- 
rection of the relevant market prices facing consumers and producers for 
distortions caused by government taxes and subsidies on flows of goods 
and nonfactor services. The first two terms to the right of the market price 
ph in Equation (1) show that taxes on consumption goods raise the value of 
those goods to consumers. To the extent that withdrawal of a resource 
from alternative uses results in a change in consumption of tradables or of 
nontradables, the effect of distortions in consumer goods prices is taken 
into account through these terms. 

The last two terms in Equation (1) correct for distortions faced by pro- 
ducers in the prices of both the inputs they purchase and the products 
they sell. When the utilization of tradable inputs and the production of 
tradable outputs are affected by withdrawal of a resource from alternative 
uses, a weighted average of the distortions in the prices of these inputs 
and outputs is subtracted from the market price of the resource. The 
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weights are the amounts by which each of these inputs and outputs is in- 
creased or decreased. 

In general, equilibrium, consumption and production of most goods 
would normally be expected to change as a result of a withdrawal of a unit 
of the resource from the rest of the economy. Estimating these changes in 
a world of many commodities, however, would be  a formidable task. One 
alternative is to work with a limited number of aggregate commodity 
groups, such as imports, exports, and nontradables. The conditions for ag- 
gregation, however, are very stringent and the possibility of estimating 
parameters for these aggregates is quite limited. 

A more practical approach is to investigate the activities from which a 
resource is likely to be withdrawn in order to make adjustments in the 
price of the resource based on the distortions existing in the major mar- 
kets affected by the withdrawal. This procedure requires some knowledge 
of how relevant product and factor markets operate. To the extent that the 
government is directly involved in allocating resources, it also requires an 
understanding of how its decisions are likely to be  made.g 

If there are no direct government controls on consumption and if world 
prices, the exchange rate, and tax and subsidy rates are fixed, changes in 
the quantities of tradables and nontradables consumed may be related to 
changes in the availability of a resource via its price and income effects by 
the following equations: 

- -  
as, ( I ) J ~  as, ( I! /  + - - ,  

Where k' represents any of n nontradable goods including the kth ,  px., is 
the consumer price of the k'Ih nontradable good, y is income, and the 
other symbols are the same as in Equation (1). 

Although it may be impossible to estimate precisely the magnitude of 
these consumption effects, it is at least possible to determine the signs of 
the more important ones. Consider, for example, the withdrawal of one 
unit of labor from millet production. The first-order effect is likely to 1)e a 
rise in the price of millet, and a consequent decline in consumers' real 
income (dpz.,/dlh <O and dy/dlh > 0 ) .  For goods such as rice (xi) or cassava 
(zh.), which are substitutes for millet (zkl), both their cross price and in- 

9 T ~ ~  examples already mentioned are quantitative restrictions on trade and nonfully 
traded inputs, discussed in Appendix A. 



come elasticities are positive (dxildp$, > 0 and dxildy > 0 in Equation 
(2 ) ,  and azkIdp$, > 0 and dzkldy > 0 in Equation (3)) .  As a result, the two 
terms in the equations tend to offset one another and little change occurs 
in consumption. Hence, any distortions in the markets for substitutes can 
reasonably be ignored. If distortions in the market for millet exist ( t k t  z 
O ) ,  the shadow price of labor would still not have to be adjusted as long as 
the good's own price elasticity and its income elasticity are both negative 
(dzk l ldpi r  > 0 and dzkrldy > 0), since the two terms in Equation (3 )  
still tend to offset one another.1° Under these conditions, the first and 
second terms in Equation (1) are close to zero and no adjustment to the 
market price of labor (ph) is necessary because ofchanges in the consump- 
tion of millet or its substitutes. 

On the other hand, if labor had been withdrawn primarily from fishing, 
and if fish ( tk ' )  and rice ( x i )  are complements (axil+:, < O ) ,  both terms in 
Equation (2)  would be positive. Therefore, the market wage rate in Equa- 
tion (1 )  should be adjusted upward if rice is taxed and downward if rice is 
subsidized. The same result holds for Equation (3) in the case of non- 
traded complements. 

The third term in Equation (I),  showing the effects of changes in con- 
sumption of intermediate goods, is also influenced by changes in the pro- 
duction of both tradables and nontradables. With fixed input-output coef- 
ficients, the impact on intermediate consumption, xi , ,  is straightforward, 
as shown in Equation (4): 

where i '  represents any of the m tradables being produced including the 
ith,  ai i l  is the physical input-output coefficient for the i t t h  tradable good, 
aik is the physical input-output coefficient for the kth nontradable good, 
and ik is the production of the kth nontradable good. The rest of the nota- 
tion is the same as for Equation (1 ) .  To illustrate, a shift oflabor from mil- 
let to rice production causes rice output to rise and millet output to fall 
(d i i l /d lh  > 0 and dik/dlh < 0 ) .  If rice is fertilized (a i i t  > 0) but millet is 
not (aik= 0 ) ,  consumption of fertilizer will rise. If the market price offer- 
tilizer is subsidized ( t f< 0 ) ,  as it usually is in West Africa, the third term 
in Equation (1 )  would be negative. As a result, other things being equal, 
the shadow price for labor would be less than the market price. 

l0In this case, millet is assumed to be an inferior good. If theopposite were true, the right- 
hand side of Equation (3) would be positive and the market wage rate should be adjusted up- 
ward if millet consumption is taxed and downward if subsidized. 
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Similarly, the change in the quantity produced of each tradable good as 
the result of the reallocation of a scarce resource can be expressed by 

This change thus equals the marginal product of the resource ( lh) in the 
production of the i th tradable good multiplied by the proportion of this 
resource withdrawn from that industry. This proportion may depend on 
the operation of resource markets, on government quantitative controls, 
and on factors specific to the activity toward which the resource is being 
diverted. The introduction of a new cash crop, for example, is likely to 
draw labor from both the local labor market and farmers' other activities. 
If an important proportion of a resource is withdrawn from sectors that are 
heavily taxed or subsidized, an adjustment to the market price of the re- 
source should be made. Thus the value of the marginal product of labor 
withdrawn from the coffee sector in the Ivory Coast is greater than the 
market wage rate because exports of that sector are taxed." In other 
words, the fourth term in Equation (1) is positive. 

Shadow Price Estimates 

In this section, shadow price estimates are presented for rice output, 
intermediate inputs, and primary factors. In addition, the section dis- 
cusses the specific procedures involved in deriving those estimates, 
which involve two phases. The first is an estimation of the market price of 
each resource and an assessment of the extent to which this price is dis- 
torted by imperfections in the markets for primary factors. The second 
phase makes the adjustments, if required, indicated by Equation (1). Fi- 
nally, the relationship between this approach and one requiring estima- 
tion of the shadow price of foreign exchange is examined. 

Rice Output 

The accounting price of rice output is the world price for the relevant 
quality at the assumed point of consumption. This consumption point is 
typically a port or capital city, but in some instances estimates were 
made for delivery to other markets. A basic reference price for Thai 5 
percent brokens, f.0.b. Bangkok, was established at $350 per metric ton 

"This result obtains even if the supply of labor is infinitely elastic, making the market 
wage invariant with respect to taxes or subsidies. The amount of the tax equals the difference 
between the value of the marginal product of labor and the market wage, and it is the value 
of the marginal product that is treated here as labor's shadow price. 



(mt) in 1975 U.S. dollars, which is reasonably consistent with both past 
prices and future projections (12). This price is based on the long-term 
trend, which is more important for this analysis than short-term 
interannual variations. It is also fairly representative of 1975-76, the 
latest agricultural year for which complete data are available. To this 
export price, $50 per mt was added to cover insurance and freight.12 
The resulting c.i.f. reference price was then adjusted to account for 
observed quality differences between the rice actually imported and 
Thai 5 percent brokens. 

The adjustment for quality differences varies by country. The discount 
for 25-35 percent broken rice is based on historical differences between 
its price and the reference price for Thai 5 percent broken rice. This dis- 
count averages about 30 percent.13 The resulting c.i.f. price is reasonably 
consistent with the price of rice imported into the Ivory Coast and can 
also be used for Sierra Leone and Mali.14 Liberia imports rice, mostly 
from the United States, which is of higher quality than Thai 5 percent 
brokens. Hence, a premium rather than a discount was applied to the 
price of Thai 5s. Retail price comparisons, however, indicate that imports 
are of better quality than domestically produced rice, so a $~o/rnt dis- 
count was then subtracted from the price of imported rice to arrive at an 
equivalent c.i.f. price for domestic rice. Senegal, on the other hand, im- 
ports two major qualities of rice-loo percent brokens for the mass mar- 
ket and loo percent whole grains for a small, upper-income market. Since 
the rice produced in Senegal is of a quality intermediate between the two, 
the equivalent c.i.f. price of this local rice was estimated as the weighted 
average of the prices of the two qualities of imported rice, where the 
weights are the proportions of brokens and whole grains found in domes- 
tically produced rice. l5 

12The transport margin is a rough estimate based on shipping conference rates in effect 
between West Africa and various parts of the world in 1974. It does not allow for discounting 
below these negotiated rates. 

13During the period 1955-74, the Thai export price for 25 to 35 percent brokens aver- 
aged 32 percent less than the price for 5 percent brokens. This discount has been somewhat 
smaller since 1974, ranging from 16 to 26 percent (14). 

14Additional adjustments were required for Mali to account for the cost of transport be- 
tween the port and Bamako. These are explained below. 

' T h e  equivalent c.i.f. price of domestically produced rice equals the observed c.i.f. 
price only when the two types of rice are of comparable quality. If domestic rice is of higher 
quality, its equivalent world price will exceed that of imports, and vice versa. This usually 
implies that locally produced rice is a nontradable, i.e. its domestic price lies between the 
f.0.b. and c.i.f. prices of rice of comparable quality traded on the world market. In the ab- 
sence of government restrictions, the failure to import rice of comparable quality implies 
that this rice can be obtained at a lower price locally than on the world market. Therefore. 
the quality-adjusted world market price tends to overestimate the true social value of the 
domestically produced rice. The approach used in Senegal-to break down locally produced 
rice into its two tradable components-is valid only as long as there is an import market for 
each quality. 
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For imported rice that is transported from the coastal ports of Africa to 
the interior countries, the cost of transport and handling has been added 
to the c.i.f. price at the port to obtain a c.i.f. price at the interior border. 
On the other hand, for a country that is a potential exporter within the 
region, the cost of transport and handling between the frontier of the ex- 
porting country and the consumption center of the importing country has 
been subtracted from the price to wholesalers in that consumption center 
to yield a f.0.b. price at the frontier of the exporter. For example, the 
relevant shadow price of rice exported from Mali to Bouake in the center 
of the Ivory Coast was calculated by first adding the cost of transport from 
Abidjan to Bouakk to the c.i.f. price, Abidjan, in order to obtain a price 
for imported rice in Bouake. From this was subtracted the cost of ship- 
ping rice from the Malian frontier to Bouake, which gives an f.0.b. price 
at the frontier. This price is the one that would make Malian rice competi- 
tive with Ivorian imports from other sources. 

Within countries, various consumption points have been used to ana- 
lyze the role played by transportation costs in providing natural protec- 
tion against imports or in depressing the market for locally produced rice. 
The relevant shadow price is estimated by adding to the c.i.f. price the 
tradable component of the cost of transport and handling from the port or 
frontier to the internal consumption point. The value of primary domestic 
factors used in the internal distribution of these imports is, in turn, sub- 
tracted from the cost of distributing the domestic rice that replaces these 
imports, since these factors are saved by import substitution. 

The results of these adjustments are shown in Table B. 1, which gives 
the central values of the shadow price of rice of several different qualities 
in selected West African locations. The individual country studies exa- 
mine the sensitivity of results to changes in these prices arising from var- 
iation in the world reference price. 

Intermediate Inputs 

The social accounting prices of intermediate inputs are equal to their 
border prices adjusted for the cost of internal transport and handling. If 
the input is tradable and likely to be imported, the cost of moving it from 
the frontier to where it is used has been added to its c.i.f. price. If the 
input is an exportable, the saving in transport and handling costs resulting 
from local use of the input has been subtracted from the f.0.b. price. The 
costs of internal transport and handling are treated like any other inter- 
mediate inputs, i.e. they are broken down into their indirect tradable and 
primary factor components, all valued at appropriate shadow prices. Cus- 
toms duties and other indirect taxes and subsidies are excluded from the 
shadow price estimates because they are transfers among economic sec- 
tors. not real resource costs. 



T A B L E  B.1. Shadow Prices of Rice in Selected West African Locations 
(1975 11,s. dnll;irc!mt) 

Quality 

25-35 percent 100 percent 
Location LVhole gralns brokens brokens 

Ivory Coast:" 
Abidjan (c.i.f.) 
Abidjan (wholesale buying) 
Bouake (wholesale buying) 
Forest farmers (consumer cost)* 
Savannah farmers (consumer cost)O 

Liberia: 
Monrovia (c.i.f.) 344 ~, 

Mali:' 
Bamako (wholesale buvins) 
Skgou (wholesale buyikgy'  
Mopti (wholesale buying) 
Mopti (consumer cost)O 
Gao (wholesale buying) 
Sikasso (consumer cost)* 

Senegal:" 
Dakar (c.i.f.) 
Dakar (wholesale buying) 
Saint Louis (wholesale buying) 
Ziguinchor (wholesale buying) 
Nianga (consumer cost)O 
Matam (consumer cost)O 
Lower Casamance (consumer cost)b 

Sierra L e ~ n e : ~  
Freetown (c.i.f.) 
Freetown (wholesale buying) 

"The exchange ratr 1s 1.50 CFA francs per L1.S. dollar. 
'Consumer co*t r r l u ~ l \  the co\t to l amer*  I,! thr  ~mp<,rted rice they must purchase at a market and transport 

to their home.; il'they were to replace rlce that thr) I,roduce a d  hand pound themselves. 
'The exchange rate 1s 500 Mal~an francr per U.S. dollar. 
dThe exchangv ratr I:. 1.0 Leones per L1.S doll.ir 

Some intermediate inputs, such as composite fertilizers, selected 
seeds, and traditional tools, are not tradable but are manufactured locally. 
The social costs of these domestically produced intermediate inputs are 
calculated by disaggregating their production costs into indirect tradable 
and primary factor components, all of which are valued at appropriate 
shadow prices. 

Unskilled Labor 

The first step in estimating the shadow price of unskilled labor is to ob- 
tain data on market wage rates. The information from each of the coun- 
tries included in the study reveals both the high degree of integration of 
the West African labor market and its complexity. Observed and esti- 
mated market wages vary systematically according to region. They are 
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highest along the coast, especially in the Ivory Coast, and lowest in the 
more arid, interior areas. Within regions, the labor costs estimated on a 
per day basis are higher for males than females and higher for adults than 
children. Wage rates also depend on the labor task (for example, land 
preparation and transplanting cost more than other rice tasks), the 
method of payment (for example, piecemeal, per day, per month), and 
the inclusion of in-kind benefits such as meals. Other factors influencing 
wages include the length of the day, the extent of supervision required, 
and the magnitude and incidence of search costs. 

On the other hand, there appears to be little, if any, seasonal variation 
in wage rates. Despite the impossibility of double-cropping in most of the 
region, opportunities for useful employment, as well as nonmarket activi- 
ties and leisure, throughout the year are apparently sufficient to cause 
wages to remain relatively constant. la 

A base wage was established in each region and then adjusted as neces- 
sary to account for some of the complexities involved in the determination 
of market wages. Where possible this estimated market wage was com- 
pared with the per unit labor cost found by dividing commercial contract 
rates by the number of days required to perform the relevant operation or 
with the returns per man-day earned by farmers engaged in subsistence 
food production. For example, the wage paid in irrigated rice in the forest 
zone of the Ivory Coast was estimated by adding to the nominal daily 
wage of 330 CFA francs the following items: 75 CFA francs for a meal pro- 
vided by the employer, 25 CFA francs for travel costs paid by the em- 
ployer, and zo CFA francs for the implicit cost of supervision by the 
farmer. These costs total 450 CFA francs, an amount consistent with rates 
paid for contract labor. In the savannah zone to the north, nominal wages 
average about 275 CFA francs, and the only additional adjustment is for 
meals provided by the employer, yielding a total wage of about 350 CFA 
francs. A wage of this amount is similar to the return per man-day that can 
be earned in subsistence food production in that region. 

The difference in wage rates between the forest and savannah zones of 
the Ivory Coast conforms to the difference in the relative favorability of 
ecological conditions in the two zones and to the pattern of north-to-south 
migration characteristic of this part of West Africa. Similar relationships 
exist, in fact, throughout the West African region, as suggested by Table 
B.2, which gives estimated average daily wage rates for adult males en- 
gaged in rice cultivation in several countries. The highest wages are paid 
in the forest zone of the Ivory Coast, which not only has ecological condi- 

1 6 N u m e r ~ u ~  interviews with farmers confirmed the wide range of ways in which they can 
occupy themselves during the dry season. Some of these include migration to the forest zone 
to harvest coffee and cocoa or to clear land, repairing ofhuts and tools, fishing either at home 
or elsewhere, and participation in social activities reserved for the off-season. 



TABLE B.2. Daily Agricnltnral Wage Ratesfor Adult Males in Selected West 
African Locations, 1975-76 
(L.S. dollarslman-day) 

Location Ddily wage rate Locatron Daily wage rate I 
Ivory Coast: 

Forest 1.80 
Savannah 1.40 

Liberia 1.25 
Mali: 

Segou, Mopti 0.80-1.00 
Office du Niger, 

Sikasso 1.20-1.40 

Senegal: 
Fleuve 1.00 
Casarnance 1.20 

Sierra Leone: 
South 0.70-0.80 
North 0.52-0.80 

- - - 

N O T E :  \\'ages have been converted from local cnrrenc,  at the rates of250 C F A  Iratlc, = 1 C.S. dollar, 500 
Malian franc.; = 1 L1.S. dollar, I Liberian dollar = I L.S. dollar, and I Leone = I U.S. dollar. 

tions favorable for cash crop agriculture but also has considerably ex- 
ploited those conditions in recent years. The agricultural sectors in the 
other countries with coastal forest zones-Liberia and Sierra Leone- 
have grown less rapidly than in the Ivory Coast, which is reflected in their 
lower wages. In addition, there has been net emigration from these coun- 
tries, especially from Sierra Leone. 

The major migration that occurs, however, is from north to south. This 
pattern is indicated by the progressive increase in wage rates from the re- 
gion around Mopti in Mali, one of the least favored ecological areas, 
through Sikasso in southern Mali and the savannah zone ofthe Ivory Coast, 
to the Ivorian forest zone. The only exceptions are Segou, with its more 
favorable climate but higher population density than Mopti, and the Office 
du Niger, which has a large demand for outside labor because it is a large- 
scale irrigation scheme in a region with a low level ofpopulation. Senegal, 
though not closely linked to the other countries by migration flows, none- 
theless also has a structure of wage rates related to ecological conditions 
and to the cost of traveling to Dakar and other labor markets. 

Wage rates paid to men, women, and children often differ." This dis- 
tinction is useful, however, only if agricultural tasks are done specifically 
by one or another of these labor groups. In the Ivory Coast and Sierra 
Leone, women are generally paid about three-quarters of the male wage 
rate, except for tasks such as transplanting. The wage rate for children in 
Sierra Leone is about one-half that of men. 

I7The reason why women and children are paid less than men is presumably because 
they are less efficient, but the difference in efficiency varies enormously among tasks. Men, 
for example, clearly have an advantage in heavy clearing operations, but women are often 
better at weeding and some harvesting tasks. At the margin, however, the market wage is 
probably the best indicator of the value of foregone output resulting from the employment of 
each type of worker. 
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In the empirical calculations of this study, the only instance in which a 
distinction between age and sex categories has consistently been made is 
for bird watching, where the estimated shadow wage equals one-half of 
the male wage rate.lB In addition, most operations--except trans- 
planting-traditionally performed by women in the Ivory Coast have 
been valued at a rate about three-quarters of the value for men. 

The next step is to investigate the extent to which market wage rates 
are distorted by imperfections in the labor market. One distortion is an 
official minimum wage that maintains wage rates above their market 
clearing levels. Official agricultural wages have been decreed in all the 
countries but do not generally appear to inflate wage rates actually paid 
by farmers. In the Ivory Coast, on the contrary, actual wages paid in the 
rural sector are greater than the officially established minimum. In other 
countries the reverse is often true, although the official wage is usually 
paid by public agencies.lB 

The analysis thus far indicates that the market wage rate approximates 
the shadow price of unskilled labor reasonably well if corrected for the 
kinds of product market distortions shown in Equation (1). Most of the 
evidence accumulated throughout the region suggests that both family 
and hired labor used for rice production are withdrawn from the cultiva- 
tion of traditional food crops, such as cassava, yams, millet, and sorghum. 
Even labor initially taken from cash crops such as coffee and cocoa is likely 
to be replaced by workers coming out of the subsistence sector, who often 
travel long distances to find wage employment. Since these nontradable 
foods are neither taxed nor subsidized, no adjustment is necessary for dis- 
tortions in their markets. On the other hand, a decline in their consump- 
tion resulting from labor being withdrawn from their production could 
lead to an increase in the consumption of rice-a food that is taxed in most 
countries. As noted earlier, however, the income and price effects move 
in opposite directions and thus tend to offset one another. Finally, the 
effect on the consumption of other goods and services of a decline in sub- 
sistence food production is not likely to be very important. The farmer 
simply replaces this food with part of the rice he produces in the new ac- 
tivity under consideration. Consequently, little or no adjustment seems 
necessary for distortions in the consumer markets. 

'8Becau~e of the large uncertainty in the number of days required, in the number of hec- 
tares a single person can watch, and in the relative frequency of child and adult participa- 
tion, this adjustment has little significance. 

l B A  second possible imperfection in the labor market exists if wages paid to members of 
one ethnic group are lower than those paid to others equally qualified. This possibility was 
examined by Rader (19) in the Gagnoa region of the Ivory Coast, where different activities 
are pursued by local and immigrant ethnic groups. A series of interviews revealed that 
among workers paid by the day, there was no evidence ofwage discrimination between eth- 
nic groups. 



There are, however, two situations in which the market wage may fail 
to approximate the shadow wage reliably. In both instances, the shadow 
rate may be overvalued. The first situation arises when family instead of 
hired labor is used, and the second occurs when hired labor has immi- 
grated from abroad. 

Since the market wage equals the supply price of the marginal man-day 
withdrawn from other employment, it indicates not only the value to the 
worker of his marginal product in that employment but also the transfer 
price necessary to induce him to move to a new job. When the change in 
output is brought about by shifting labor within the family farm, the cost 
of reallocating labor is less and requires a smaller return than the market 
wage to induce the shift. The problem may not be very great if agriculture 
is highly commercialized and the rural labor market well developed. It is 
more severe in traditional, smallholder agriculture which is incompletely 
linked to the cash economy. This makes comparisons between modern 
and traditional techniques difficult unless the results are relatively insen- 
sitive to changes in wage costs. 

The second cause of possible overvaluation is illustrated by the Ivory 
Coast, where an important part of the labor force comes from other coun- 
tries, particularly those to the north. Most of the wages paid to these 
workers, whether spent on consumption or sent home as remittances, is a 
claim on Ivorian goods and services and thus a real social cost. But part of 
the expenditures of foreign workers and their families are taxes on these 
products, which result in a transfer from the foreign workers to the local 
economy. The shadow wage for these workers is therefore less than the 
market wage. The empirical importance of this discrepancy, however, is 
not great. It is estimated that taxes comprise about l o  percent of the ex- 
penditures offoreign workers. Since these laborers amount to less than 25 
percent of the total rural work force, the adjustment would be no more 
than 2.5 percent-well within the margin of error generally accepted in 
the calculations. 20 

The market wages shown in Table B.2 have thus been used as estimates 
of the shadow price of labor in each of the country studies. Comparative 
advantage in rice production depends, however, not only on current 
shadow prices but also on expectations concerning the future. Cash crop 
agriculture in West Africa has always drawn upon the traditional food crop 
sector for its labor supply. Although population in rural areas is still grow- 
ing, the demand for labor may eventually begin to outstrip its supply and 
put upward pressure on real wage rates. This eventuality is particularly 
acute in the Ivory Coast, where past economic expansion has been based to 

20A note has been prepared that documents these calculations and is available from the 
authors. 
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a considerable extent on immigration of foreign labor. Although there is no 
strong evidence that rural money wages in the Ivory Coast have risen faster 
than the cost of living, working conditions seem to have improved and non- 
pecuniary benefits have been increased. Search and travel costs may also 
have been shifted from workers to employers. Any upward pressure on 
wage rates in the Ivory Coast should have implications for relative wages 
over much of West Africa because of the extent to which labor markets in 
different countries are linked. Hence, it is particularly important to analyze 
the sensitivity of the empirical calculations to future increases in the labor 
costs. 

Skilled Labor 

The cost of skilled labor is more likely to be influenced by government 
policy than that of unskilled labor because direct government intervention 
affects a larger proportion of the skilled labor force. Most West African 
countries have established wage rate schedules according to skill categories 
that set minimum salaries for hiring by both the formal private sector and 
the government. The diversity of skill categories and lack of empirical 
evidence make it virtually impossible, however, to establish a single ratio 
that could take account of distortions induced by the government and 
adjust market wages of skilled labor to shadow price equivalents. If any 
distortion does exist, it seems more likely that the market wage exceeds the 
shadow wage, especially in lower-skill categories, causing an overestima- 
tion of social costs. 

Correction for distortions in product markets is made difficult by not 
knowing from which sectors skilled labor is withdrawn. Some would be 
withdrawn from public service, the output of which is not subject to taxa- 
tion. A large part of the rest would probably come from the tertiary sec- 
tor, including formal and informal commerce, transportation, and con- 
struction. These activities are not tradable, but their imported inputs and 
their outputs are sometimes taxed. Finally, some skilled labor may be 
withdrawn from the import substitution sector for which the border 
prices of output generally are less than corresponding domestic prices. 
On balance, the deviation due to product price distortions of the shadow 
price of skilled labor from the market wage depends on the relative mag- 
nitude of offsetting terms in Equation (1). In any case, the effect on the 
empirical results is minimal because skilled labor is a very minor compo- 
nent of total costs. 

Capital 

Capital inputs consist of investments with economic lives exceeding a 
single accounting period and working capital to finance current opera- 
tions. Determining the social cost of both involves selecting a social rate 
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of discount at which to value the services of capital goods or the opportu- 
nity cost of the working capital. In addition, the market prices of the capi- 
tal goods must be corrected for distortions in product markets. 

In principle, the shadow rate of interest equals the rate of return on 
marginal public sector investments. In a perfectly functioning capital 
market, this marginal rate of transformation ofpresent into future income 
equals the marginal rate of substitution ofpresent for future consumption 
in both the public and private sectors. In such situations, the market rate 
of interest is an adequate guide to the social opportunity cost of capital 
services. 

In contrast to the well-functioning rural labor market, the market for 
capital in agriculture appears to be highly segmented. Such segmenta- 
tion, moreover, represents a fundamental imperfection in the capital mar- 
ket which is likely to persist. It is not sufficient, therefore, to calculate a 
single shadow rate of interest that would be expected to prevail in a per- 
fect and undistorted capital market. A more complex approach is re- 
quired, based on the reasons for this segmentation. 

The market for agricultural credit is segmented for three main reasons. 
First, major agricultural investments are generally undertaken by the 
public sector, usually with a large share of foreign funds obtained on 
concessional terms. These funds are almost always tied to specific projects, 
which, because the aid is concessional, may not be required to have the 
highest marginal rates ofreturn. In addition, it is unlikely that the supply of 
foreign funds, especially concessional aid, is infinitely elastic. Further- 
more, foreign aid is limited by the capacity of these countries to absorb 
public investment projects. Because concessional aid is limited and ra- 
tioned to certain projects, there is a divergence in the cost of capital 
between projects financed with foreign aid and those funded out ofgovern- 
ment revenues or foreign borrowing at commercial rates. Since the sources 
and terms of foreign aid vary greatly, effective rates of interest vary as well. 

Second, there is a divergence in interest rates between formal and in- 
formal sector activities. Interest rates for private borrowers in public de- 
velopment projects, for example, are lower than for those obtaining funds 
from the informal credit market. This divergence results primarily from 
reductions in the transaction costs of the capital market. Such reductions 
occur because the administrative structure of the projects makes it easier 
to monitor loans, to enforce repayment, and otherwise to reduce the risks 
and costs of lending. In addition, project credit is usually restricted to cer- 
tain types of purchases, such as animal traction equipment and modern 
intermediate inputs. There may also be some wealthier farmers who have 
access to commercial credit through the modern banking sector on terms 
that are similar to those offered by the public projects for much the same 
reasons. 
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Finally, there may be adivergence in interest rates in the informal credit 
market because the buying price of capital exceeds its selling price. This 
divergence should be especially marked between implicit interest rates on 
self-financed investments and the higher rates paid on short-term loans 
borrowed from local moneylenders. The divergence probably arises less 
because of monopolistic lending than because of high transactions costs, 
including defaults, in the traditional market where loans are small and nu- 
merous, information is costly, and sanctions are difficult. The situation is 
analogous to the difference in wage rates for family and hired labor.21 

Segmentation of capital markets creates an array of nominal market 
rates of interest shown in Table B.3. At the top end of the scale, credit is 
available to some governments from the Eurodollar market on commer- 
cial terms. Somewhat below this is credit received from the international 
development banks. Most public investment, however, has been fi- 
nanced with concessionary foreign aid. In the Ivory Coast rice sector, the 
average rate of interest paid on past loans has been 3.7 percent, which is 
substantially below the average rate now generally available to that coun- 
try. Senegal, on the other hand, as one of the poor Sahelian countries, has 
paid a relatively low average interest rate of about 3.2 percent and can 
probably expect to continue to do so. The data thus indicate a plausible 
range for nominal interest rates on projects financed from these sources of 
3 to 13 percent. 

The second market rate of interest applies to farmers borrowing from 
the banking system or participating in public development projects and 
equals the rate charged on loans by commercial or public development 
banks. Actual rates paid by farmers may differ from this, however, be- 
cause most public projects have subsidized purchase prices of capital 
goods, low rates of interest, and special repayment periods. 

Other capital costs are for investments made in traditional agriculture 
or for the kinds of inputs not furnished by projects. Even though partici- 
pating fully in a development project, farmers usually must finance all the 
working capital required for family and hired labor. The only sources are 
family savings, borrowings from friends and relatives, and loans from the 
traditional credit market. Interest rates observed in the traditional credit 
market are very high, sometimes in excess of loo percent per a n n ~ m . ~ ~  
Part of this high rate is a premium to compensate for default and delayed 
payment on some of the loans. Part of it may also be due to monopoly 
elements, but the scanty evidence that exists indicates that these are not 

21Among the numerous discussions of this problem for various parts of the world, see 6, 
11. and 1-1. 

22 Borrowing on the traditional money market is expensive but does not carry any implicit 
costs associated with increased social obligations, as  might be the case if money is borrowed 
from friends. 
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T A B L E  B.3. Nominal Rates of lnterest for Public and Priaate Borrowers of 
\7arious Sources of Capital 
(Percent) 

Ivory Coast: 
Development Bank: 

Financing for crop 
purchases 
Other uses 

Commercial banks 
Concessional foreign 

aid 
Private foreignb 
Traditional 

borrowing 
Traditional lending 

Liberia: 
Development bank 
Commercial banks 
Private foreignb 

Mali: 
Development bank 

Interest rate 

Source Public Private 

(Mali:) ' Commercial banks 
Private foreignb 
Traditional 

Senegal: 
Development bank 
Public marketing 

agency 
Commercial banks 
Concessional foreign 

aid 
Private foreignb 
Traditional 

Sierra Leone: 
Trading company 

(medium-term) 
Commercial banks 
Private foreignb 

Interest rate 

Source Public Pr~vate 

" T h ~ s  nte  is based on a weighted average ofconce*sional lending to the Ivory Coast for rice projects during 
1963-76. 

'The interest rate on foreign lending is for funds denominated in U.S. dollars 

very important in West Africa.23 Perhaps the most important element in 
these high interest rates, however, is the high unit costs associated with 
gathering information and transacting loans, each of which is small in 
magnitude. These transaction costs have the effect of raising the real cost 
of capital in the traditional sector well above its cost in formal capital mar- 
kets. The empirical evidence on traditional interest rates in West Africa is 
very slim, but estimates of effective market rates have been made by ad- 
justing observed rates for default and delayed payment.24 

The fundamental nature of this segmentation implies that social dis- 
count rates will also vary among markets. The shadow rates of interest 
used in the empirical calculations are given in Table B . 4  These rates have 
been adjusted for expectations concerning inflation. The adjustment does 
not equal the current rate of inflation, which is quite high, but reflects the 
longer-term historical rate up until 1972 plus an additional adjustment of 
2.5 percentage points to account for the general upward shift in interest 
rates all over the world after that date. 

23For a review of the empirical evidence, see 23. 
241n Sierra Leone, for example, the cost of credit used to finance the purchase of fishing 

equipment has been estimated at 43 percent after some incomplete adjustment for default 
(15). Without any adjustment, nominal interest rates for seasonal credit in the Gagnoa re- 
gion of the Ivory Coast are 60 to 80 percent. 
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T A B L E  B.4. Real Shadow Rates oflnterest for Different Types of Capital 
(Prrcentl 

-- Shadow interest rates 

Country General Publirly financed Tradit~onal Co~nrnew~al 

--- 

Ivory Coast - 5 15-25" 8 
Liberia 15 - - - 
Mali - 2.5  2 0  8 
Senegal - 2.5 2 0  8 
Sierra Leone - 3.5  20-40b 8 

"The first rate is the selling price ofcapital and the second 1s the brly~ng price. 
'The first rate applies to three-to-fi\.e-year ~nvestments in nce mills financed l ~ v  trader in larger towns: the 

second pertains to investrnent In tam tools and working capital. 

In estimating the shadow price of public capital, the relative impor- 
tance of future sources of credit is crucial. For the Ivory Coast it seems 
likely that relatively little foreign aid will be available on terms as conces- 
sionary as in the past. On the other hand, the country will probably not 
have to depend solely on commercial loans for its credit. A moderate dis- 
count on the Eurodollar rate might yield lo percent as a central nominal 
value. This is consistent with the interest rate on credit now available 
from the agricultural development bank. The Sahelian countries, on the 
other hand, can probably anticipate concessional financing for many 
years. As more investment goes into larger infrastructure projects, how- 
ever, terms will probably harden somewhat. A shadow price of public 
capital for Mali and Senegal of 7.5 percent as a central nominal value 
therefore seems r e a s ~ n a b l e . ~ ~  Estimates for the other countries should 
probably fall within the 7.5-10 percent range. 

The shadow rate of interest for formal sector credit to private farmers 
depends on its source. Most farmers who participate in public projects 
buy their inputs on credit, and the government supplies the capital used 
to finance the purchase of these inputs. Since most of these credit pro- 
grams are financed from the same sources as are the public investments 
that accompany them, the shadow price of capital should be the same. If 
loans are obtained from commercial banks, on the other hand, commer- 
cial shadow rates of interest should apply. 

Shadow rates of interest for traditional credit are based on market rates 
adjusted for expectations concerning inflation. In most countries these 
market rates have rather conservatively been estimated at 25 percent, 
with a spread of lo percentage points between implicit borrowing and 
lending rates when this appears to be relevant. In the Ivory Coast, where 
a substantial amount of capital in the traditional sector is invested in cof- 

25The approach taken here is national rather than global in perspective, since the cost of 
capital to the borrower is used rather than the social value to the world of the output or 
consumption forgone from wherever that capital is removed. 
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fee and cocoa production, interest rates could be adjusted upward be- 
cause of the export tax on these crops. Given the great uncertainty of the 
original estimates and the relatively small magnitude of the adjustment 
(2-3 percentage points), however, such fine-tuning appears inappropri- 
ate. Since most marginal additions of capital outside the traditional sector 
come ultimately from foreign sources, no other adjustments have been 
made for distortions in the product markets. 

There is some arbitrariness in these estimates, but they at least approxi- 
mate the reality of a highly segmented capital market. In Liberia, how- 
ever, the capital market is very poorly developed, and in the absence of 
better data, a real rate of interest of 15 percent was chosen as the shadow 
price of capital. Although this is substantially greater than the average 
cost of capital in most of the other countries, it is not inconsistent with 
Liberia's heavy dependence upon the traditional credit market. 

Land 

The shadow price of land used for rice production is defined as its re- 
turn, expressed in equivalent world prices, from its best alternative use 
outside of rice cultivation. This definition allows different techniques of 
producing rice to be compared without the cost of one technique being 
dependent on the cost of others.26 In contrast to the other primary fac- 
tors, the shadow price of land is not estimated using its market price as a 
reference because the market for land is very poorly developed in most 
areas. Instead, the return to land is calculated as a residual rent after de- 
ducting the costs of intermediate inputs and all other primary factors. 

The value of this rent depends on three things. The first is whether land 
of the type required for a given technique of rice cultivation is scarce.27 In 
general, much of West Africa is sparsely populated and land appears to be 
in abundant supply. Of the countries studied, only Sierra Leone has a 
population density above 25 persons per square kilometer. The tradi- 
tional, extensive techniques of crop production employed in the region, 
however, require large areas of fallow to reconstitute soil fertility. Al- 
though the shortage of cultivable land is not yet pressing in most of the 
areas studied, population is growing rapidly in some of the countries such 
as the Ivory Coast. Thus even if a shadow price of land is estimated at zero 
under existing conditions, relative profitability may change in the future 
with increasing land pressure. 

Even if land is not used for crop cultivation, it may still have economic 

26 Such a problem could arise, for example, if there were two techniques and the shadow 
price of land used for one was calculated by estimating its return in the other, and vice versa. 

27Frequently, land suitable for one technique or crop is not desirable for others. Tech- 
niques involving pumping, for example, can usually be undertaken over a wider area than 
those using natural flooding. 
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value. Forests can be cut for timber, and wooded land of any sort may be 
useful for firewood and charcoal. In addition, palms growing in swamp- 
land produce palm wine and building materials, and savannah land pro- 
duces forage for livestock. Calculations for the Ivory Coast, however, in- 
dicate that virtually all the revenue earned by collecting, processing, and 
distributing these commodities, with the exception of commercial fores- 
try, accrues to labor and intermediate inputs, leaving nothing left over for 
land rent .28 

Land scarcity could also arise in the Office du Niger in Mali. There it is 
not the land per se that is scarce but rather the land located near the ma- 
jor irrigation canals built 40 years ago which are treated as sunk invest- 
ments. Much of this land is not currently in use, primarily because the 
additional irrigation infrastructure necessary for its cultivation has not yet 
been constructed. The land that can be irrigated, however, probably does 
have a substantial scarcity value and not necessarily just in rice produc- 
tion. It may well be that the land could be used most profitably for the 
cultivation of long-staple cotton.29 Sugarcane might also be a possibility. 
Unfortunately, data are not available with which to calculate the residual 
return to land in these alternative uses. 

In addition to physical scarcity, land may also acquire an economic rent 
because of site value. Even though land might generally be available 
throughout a region, it may be relatively scarce in the vicinity of large 
towns and major transportation routes. In this study, site value within a 
given producing region is ignored, though the location of each region in 
relation to consumption centers and the major ports is an important deter- 
minant of the cost of transporting rice and the inputs used in its production. 

Finally, the shadow price of land may be affected by the way in which it 
is treated as a natural resource. If it is considered to be a renewable re- 
source, extensive methods of production that lead to permanent degrada- 
tion, acidification, and erosion of the soil have a greater social cost than 
those that do not. The bias that results from not taking these externalities 
into account may not be great, however, if land is currently abunclant, 
since the discounted social cost of this resource depletion depends on the 
social rate of discount and on the length of time before scarcity occurs. 

Water 

Water is clearly an important factor of agricultural production, but its 
shadow price depends on both the ability to allocate or control it and its 

Z8Similar calculations have not been performed for the other countries. Certainly in the 
Sahelian countries the shortage offirewood is becomingaproblem. The available information, 
however, does not permit dealing with this problem except through sensitivity analysis. 

2BThe best indication of this is the importance of cotton cultivation in the Gezira Scheme 
in the Sudan, where ecological conditions are similar to those of the Office du Niger. 
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scarcity. Without some form of control, water has no shadow price regard- 
less of its scarcity because it cannot be varied in response to its marginal 
social value. The land that receives the water may have an accounting 
price, but the water does 

Therefore, most of water's economic value in West African rice produc- 
tion is created through capital investments in control systems for allocat- 
ing available water supplies. Pumping, for example, brings otherwise val- 
ueless river water to the fields, where it has value. If this water is being 
optimally allocated, that value equals the cost of constructing and operat- 
ing the pumps and therefore is a return to these inputs rather than to the 
water itself. Hence, even when water control is provided by new irriga- 
tion investments, water still has no shadow price. Only in the case of ex- 
isting investments, the capital costs of which may be considered sunk, 
might a shadow price be assigned to water alone if the amount that can be 
delivered to the fields is limited in relation to cultivation needs.31 

Water should also be shadow-priced if the growth of irrigation demands 
on a river or other natural water system reaches the point at which water 
taken from that system becomes scarce. At present, this situation does not 
appear to exist, except possibly during the dry season in the Senegal 
River Valley in some years when water being taken from the river up- 
stream causes greater salt incursion downstream. The data are not yet 
available to estimate this cost, but sensitivity analysis can be used to show 
the economic effects of increased water scarcity. 

Foreign Exchange 

The approach used in this study to shadow price commodities and fac- 
tors of production differs in one important respect from that encountered 
in most empirical studies of investments in less developed countries, in- 
cluding those of the Asian Rice P r o j e ~ t . ~ ~  These other studies most often 
begin by classifying goods and services into two categories: those whose 
shadow prices in terms of foreign currency are equal to their domestic 
currency border prices at the official exchange rate and those whose 
shadow prices are appreciably different from this. The former category 
consists of tradable goods and services and is made commensurate with 

30Water everywhere, of course, has a very high value measured in terms of total con- 
sumer surplus. Rainwater used for upland cultivation, for example, may be very scarce in 
the sense that farmers would be willing to pay a good deal for it. But it cannot be allocated, 
except insofar as land is distributed. Its economic value in this case is coincident with that of 
land. 

31This could be thecase in the Office du Niger, where substantial capital investments can 
be considered sunk, but water is not scarce in relation to current levels of cultivation. If 
cultivation were to be substantially expanded, however, water could become scarce and 
should then be priced or rationed accordingly. 

32See, for example, Pearson, Akrasanee, and Nelson (18). 
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the latter group of nontradables, which includes primary factors, by con- 
verting foreign currency prices to domestic currency equivalents using 
the shadow rate of exchange. The shadow exchange rate thus emerges as a 
crucial relative price between tradables and nontradables. 

A shadow exchange rate is not required, however, to calculate social 
profitability with the present methodology. When used to estimate the 
shadow price of an output, intermediate input, or primary factor, Equation 
(1) takes into account the effects of distortions in product prices caused by 
government taxes and subsidies including those on trade. The resulting 
shadow price, expressed in terms of foreign currency, equals the opportu- 
nity cost of the resource on the world market adjusted for changes in con- 
sumption and production of other goods and services whose prices are dis- 
torted by taxes and subsidies. Rather than a single shadow rate ofexchange, 
there is a multiplicity of shadow exchange rates, each defined as the ratio of 
the shadow price of the good or service to its domestic market 

The foreign exchange shadow prices estimated from Equation (1) differ 
from other formulations in several respects.34 First, the effects of con- 
sumption taxes and subsidies, as well as of distortions affecting interna- 
tional trade, are included. Thus there are separate terms for consumption 
and production of tradables, as well as a term that shows the effects of 
distortions in the markets for nontradables. Second, intermediate inputs 
are explicitly introduced into the analysis, thus relating the result to the 
concept of effective rather than nominal rate ofprotection. Third, the for- 
mula is expressed in terms of consumption and production rather than of 
imports and exports. 

Adjust ing  t h e  market  p r i c e s  of r e s o u r c e s  i n  this  w a y  r e q u i r e s  that t h e  

main impact of resource reallocation should be felt primarily in a few 
closely related markets. This is assured by the assumption that the reallo- 
cation is sufficiently small that factor prices remain unchanged. Since 
prices of tradables are also constant, the only prices that change are those 
of nontradables other than primary factors. Nontradable intermediate in- 
puts pose no problem, since they are assumed to be produced at constant 
costs and can be broken down into tradables and primary factors. Prices of 
nontradable consumer goods, on the other hand, can change in response 
to alterations in demand  condition^.^^ It is reasonable to assume, how- 

33The correspondence of this approach to the well-known Little-Mirrlees criterion is ap- 
parent (16). The approach in this study differs, however, in that the shadow exchange rates 
thus derived avoid considerations involving distortions or imperfections in the factor mar- 
kets. On this point see Scott (20). 

34See, for example, Bacha and Taylor (1). 
3Vrice changes can occur here even though technical coefficients and tradables and pri- 

mary factor prices remain constant because of the possibility of shifting techniques for pro- 
ducing the same good. This is most likely to occur under changing demand conditions when 
there are constraints on altering the level of output using the same techniques. 



ever, that under West African conditions, the impact of most of these de- 
mand changes is limited to a few related markets. 

There is one way, however, in which changing demand conditions 
could be transmitted to a broad segment of the economy. This would 
occur if there were changes in foreign exchange holdings induced by 
the resource reallocation that resulted in widespread changes in con- 
sumption. If this were true to an important extent, these changes 
would have to be estimated and incorporated into Equation (I). This 
would require determining how any net foreign exchange earned or 
saved might be allocated and what the response of consumers to this 
allocation would be. 

An alternative approach would be to value primary factors in terms of 
foreign currency at the shadow exchange rate which incorporates these 
changes in consumption, in order to make them commensurable with the 
border prices of traded goods and services. The elasticity approach to esti- 
mating the shadow price of foreign exchange in this way is used fairly ex- 
t e n s i v e ] ~ . ~ ~  It suffers, however, from a number of important defects. 
First, it ignores the effects of consumption taxes on both tradables and 
nontradables. Second, it assumes that there is initial balance-of-trade 
equilibrium (though this assumption is not necessary if the formula is 
complicated somewhat). Third, and more important, the relevant elastici- 
ties should be general, not partial, equilibrium in that they should show 
the impact of changes in income and prices of nontradables in addition to 
that resulting from changes in the availability of foreign exchange. In 
practice, however, only estimates for partial equilibrium are available. 
Fourth, an even more severe problem exists if effects on consumption and 
production of a change in foreign exchange availability occur for reasons 
other than movements in prices. Foreign exchange accruing to the gov- 
ernment, for example, may be allocated independently of market consid- 
erations. The use of price elasticities would not be appropriate in this 
case. 

Empirical estimates of the shadow price of foreign exchange using the 
elasticities approach indicate that oven~aluation of official exchange rates 
in these countries is probably not more than 25 percent. To the extent 
that foreign exchange accrues to the government and is spent on public 
inputs, the degree of overvaluation is even less because of the absence of 
taxes on most of these inputs. Therefore, the method outlined in this 
paper and used in the empirical calculations should yield more reliable 
results than the elasticity approach. 

36The equation for estimating the shadow exchange rate using the elasticity approach is 
derived as a special case of Equation (1) in the Annex to this Appendix. 
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Summary 

The estimation of shadow prices used in this study is based on the con- 
cept of maximizing economic efficiency. Shadow prices oftradable inputs 
and outputs equal their prices on the world market. For domestic factors of 
production, shadow prices are measured as the value in world prices of na- 
tional output forgone by shifting these factors out of their alternative uses. 

Where factor markets function well, the accounting prices for domestic 
resources have been estimated by adjusting market prices for govern- 
ment-induced distortions in related product markets. These distortions 
include those affecting the final consumption of tradables and nontrad- 
ables that are close substitutes for or complements to rice and those af- 
fecting the producer prices for tradable outputs and intermediate inputs 
affected by resource shifts into rice. 

The shadow price of rice output has been estimated at $300-$400 (in 
1975 U.S. dollars) per metric ton depending on quality and point of deliv- 
ery. Although fluctuations in world prices are substantial, this range is 
consistent with long-run projections and should serve as the basis for de- 
cisions regarding rice development efforts. 

The shadow price of labor, in most instances, is well approximated by 
market wage rates varying from U.S. $.60 to U.S. $1.80. There appear to 
be few imperfections in the labor market, and most labor is withdrawn 
from subsistence production that is neither taxed nor subsidized. Second- 
ary consumption influences appear minimal because of offsetting price 
and income effects. In the traditional sector, however, the use of the mar- 
ket wage probably overestimates somewhat the shadow price of labor be- 
cause it includes transfer costs not actually incurred. 

The shadow price of capital varies because of highly segmented capital 
markets caused by foreign concessional aid, the rationing of public and 
modern sector credit, and high transaction costs in the traditional credit 
market. In general, real rates of interest vary from 2.5-5 percent for pub- 
lic funds to 15-40 percent in the traditional sector. No adjustments are 
made for distortions in product markets because marginal additions to 
public capital are obtained primarily from abroad, and the corrections 
that should be made to traditional interest rates are small relative to the 
magnitude of error in these estimates. 

Neither land nor irrigation water is scarce in most circumstances, so 
that shadow prices for these inputs are assumed to equal zero. Sensitivity 
analysis is important here, however, because scarcity will increase in the 
future. 

The methodology employed in this study does not require estimation of 
a separate shadow price of foreign exchange. Such a rate could be esti- 



mated using the methodology, however, but is unlikely in any country to 
be more than 25 percent in excess of the official exchange rate. In most 
instances it would be much less. 

Annex 

The elasticity approach to estimating the shadow price of foreign ex- 
change is outlined below. If, as a special case, t f  = t f  and tk = o, the 
shadow price of a unit increment of foreign exchange can, from Equation 
(I), be expressed as 

where M is imports for intermediate and final use, X is exports, and ti* is 
the tax rate on exports written with a negative sign, since it results in a 
domestic price that is lower than the border price. The shadow price of 
foreign exchange thus equals its market price times a weighted average of 
market distortions, where the weights are the changes in imports and ex- 
ports induced by the changing availability of foreign currency. Multiply- 
ing both numerator and denominator by r l z  p? Midr = r l z  p? Xi dr, 
from the balance-of-payments constraint, Equation (A. 1) can be ex- 
pressed in elasticity form as 
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where ui(vi) is the share of the ith import (export) in total imports (exports) 
and qi(ci) is the elasticity of imports (exports) of good i with respect to the 
exchange rate. 

This is the Harbinger-Schydlowsky-Fontaine (HSF) shadow price dis- 
cussed in Bacha and Taylor (1). It assumes that world prices are fixed so 
that a country cannot use tax policy to alter its terms of trade. To the ex- 
tent that world prices are not fixed, the elasticities ofdemand for imports 
and supply of exports need to be  replaced with the elasticities ofdemand 
for and supply of foreign exchange. If the country is able to influence the 
prices of one of its exports, for example, the elasticity of supply ofexports 
E, would be  replaced with the elasticity of supply of foreign exchange E, 

given by 

where q, is the price elasticity offoreign demand for the country's exports. 
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