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Foreword 

It has long been my contention that all too little Is known 
about families, households and farms throughout the poorest 
parts of Africa. Although much has been written and said 
about their plight, most of it has been superficial and largely 
wrong for reasons of not knowing how very poor African people 
manage to survive despite their adverse circumstances and 
meager options. 

This book offers an important advance in basic knowledge of 
the behavior of these poor people. From it we learn how they 
manage, not by hit and miss, but to a fine degree their meager 
resources in production and in consumption. We also learn how 
families, households and farms are organized to cope with the 
existing bad conditions and the reasons why these people do 
what we observe them to do. This is what Professor Singh's 
research is all about. 

The idea of poverty in high income countries is not at issue 
in this study. The reason for that is clear. The age-old 
concept of being poor is more comprehensive and useful in 
searching for dependable information than the now-politicized 
concept of poverty. Being poor is the lot of most people
throughout the world. Africa has far more than its share of 
them. Among the poorest of the poor are the people in Burkina 
Faso, in western sub-Saharan Africa. At the time Professor 
and Mrs. Singh took up residence there to do this study, it 
was known as Upper Volta. The new name is less harsh; it has 
a fine ring. 

Singh's sharp, inquiring mind is clearly evident. His 
apprenticeship could not have been better when it came to 
doing his pioneering work in Burkina Faso during 1979 through
1981. He benefitted his research on thefrom earlier economic 
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lot cf small farmers in India, which culminated in a decade of 
successful work as a member of the faculty of India's leading
agricu!tural university. He also had a year with the Ford 
Foundation on rural issues in Chile. He has published land
mark research on the lack cf schooling and other forms of 
human capital in low income areas of Brazil. Had he concen
trated all this time on farm families in Iowa, he would have 
been far less able to do what he succeeded in doing in Burkina 
Faso. 

Not least is Professor Singh's knowledge of recent advances 
in the economics of the family, household economics and 
the economics of human capital. Readers of this book about 
Burkina Faso will benefit greatly from Singh's long and relevant 
experience in 
The problems 
people of the 

the field and 
he illuminates 
world; I hope 

from 
are 
this 

his professional competence. 
of utmost importance to the 
research will be widely read 

and understood. 

Theodore W. Schultz 



Preface 

The book presents an integrated analysis of the dynamics of 
the economics of households and farm production In the setting
of a polygynous family structure and traditional agriculture in
sub-Saharan rural Africa. The section on the economics of the
family provides indepth but at the same time simple explanations
of the otherwise intricate decision making process of farm
families, in particular the decisions about polygyny, the number 
of children, the allocation of time in home producticn and farm
work, and the household's labor force participation in the 
external labor market. For the first time, estimates of the
economic contributlons of wives and children through home 
production and the dollar value of work at hone have been 
made for an African LDC, indeed for any LDC. The section on
farming systems presents a critical evaluation of the economics 
of tne farm by providing an insight understanding of the
existing farm production system, the pattern of resource allo
catioo on the farm, yields ur.der the current (traditional) crop
patterns, the yield potential of some of the new production
technologies, the labor productivity differentials and the 
effects of schooling on farm production and incomes. 

Furthermore, this section highlights the constraints facing
the farmers, and it also indicates some mfijor problems con
fronted by the national and international institutions engaged in
research and development in the region. Overall, an attempt
has been made to synthesize the economics of the family and the 
farm, and to focus on some basic facts about poverty among the 
farm people of rural Africa. I hope this book adds some
important dimensions to what Professor T.W. Schultz calls the 
"Economics of Being Poor," and provides a useful perspective 
on development. 

xix 



I have dedicated this work to the farm people of Burkina 
Faso, once called the Upper Volta, in western sub-Saharan 
Africa. The work is an outcome of my association with a 
regional research and development project in Burkina Faso as 
an economist and team leader of the Farming Systems Research 
Project undertaken by Purdue University (1979-81) with the 
financial and logistic support of the U.S. Agency for Interna
tional Development (USAID). I must confess that the more I 
learned about the farm people and the prevailing farming con
ditions, the more inadequate and at the same time curious I felt 
about the complexities and uniqueness of the African socio
economic systems. I always remained conscious of my limita
tions. However, this consciousness prompted me to involve 
myself more and more deeply to study the region's eccnomy. 

The results of findings reported in this volume are based 
upon (a) household survey data gathered from three sample 
regions of Burkina Faso and (b) personal notes and observa
tions compiled during two years of my stay in the country. 
Information gatheing in the study region involved a number of 
channels and processes: for example, interviewing sample 
farmers by trained field investigators conversant in the local 
conditions; field trials and demonstrations in farmers' fields, 
crop and soil surveys, crop cuttings for production estimates, 
labor time use studies; personal group discussions and visits to 
select numbers of farmers in the sample village by the author; 
interviewing school teachers and village chiefs; and data col
lection also from official records. There were approximately 25 
to 30 field investigators whose survey work was supervised. 
The field staff lived in the villages during the entire period of 
investigation that covered one full agricultural year, in addition 
to the three months of reconnaissance survey during which the 
questionnaires were tested and sample selections made by the 
project team. 

A large number of individuals and institutions were associ
ated with the project--the source of data for this book, and I 
must acknowledge with gratitude their contributions. 

The first and the foremost to thank are indeed the farmers 
and their families, but for whose cooperation and help this 
study could not have been undertaken and successfully com
pleted. The sample farmers provided unreserved cooperation in 
allowing us to interview them two-to-three times a week for 
more than a year and in providing the information without any 
reluctance. I am grateful to all of them for their splendid and 
ge, .aus treatment of my entire team. They treated me as 
a member of their own community with a sense of trust and 
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confidence. I salute them for their sincerity and for all the 
love and understanding they showered on us while we were 
engaged in the field work. 

I am grateful to the field investigators who worked diliso 
gently in collecting data despite all kinds of hardships of rural 
life to which they were subjected. In particular I wish to
record with gratitude the services rendered by the following
individual members of the Farming Systems Research Field 
Team involved in data gathering: Charles Savadogo, Oumarou 
Kabore, Dandy Quebila, Aime Zongo, Bakary Keita, Lamourdia 
Kiada, Bara Maro, Larba Bonkoungou, Etienne Dipama, Souley
mane Ouminga, Abdou Rasmane, Salifou Buena, Arsene Kabore,
Seydou Ouedraogo and Kiri Dianou. Savadogo Kimse (who has 
since completed his Ph.D. from Purdue and who is now on the 
faculty of the University of Ouagadougou) did a super job of
work as a supervisor and significantly contributed to the 
success of the project. Thanks are due to Paul Christenson,
the agronomist, and Richard Swanson, the anthropologist, on
Purdue's Farming Systems Research team, who assisted me in a 
variety of ways in planning and conducting the field research 
in Burkina Faso. 

While at Purdue, I had the privilege of working with excel
lent individuals like Kelley White, Woods Thomas, James 
Colloms, Bill Morris and Earl Kehrberg, who provided me all
kinds of support which enabled me to carry out my work as a 
team leader of the project in Burkina Faso and later to conduct
 
the analysis of data at Purdue after my return from field 
work. 
Katy Ibrahim was always to care of thethere take adminis
trative problems associated 
 with the West African "esearch 
project. I am grateful to all of them for their kind support and
 
encouragement.
 

USAID provided the financial and logistic support to the

project, while the Mission 
 Director in Burkina Faso supported
the Purdue team by rendering all kinds of services and assis
tance that made the project a success. I am tharkful to them 
for all their support and help.

Special thanks are due to the government of Burkina Faso
(Ministry of Rural Development in particular) and the Organiza
tion for African Unity (OAU) rep;,esentative Akadiri-Soumalla 
for the guidance, encouragemen and assistance they rendered 
in the conduct of the research project in the region. The 
comments and suggestions provided by the other researchers 
working at the national agricultural research station at
Kamboinse in Burkina Faso, in particular those of Asnani, 
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Pattanayak, Matlon and Diemkoumar were extremely helpful to 
my work In the field and later in the analytical work. 

The work on Farming Systems Research--the source of 
material for this book--was an interdisciplinary work. It 
involved social scientists, as well as crop scientists that 
Included agronomists, plant breeders, plant pathologists and 
soil scientists. I took full advantage of my associations with 
the group of professionals all of whom shared the single goal of 
raising the living standards of the farm people, the vast major
ity of whom are poor and are denied the basic amenities of life. 

The work of data processing and analysis was done partly at 
Purdue University and partly at Illinois State University, and I 
wish to record my sincere thanks to both the institutions for all 
the facilities they provided me. My graduate students at 
Illinois State University, Choong S. Tark and Pyeng Bark, 
were instrumental in doing most of the computer work involving 
processing, cleaning and analysis of the farm and household 
data. Bark's Master's thesis, that used my data on crop pro
duction and the use of animal traction on small farms was of 
particular help to me in my work on small farm production 
systems, and I thank him for all the help and assistance he so 
willingly provided me. The other students who have helped me 
include Julie Sykes, Mee',a Thomas, and Andy K.M. Li, and I 
thank them all for their assistance and for the work they so 
diligently performed and thereby contributed toward the suc
cessful completion of my work in one way or the other. 

I wish to record a deep sense of gratitude to my colleague 
Mathew J. Morey whose unique expertise in econometrics and 
programming helped me in my work. Chapter 3, Time Allo
cation, Home Production and the Economic Contributions of 
Women and Children, heavily draws upon our joint work and the 
jointly authored contribution that has been published In the 
Economic Development and Cultural Change (copyright 1987 by
The University of Chicago, 0013-0079/87/3504-0041 $1.00). I 
have also drawn upon the material reported in a paper jointly
authored by myself and Professor R. Ram, and since published 
in World Development. Aneyti Sowa worked with me on a joint 
working paper on migration using the household data from 
Burkina Faso, and I sincerely acknowledge his contribution and 
his assistance in analyzing the survey data in Chapter 4. 

Despite thiir busy schedules, Professors T.W. Schultz, D. 
Gale Johnson and Gary Becker of the University of Chicago 
were kind to go through the earlier drafts of some of the 
chapters and offered critical but extreme!y valuable comments. 
I owe to them a great deal for their constructive and thought
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provoking evaluation and suggestions. I greatly benefitted 
from the workshop presentations of my work at the University
of Chicago on the economics of farm production and polygyny.
In fact, it was during my work as a post-doctoral fellow at the 
University of Chicago, Department of Economics, that I recog
nized the importance of the new household economics, human 
capital, and farming systems and their relevance in developing 
countries. 

I am grateful to Professor Virginia Owen, Dean, College of 
Arts and Sciences, Illinois State University, for her continuous 
encouragement and support. I have benefitted from her com
ments during my several conversations with her on the role of 
women and children in developing countries. I am grateful to 
Professor Kenton Machina, chairperson of the Department of 
Philosophy, Illinois State University, for his valuable assistance 
in converting the disk-stored manuscript for use on differenta 
word processor. 

Sandra Krumtinger typed the draft version of the manuscript
and I offer my thankful gratitude to her for the high quality
of work she performed and for the tremendous patience she 
demonstrated. 

The final word processing of the manuscript was done by
Steven Barrowes of Electronic Secretary. Steven not only did a 
job of high quality in typing but also helped me in restructur
ing some of the tables and paragraphs. I benefitted from his 
intelligent questions and comments. I offer my appreciation for 
his excellent work. 

Kellie Masterson of the Westview Press critically went 
through the earlier version of the manuscript and offered 
valuable comments and suggestions, which I very much 
appreciated. 

Lastly, though not least, I owe an unmeasurable amount of 
debt to my wife, Pravesh, who has supported and encouraged 
me all along in my efforts to undertake my assignment in West 
Africa and later to initiate and complete my work on the manu
script; and to my children, Renu and Rahul whose love, affec
tion, and understanding provided me and my wife emotional 
support that needed we lived and Inwe while worked Africa,
separated from them most of the time. 

Roa D. Singh 



PART ONE 

Introduction 



1 
Introduction: The Data and 

the Sample Region 

Most of the people in the world are poor, so if we knew 
the economics of being poor, we would know much of the 
economics that really matters. Aost of the world's poor 
people earn their living from agriculture, so if we knew 
the economics of agriculture, we would know much of the 
economics of being poor.... People who are rich find it 
hard to understand the behavior of poor people. Econ
omists are no exception, for they too find it difficult to 
comprehend the preferences and scarcity constraints that 
determine the choices that poor people make. 

T.W. Schultz, Nobel Lecture, 
Nobel Foundation, Stockholm, 
Sweden (December 10, 1979) 

I. INTRODUCTION 

Africa is a continent of enormous size and great diversity.
Although thete are some major differences with regard to agro
climatic conditions, natural and human resources, and the 
geugraphic sizes across the countries inhabiting the continent, 
there is also a considerable homogeneity within the region. For 
example, African economies are for the most part small in 
economic terms, low average incomes and small populations.
The majority of the population in most parts live in the rural 
areas; 80 to 90 percent of the labor force is employed in agri
culture which is predominantly traditional. Most of the African 
nations suffer from a scarcity of skilled and educated man
power, a heavy dependence on two or three primary export
commodities, a low Physical Quality of Life Index (PQLI),
widespread poverty, and rapid population growth. Of the 
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thirty countries classified by the United Nations Conference on 
Trade and Development (UNCTAD) as "the poorest" In the 
world, twenty countries are located In Africa. Of the thirty
six countries listed as "low income" countries (with a per capita 
income of less than $370, 1981), almost two-thirds are in 
Africa. The majority of the poor live in the rural areas and 
operate small subsistence farms with miserably low levels of 
crop yields per unit of land. Not only that the agricultural
productivity is extremely low but also many of the sub-Saharan 
regions have frequently faced drought and, consequently, 
famine conditions. Nine of the twenty-nine sub-Saharan coun
tries (notably, Burkira Faso, Niger, Mauritania, Mozambique, 
Ghana, Zimbabwe, Mauritius, Angola and Nigeria) experienced 
negative growth rates in their agriculture, ranging from -0.3 
percent to -4.1 percent per annum, during 1970-79 period (The 
World Bank, 1981). In the 1970s, population growth (of 2.7%) 
outstripped agricultural production growth (of 1.3%); and 
twenty-one out of the thirty-nine countries in the region have 
experienced declining per capita agricultural production (The 
World Bank, 1981). 

However, despite the enormous size of the continent and its 
obvious importance, economic research for most of its many 
countries is meager, and often nonexistent in several Important 
areas. The main reasons for this seem to be that most African 
nations are late comers into the community of independent 
sovereign states, and partly in the scarcity of satisfactory data 
even with respect to some of the most basic economic dimen
sions. The (U.S.) National Academy of Sciences, in Its delib
erations on African Research Capabilities (1974), rightly com
ments: "A thorough knowledge of the existing farming systems 
of Africa is a prerequisite for any kind of research activity in 
agriculture in Africa that is expected to be put to use ....At 
present no such thorough knowledge exists.. .and primary data 
is lacking on farming systems; it must be collected from work
ing farms." Our understanding of the economic conditions of 
the poor people is indeed very poor. Among other things, the 
lack of data has prevented: (a) in-depth analyses of the 
household behavior with respect to major economic decisions that 
Influence family income and welfare, and (b) identification of 
the constraints that limit household's ability to participate in, 
and benefit from, economic development. Often, development is 
said to have bypassed low Income households in the low income 
countries (Lele, 1981). In Africa it has bypassed the subsis
tence farmers, and in particular the rural women, although the 
women's role in the African farming system is, unlike that of 
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their counterparts in other developing countries, unique,
indeed, "par excellence" for African agriculture (Boserup, 
1974). 

It is, therefore, of great interest collect empiricalto evi
dence and to critically analyze and interpret the evidence from 
different settings of the so-called developing nations, especially
from those of the sub-Saharan African nations for which pri
mary (household) data is lacking. Such evidence will enable us 
to comprehend, in the setting of traditional farming systems,
the economics of the low income households, the major economic 
decisions these households make, the basis and the conse
quences of such decisions, and the conditions and constraints 
that surround the household's decision making process involving
the household aid the fa ,m. Equally important, it will help in 
drawing inferences that may be relevant to research and devel
opment, and the role of public policy.

The present effort is an attempt in that direction. The 
studies reported in this volume provide, with the help of a
unique set of data gathered from Burkina Faso (formerly called 
the Upper Volta), insights into some of the major aspects of the 
household's econorrac behavior. This encompasses inquiries
into: (a) the household economic decisions--the decisions about 
marriages, about the number of wives, and about the number of
 
children demanded by households; (b) the time allocation deci
sions across 
 home production services and farming activities,

and the economic value of home production; (c) the household
 
migration decisions, and (d) the farming system of small 
 farms-
their production pattern, the estimates of crop production
functions, the economic evaluation of the use of modern inputs

and animal traction in a predonsinantly traditional farming sys
tem, and the constraints faced by the subsistence farmers.
 

The study region of Burkina Faso is noteworthy in West
Africa not because of any noticeable or remarkable develop
mental achievement made currently or in the past, but because 
of a comparatively large international investment in agricultural
research financed by various foreign agencies through 8 to 10
research groups located in this region. The major share of 
such financial comes the United Statesaid from Agency for
International Development (USAID), the United Nations Develop
ment Program (UNDP), and the French Development Fund
(FAC). Some of the research centers have been working in the 
region for only a few years, whereas institutes like the Tropical
Agricultural Research Institute (IRAT), a French institute, has 
been in this region for several decades. A considerable amount 
of foreign assistance has poured into this small landlocked 
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country without any significant impact on agriculture with the 
exception of cotton production and irrigated rice. A better 
understanding of the existing production methods practiced by 
the Voltaic farmers and the economic constraints confronting 
them may help us appreciate the problems of low productivity 
and of low farm incomes, indeed, of rural poverty, and aid 
research that may offer solutions to some of the several complex 
problems. Furthermore, and importantly, the study will fill an 
empirical gap in the existing literature on African LDCs. The 
availability of a well supervised and intensive household survey 
data set for testing the several hypotheses makes this study 
unique; perhaps, this is the first one that undertakes indepth 
and integrated analyses of household economics and the farming 
system for an African LDC's setting using such a rich (house
hold) data set. Although the data are drawn from Burkina 
Faso, in view of 'he historical and structural similarities across 
countries in much of the erstwhile French West Africa, the 
study will throw light on several important economic questions 
for the entire West African region. 

However, it also needs to be pointed out that the findings 
reported in this volume will be subject to the usual limitations 
associated with cross-sectional analyses; and hence, the need 
for caution while drawing any strong conclusions and/or making 
any generalizations based upon the results of the present 
study. 

II. THE DATA AND THE SAMPLE REGIONS 

The Data Set 

The studies reported in this volume draw upon the data 
gathered from three sample regions of the central "Mossi" 
plateau located In the Burkina Faso region of western sub
saharan Africa. Data collection was part of a farming systems 
research project conducted by Purdue University with financial 
and logistic support from the United States Agency for Interna
tional Development (USAID) as a part of a broader regional 
project on Semi Arid Food-Grain Research and Development 
(SAFGRAD). 1 Within the Mossi region, a three-part stratifica
tion of the central plateau was implemented in order to select: 
(i) the regions within the country's rural development organiza
tIonF cIlled the ORDs, (ii) the villages within the ORD region, 
and (iii) the households within a village. From the three ORD 
retions, seven villages and 105 households were selected In the 
Initial stratified random sample. However, selection was also 
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based on a desire to ensure representation of important char
acteristics such as rainfall, soil type, crop patterns, and the 
relative potential for yield-increasing technology, (Singh 1981, 
84). Once the region and village selections were completed, the 
households were selected randomly from the villages. Only
sixty households in five of the seven villages were retained for 
intensive day-to-day socio-economic observations and agronomic 
field research. 

Prior to the start of the actual field surveys the investiga
tors and supervisors spent a considerable amount of time famil
iarizing themselves with the people of the sample villages
through community meetings and person-to-person contacts. 
During this period (which lasted for about two months), com
plete lists of households in each of the sample villages were 
prepared covering the households' demographic and crop infor
mation. This helped in drawing the sample of households. The 
samples were drawn in the presence of the entire village com
munity. The household data werc, gathered with the help of 
pre-tested and structured questionnaires through personal
interviews conducted by trained local field investigators and 
graduate supervisors. The Investigating personnel stayed in 
the villages for the entire survey period (the survey period
covered the agricultural year 1980). Each sample household 
was visited one to two times a week and intensively interviewed 
during the entire agricultural production year of 1980. This 
helped in capturing the important seasonal characteristics of 
home production and farm related activities; carrying the socio
economic surveys across the slack season wellas as the peak
and semi-peak seasons was considered particularly useful for 
the study of labor time usage of family members. 

The questionnaire was constructed to obtain information on 
crop production, ranging from soil type, crop rotation and 
rainfall patterns to the timing of specific operations and input 
use by crops and by individual fields; on time allocation of 
family members across approximately one hundred distinct 
household and farm activities; on the demographic and socio
economic characteristics of the family, such as number of wives,
literacy, mortality and fertility; on the family's economic trans
actions such as buying and selling; and on the value of live
stock, capital assets, and the availability of financial credit. 
The socio-economic surveys were allied closely with the agro
nomic research that was being conducted concurrently in the 
sample villages. rhe farmers in the sample lent unreserved 
cooperation and support in giving information throughout the 
entire survey period. In view of the complexity of the surveys 
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and the farmers' farming activities and the time constraints 
facing them during certain periods, interviews were conducted 
in household compounds and in the family fields. Furthermore, 
the investigators were able to gain a first-hand understanding 
of farm production systems and labor use patterns, as well as 
the pattern of the household time allocation. Data on yield 
estimates, demographic characteristics and labor time allocation 
were particularly checked and verified through on-the-spot 
observations. The crop yields, for example, were observed In 
farmer's fields and estimated by actually weighing the crops 
from groups of lots randomly selected from the fields. 

The data base of the project is considered unusually good 
because of (a) the quality of supervision by highly qualified 
and experienced supervisors, (b) the intensity with which field 
surveys were conducted by trained investigators, and (c) the 
cooperation of farmers in providing the information. The 
uniqueness of the data set gathered in Burkina Faso arises from 
its richness in depth and quality. Additionally, household data 
of this caliber are hard to come by, especially for most of the 
sub-Saharan (west) African countries. Although the data are 
from Burkina Faso, because of the historical and structural 
similarities across the sub-Saharan countries (particularly the 
erstwhile French-Africa), the characteristics and findings based 
on these data should be applicable to several countries in the 
region. 

The Sample Regions
 

The three ORD areas, Ouagadougou, Ouahigouya and Zorgho 
selected for study in the first phase of the Farming Systems 
Research during 1979 and 1980, are in the central region of the 
country. In terms of agricultural potential, the Ouagadougou
and Zorgho regions have been categorized as "poor" and the 
Ouahigouya as "very poor." '2 The three study areas have much 
higher population density (35 to 43 persons/square km) than 
the rest of the country (18 persons/square km). 3 The popu
lation pressure on cultivable land is, as shown in Table 1.1, 
the highest in three regions under study. 

The Sample Villages 

In all, seven villages were selected from the three ORD 
regions, and their location and population size are presented in 
Table 1.2. Extremely large or extremely small villages were 
deliberately excluded from the sample for the purpose of the 
Intensive socio-economic and/or agronomic studies. 
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TABLE 1.1
 
Areas and Populations of Three Sample Regions, Burkina Faso
 

Total Total Popula
km2Study Region/ORD Area tion (1000) Density km2 

Ouagadougou 24,179 847.6 35.1
 
Zorgho/Koupela 9,039 272.6 30.2
 
Ouahigouya/Yatenga 12,239 531.5 43.2
 

National Average .... 17.9 

Source: Ministry of Planning and Rural Development, 1970
1975.
 

TABLE 1.2
 
Households and Population In Sample Villages
 

No. of Present Persons Total 
Households Popula- Living Popula-

ORD Region Villages (Menages) tiona Outside tion 

Ouagadougou Nedogo 208 1,855 263 2,118 
Ouahigouya Sodin 137 983 351 1,334 

Aorema 89 1,020 208 1,228 
Tougou 141 913 284 1,197 

Zorgho Digre and 
Bisslga 151 1,014 351 1,365 

Tanghin 214 1,809 413 2,222 
Gandaogo 200 1,184 454 1,638 

aAs of the date of Enumeration (1979). 

Source: Farming Systems Research, Sample Survey, 1979-80. 

The term village4 is used as per the administrative defini
tion, and hence it generally includes several hamlets (or 
quartiers) scattered around the main or central village
where the village chief resides. The hamlets have their own 
individual names and sub-chiefs. How closely or loosely the 
hamlets are related to, and integrated with, the main village 
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depends, in most cases, upon the socio-political status and the 
economic power of the chief. The chief (locally called Nabha) 
is the administrative head of the village who has traditionally 
provided a vital link between the local administration and the 
people in his village. 

The Sample Households 

The households selected in the sample for intensive soclo.
economic and agronomic surveys provide the data base for most 
of the studies repcrted in this volume. It is, therefore, useful 
to provide a brief descriptive view of these households before 
presenting the results of the individual studies. 

A household in most "Mossi" villages generally consists of 
the chief or head of the household, his wife, or wives, and 
their young children. Sometimes married sons and other rela
tives also stay in the household compound (called concession). 
Similarly, every household in the village farms some land area 
and thus there is no class of the so-called landless agricultural 
workers in rural areas of this West African region as is the 
case in most other developing countries (of Asia and Latin 
America). 

The data presented in Table 1.3 shows the size distribution 
of the sample households by age and sex in the 5 sample 
villages. 

On the average, there were slightly over 10 persons present 
in the household. If, however, one were to include also the 
absent (migrant) members of the household the average size of 
the household would he 13 persons. The sample villages in the 
Ouahigouya region have relatively larger household sizes than 
the other two regions. The average size of sample households 
in the sample regions ranges from 8 persons to 12.7 persons 
(Table 1.4). 

The data on migration indicates that 81 percent of all sample 
households had family members living outside of the region. 
About 33 percent of the total population lives outside of the 
villages as out migrants. It is important to note that the 
migrant members constitute an important part of a household's 
socio-economic structure in Mossi villages wrere the percentage 
of population migrating out side of the region is probably the 
highest in the country. Such a high rate of migration has been 
caused by acute pressure of population on land, and lack of 
alternative economic opportunities in the region. It is useful 
to provide at this stage an overview of some of the major 
characteristics of the sample households through the summary 
data presented in Table 1.5. 
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TABLE 1.3
 
Mean Number of Persons Per Sample Household by Age

and Sex iii the Three Regions, Burkina Faso, 1980a
 

Oauga Region Zorgho R(,cion Ouahigou9y Reg9ion 
Nedogo Digre Tanghin Aore=ra Sodin 

(Years) Mb F M F M F M F M F 

0-6 1.5 1.4 1.1 1.6 1.0 1.4 1.8 1.6 1.2 1.8 
7-9 1.3 0.4 0.4 0.7 1.0 0.7 0.4 0.6 0.8 0.7 

10-14 0.9 1.0 0.4 0.5 0.8 0.6 0.3 0.9
0.3 1.0
 
15-18 0.5 0.8 0.1 0.4 0.6 0.4 0.7 0.8 0.5 
 0.7
 
19-21 0.6 0.6 0.2 0.2 0.3 0.2 0.1 
 1.0 0.5 0.5
 
22-55 2.4 2.5 2.1 2.4 1.9 
2.0 1.7 2.2 2.5 2.7
 
56-59 0.2 0.1 -- -- 0.1 -- -- 0.1 -- 0.4 
60-64 0.1 0.2 0.2 .
 -- 0.1 0.2 0.3 0.1 0.1
 
65-69 0.1 0.1 0.1 -- 0.1 -- 0.3 0.2 -
70+ 0.2 0.3 -- 0.1 0.2 -- 0.4 0.3 0.6 


aincludes all members present and absent.
 
bM = Male and F = Female.
 

Source: Farming Systems Research, Sample Survey, 1979-80. 

TABLE 1.4 
Number of Present Members Per Sample Household, 
1980 

Village (Region) Number of Persons per Household 

Nedogo (Ouagadougou) 11.3 
Sodin (Ouahigouya) 12.7 
Aorema (Ouahlgouya) 11.2 
Digre (Zorgho) 8.6 
Tanghin (Zorgho) 8.0 

Source: Farming Systems Research, Sample Survey, 1979-80. 
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TABLE 1.5 
Some Major Characteristics of Sample Households, 
Burkina Faso, 1980 

Standard
 
Mean Deviation 

Number of wives per household head 2.37 1.30 
Number of others' wives living in household 1.27 1.96 
Number of other members in the household 1.29 2.15 
Average age of the household head's wives 40.30 14.70 
Average age of the household head 56.20 15.00 
Number of children born per head of household 11.60 6.60 
%of children who died in the age of 0-4 years 32.03 16.04 
Average school year of the household head 0.62 2.58 
Land area farmed per household (hectares)a 4.90 3.25 
Total farm revenue in CFA francsb 167,233 126,670 
Total value uf farm capital (in CFA francs)b 22,113 27,620 
Total value of livestock (in CFA francs)b 204,691 544,693 

aOne hectare = 2.47 acres. 
bone US$ = CFA francs 225-250. 

Source: Farming Systems Research, Sample Survey, 1979-80. 

A number of interesting phenomena pertaining to rural 
families In Burkina Faso are Indicated. These relate to the 
polygynous nature of marriages, the high rates of fertility 
among poor households, the high mortality rates among the 
small children, the small farm size, tne low productivity and low 
incomes, and the low level of human capital with the average 
0.6 years of schooling for the household head (all wives were 
reported illiterate). However, it needs to be pointed out that 
the data presented in this section are intended to provide some 
basic background information to serve as an aid in understand
ing the discussions of the material contained in the chapters 
that follow. Hence, any detailed discussion on the individual 
aspects or characteristics of the data is not warranted at this 
stage. 

The remainder of the book is organized as follows. Chapter 
2 Is devoted to a discussion of the economics of polygyny and 
the household demand for children with focus on the major 
economic factors that seem to influence (a) the marriage 
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decisions--the number of wives the household head acquires 
over his life cycle and (b) the household's fertility
behavior--the number of children the household head plans or 
desires to produce. Chapter 3 analyzes the household's time 
allocation decisions and evaluates the economic contributions of 
farm wives and children to home production, while Chapter 4 
discusses the migratory behavior of household members and 
focuses on 'e extent to which farm households participate in 
the external labor market. Chapter 5 presents a discussion on 
the economics of small farms and traditional farming systems
using both descriptive and production function analyses.
Chapter 6 is devoted to an economic anL.Iysis of the animal 
traction technology in the setting of an otherwise highly human 
labor-intensive production system that is still dominant in the 
agriculture of the region. Chapter 7, the last chapter, 
highlights the role of agricultural research in the region, the 
new farm technology and some of the major adoption problems 
and prospects. 

NOTES 

1. The other participating institutions were the International 
Crop Research Institute for Semi-Arid Tropics (ICRISAT, an 
UNDP project) and the International Institute for Tropical
Agriculture (IITA based in Nigeria). The Farming Systems 
Research was under the Purdue's Farming Systems Unit (FSU).

2. There were in all 11 ORDs (Regional Development Organ
izations) which are geo-political regions covering the entire 
country. These are supposedly autonomous organizations
responsible for agricultural extension services, credit, mar
keting, and rural infra-structure. The ORDs in the Western 
Region (Bobo, Banfora, Diebougou and Dedougou) are charac
terized as "good" (except Dedougo as "fair"), while in the 
Eastern region, Fada N'Gourma is characterized as "mediocre" 
by the Ministry of Planning and Rural Development. 

3. The population density for some other regions is as 
follows: Koudougou, 27.9; Kaya, 27.8; Diebougou, 20.6; 
Dedougou 16.2; Bobo, 11.5; Banfora, 9.8; and Fada 6. 

4. Of the seven villages, only two villages (Nedogo and 
Digre) were enumerated completely covering the hamlets (quar
tiers) belonging to the village for administrative purposes,
while in the other five villages, some of the hamlets were left 
out for the sake of convenience. 
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PART TWO 

The Economics of the Family 
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The Economics of Polygyny
 

and the Household Demand for Children
 

I. INTRODUCTION 

Recent evidence indicates that polygyny continues to be 
practiced in most parts of Africa without any significantly
noticeable change in its incidence over time; in fact, ;n some 
cases, the incidence cf polygyny appears to have increased. 
However, except for the study of Grossbard (1976) and a 
rather descriptive but interesting survey by Boserup (1974) of 
some earlier work, the explanations offered for the practice of 
polygyny in the African setting are mostly in terms of cultural 
and traditional factors including men's attitudes toward women 
and the father's desire to perpetuate, through children, his 
and the family name and prestige (Fuller 1959; Messenger
1959; Schneider 1959; Ohenburg 1959; Wolfe 1959; Lystad
1959; and Dorjahn 1959). Such explanations, although
valuable, fail to recognize that social and marital institutions 
reflect rational decisions about economic welfare, and that there 
are important economic factors that determine family decisions. 
Scarcity of cross-sectional household data, among other things,
has prevented any detailed economic analysis of household 
decisions with respect to polygynous marriages and, hence, 
our understanding of the economic determinants of family
marriage decisions in the polygynous societies of Africa remains 
limited. 

The study reported in this section attempts to provide, on 
the basis of a recent household Survey data set from Burkina 
Faso, an economic explanation of polygyny and household's 
fertility behavior in the setting of a highly traditional and 
predominantly female farming system, and a socio-economic 
environment that allows farm wives to play a significantly
valuable role. 2 The explanation lies in the value of the wife's 



18 

labor serv'ces in farming and non-farming activities, and In the 
value of children the wife bears and rears. In a setting where 
an external labor market does not exist, where off-farm (wage 
paid) employment opportunities within the region are conspic
uous by their absence, and where the woman's mobility outside 
of the village is absolutely restricted, the amount of land 
farmed by household (male) heads becomes the key determinant 
of the economic value of the wife's labor services. The demand 
for the number of wives is essentially a derived demand from 
(a) the household's demand for wife's own labor services as 
farm worker, and (b) the household's demand for child quantity 
which eventually provides another valuable source of idbo,. 

The major objective of the study presented in this chapter is 
to evaluate the effects of some important farm and family 
variables on household's marriage and fertility decisions, such 
as the effects of the size of farms operated and income earned 
by households, the value of livestick and capital assets, the 
schooling and age of the husband, and the presence of the 
other members' wives in the household 3 who may be substituting 
for the labor services of the household head's wife. The inter
relationship between polygyny and the household's demand for 
children has been particularly focused. 

The importance of the study can be seen in several ways. 
First, it fills an empirical gap in the existing literature by 
providing evidence on the economic aspect of polygyny espe
cially for a sub-Saharan African LDC's setting in which 
polygyny continues to be popular and relatively widespread. 
Second, the labor-value explanation of polygyny attempted In 
the study fits very well with the socio-economic setting studied 
because of the widespread participation of rural wives In 
farming and non-farming activities. Finally, the availability of 
a well-supervised and intensive household survey data set for 
testing the economic model of polygyny makes this study unique. 

II. THE MODEL AND THE HYPOTHESES ON 
DETERMINANTS 

Fol'owing the basic premises of the theory of marriage 
developed by Gary Becker (1973, 1974, 1974, 1981) as applic
able to polygyny,4 and making the necessary assumptions (such 
as an uniform production technology, homogeneous productivity 
of women, and given prices for factors other than own time) a 
demand function for the number of wives is specified in a 
semi-reduced form as follows: 
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NCW = a0 + aLND + a2 TRD + a3 TTB + a4TEV + 

a5 TLV + a6 AAH + a7 YEH + a8NWO, (1) 

where NCW = the total number of wives per household head;
LND = farm size measured by the amount of land area farmed 
by the head (i.e., the cropped area in hectares); TRD = farm 
annual income generated through crop production on the farm 
(in CFA francs); TTB = total number of children born per head 
of the household; TEV = value of farm capital assets (in CFA 
francs); TLV = total value of livestock (in CFA francs); AAH = 
age of the head of household; YEH = number of years of 
schooling of the head of household (all the wives in the sample 
were illiterate); and, NWO = the number of wives of other 
household members. 

In the above formulation of the polygyny model, the follow
ing points need to be stressed. First, this model is used to 
explain men's optimizing behavior in respect of marital output
by deciding on the number of wives (i.e., expanding output at 
the extensive margin) in a socio-economic setting as in Africa 
that permits polygyny. Second, since the cost of acquiring an 
additional wife is, by and large, constant across the rural 
households studied, cost as a specific variable is not included 
in the model. Third, the wives in this setting contribute 
significantly to the farm labor supply by their own participation
in farming and by producing children who provide the husbands 
valuable labor services. In this setting all or most labor needs 
on the farm are generally met by the household; there is hardly 
any hiring-in of labor from outside of the family, since there is 
no organized labor market where labor services for farm work 
can be bought (or sold). 

The first major hypothesis that is being examined here is 
with respect to the land, or the farm size variable. The 
amount of land operated by the household is considered a most 
significant variable that determines the productivity of the 
household head. Differences in farm size are, therefore,
assumed to explain the differences in the productivity of 
husbands across households and thereby the differences in the 
number of wives that men tend to acquire. In a dominantly
agrarian socio-economic setting characterized by traditional,
labor-intensive farming system as in Burkina Faso inand other 
parts of Africa, the amount of land farmed can be a major 
source of inequality in the productivity of men; and, as Becker 
points out, "inequality in the various traits among wouldmen 
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be needed to explain polygyny." In rural Africa, additional 
wife or wives will be more productive even under the condition 
of diminishing marginal products of men and women within each
household. The demand for an additional reflects,wife in a 
setting such as this, the demand for an additional value of 
labor. However, this is not to suggest, that women in such 
societies are treated as mere economic goods to be used (by
husbands as a source of economic gain through their labor 
services. 

The second hypothesis is with respect to the number of 
children demanded in the household. Since the wife produces
children, and the children provide the household head both 
consumption services and a valuable source of labor, it can 
reasonably be expected that the demand for the number of
wives is positively associated with the number of children,
other things constant. Like the farm--size, the underlying point
with regard to this hypothesis is that aside from other con
siderations and variables, polygyny is a function of the demand 
for the wife's services--in this case for the wife's role as 
producer of children and, hence, of (children's) labor services. 

However, there is an important difference between land, the 
farm size variable, and the number of children variable. The 
farm size, i.e., the amount of land farmed can be treated, in 
the setting studied, as an exogenous variable. The reason for 
treating land as an exogenous variable is as follows. Good
quality land is scarce, and there is no land market where land
 
can be bought and sold. fact, same holds for
In the most
other rural regions of West Africa. In rural Burkina Faso land
is traditionally owned by the village community as a andwhole 

is administered by 
 the tribal chief. Individual families
 
technically do not own the land in 
 the sense that they can not 
sell (and/or buy) it, or even transfer it to others in the village
without the approval of the chief of the village. In some cases,
the chief has a council of members chosen by him, or by the 
villagers, as the case may be, advise him onto administrative 
and community matters including the distribution of land. In 
such a communal or tribal land tenure system, the question of 
the individual titles to land, or of the legal recognition of such 
a title, or ownership, as we understand it in the western 
countries, does not exist, Therefore, individuals cannot
expand land area by resorting to the market as such a market 
does not exist. If and when fallow land is available, the village
chief allots it to individuals. Such land is generally very poor
in quality, located (in the bush) away from thefar village.
However, the heads of individual household, generally the 
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husbands, cannot be dislodged from their farms under normal 
circumstances; and after the head's death, his eldest son (or
the eldest brother) becomes the head of the household and 
assumes responsibility for running the household and the farm. 

On the other hand, the number of children in the household 
is truly an endogenous variable. There is a two-way, simul
taneous relationship between the number of wives, and the 
number of children in the household. To resolve this simul
taneity problem, another equation for the number of children of 
the following form has been formulated. This allows for the 
estimation of the parameters of the model using the two-stage 
least squares. Equation 2 for the number of children (TTB) 
can be assumed to represent the household demand for child 
quantity. 

TTB = b0 + b1 LND + b2TRD + b3TEV + b4 TLV + 

b5 AAW + b6YEH + b7NOM + b8 NCW + b9 RCM, (2) 

where all the variables have already been defined except AAW, 
the average age of the head's wives; RCM, the rate of mortality 
among children (i.e., %of 0-4 years olds who died); and NOM, 
the number of other members (relatives) living in the 
household. 

Using Equations 1 and 2, the study tests the hypothesis that 
the demand for multiple wives, polygyny, is essentially a 
derived demand from the household demand for: (a) the wives' 
labor services, and (b) the number of children. It needs to be 
stressed that the size of the farm (LND) operated by the 
household heads is assumed to represent, in the framework of 
this study, the household demand for labor services. Given 
the two endogenous variables (NCW and TTB), and the number 
of the predetermined variables that appear in the model, the 
two equations are identified. 

III. THE EMPIRICAL RESULTS 

This section has two parts: part one provides a descriptive 
account of some of the characteristics of polygyny as practiced
in the region; while part two, which is the major part of this 
chapter, presents the results of statistical analysis of the 
household (polygynous) marriage and fertility decisions. 
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Polygyny in the Region: A Descriptive View 

A summary of the household data on the distribution of 

by age and the number of wives is presented In
married men 
Table 2.1. 

that the practice of polygyny is
It is evident from this data 


farmers located 
 in the
quite widespread among the "Mossi" 

the rural sampleFaso. 6 Of allcentral plateau of Burkina 
74o6 percent of the household heads were

households, 
onover 18 percent of them having 4 to 6 wives

polygynous with 
For all the households in the sample, the average

average. 
head was 2.35 (Edna Loosewives per householdnumber of 

in one of her sample
[19791 reports an average of 2.8 wives 

this does not imply that all the
villages in Senegal). However, 

were or are polygynous. On the contrary, only
married men 

the married men including the heads of
39.3 percent of all 

in the as well as the other married men livinghousehold 
household were polygynous. Note that Dorjahn (1959) had 

TABLE 2.1 
Heads and Other Married MenDistribution of Household 


in the Household by Age and Number of Wives
 

Total Percentage of Married Men with: 

Age Group Number of One Two Three Four Five Six 
Wives Wives

(Years) Married Men Wife Wives Wives Wives 

...4 50.0 25.0 25.0 --.
18-35 
35-45 9 33.3 44.5 11.1 11.1 .. .. 

6.6 .

15 26.7 46.7 20.0


45-55 

-- 9.111 18.2 45.4 9.1 18.2
55-65 


5.0
65 and above 20 20.0 20.0 30.0 25.0 --

All Ages,
 
Heads of
 

-- 3.459 25.4 35.6 20.3 15.3Households 

All Ages, Other 
88.2 11.8
Married Men 76 


All Ages,
 
All Married Men 135 60.7 22.2 8.9 6.7 -- 1.5
 

Sample Survey, 1979-80.Systems Research,Source: Farming 
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reported that only 35 percent of all the married men were 
polygynous in the sub-Saharan region. In most cases, the 
Mossi families include married sons and other relatives who live 
in the same compound (called concession). By tradition, after 
the death of the head of the household, his eldest son and/or 
the eldest brother inherits the head's wife or wives, along with 
land, and becomes the head of the household. 

A comparison of the data of this study (Table 2.1) with 
those reported for earlier periods by Dorjahn and other schol
ars would suggest that polygyny as a marriage institution has 
not declined in this region ot the sub-Saharan west Africa. On 
the contrary, the present evidence indicates that the incidence 
of polygyny is a little higher now than what was reported for 
earlier periods. F'irthvi-more, the data in Table 2.1 also 
suggeLts life-cycle pattern in polygyny; as men advance in age, 
they tend to acquire additional wives. Over two-thirds of the 
married household heads acquired the second, the third, and 
even the fourth wife between 35 years and 45 years of their 
age; on the average, the number of wives for this group 
ranged between 2.5 and 3 per husband. On the other hand, 
over 80 percent of the married heads of households in the 
age-group of 55 years and above were polygynous with 30 
percent of them having 4 or more wives, on average. It Is 
cicar from the data that most of the married men who start with 
a single wife end up, during their life-cycle, being polygynous. 

Major Determinants of Polygyny: The Results of 
Statistical Analyses 

The mean values and definitions of the variables included in 
the estimating equation are presented in Table 2.2. 

The coefficients of the household demand function for the 
number of wives were estimated using Equation I with the help 
of both the ordinary-least-squares (OLS) and the two-stage 
least-squares (2SLS) methods. However, because of the rela
tive advantage of the 2SLS method over the OLS method in 
providing unbiased estimates of the regression coefficients, the 
discussion focuses on the results of the 2SLS estimates. The 
results of the estimate are presented in Table 2.3. 

The estimated coefficient on land area (LND), the size of the 
farm operated by household heads, appears, as expected, posi
tive and statistically significant at the one percent level. As 
evident from the size of the coefficient for LND (.2035), of all 
the variables, the land area farmed by husbands appears to be 
exercising the strongest effect on the number of wives, NCW 
(Table 2.3). The estimate supports the hypothesis that the 
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TABLE 2.2 
Description, Mean Values and Standard Deviations 
of Variables of the Model 

Standard 
Variable Description Mean Deviation 

Number of wives per head (NCW) 2.37 1.30 
Number of others' wives (NWO) living in 

household 1.27 1.96 
Number of other members in the household 

(NOM) 1.29 2.15 
Average age of the household head's 

wives (AAW) 40.30 14.70 
Average age of household heads (AAH) 56.20 15.00 
Number of children born (TTB) per head 

of the household 11.6 6.60 
Infant mortality i.e. , percent of children 

who died in the age of 0-4 years (RCM) 32.03 16.04 
Average school year of the household head 

(YEH) 0.62 2.58 
Land area farmed per household (LND 

in Hectares)a 4.90 3.25 
Total farm revenue (TRD, in CFA francs)b 167,233 126,670 
Total value of farm capital (TEV in 

CFA francs)b 22,113 27,620 
Total value of livestock (TLV in CFA 

francs)b 204,691 544,693 

aOne hectare = 2.47 acres. 
b$1 U.S. = 225-250 CFA francs (1980-81 exchange rates). 

Source: Farming Systems Research, Sample Survey, 1979-80. 

household heads who operate relatively large land area, and, 
therefore, require a large amount of labor Input, tend to marry 
more wives, other things constant. This powerful effect of 
farm size reflects the effect of the wife's labor services, 
the wife's economic value, on polygynous marriages. Based 
upon the results of this study, for every 12 acres Increase in 
the size of the farm, the household head tends to acquire an 
additional wife, other things equal. 
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TABLE 2.3 
Estimated Coefficients for the Number of Wives Model: 
Rural Households, Burkina Faso 

2SLS OLS 
Independent Variablesa (1) (2) (3) 

Estimated Number of Children .1315 .1228 .098 
born per Head of Household (TTB)(2.17)b (1.87) (4.98) 

Age of Head (AAH) .0039 .0013 .017 
(.27) (.08) (1.76)
 

School-year of the Head (YEH) .0044 -. 0361 .032 
(.07) (.70) (.067)
 

Number of other's wives in the .1197 .0423 -. 155 
Household (NWO) (1.06) (.45) (1.58) 

Farm Size in hectares (LND) .2035 -- .209 
(3.07) -- (3.93) 

Annual Farm Income (TRD) -- .0047 
-- (1.65) --

Value of Capital Assets (TEV) -. 0012 -. 0035 -. 0008 
(.26) (.68) (.17)
 

Value of Livestock (TLV) -. 005 -. 0006 -. 0004 
(1.70) (1.80) (1.58)
 

Constant 'a' -. 1125 .2460 -. 4800 

R2 
.57 .63 .62 

F-ratio 8.01 9.83 12.02 

N 
 51 50 59 

aDependent Variable = NCW, Number of Wives per Household
 
Head.
 

bFigures in parentheses are t-values. 
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The plausibility of the land-polygyny connection must be 
viewed in the light of some of the peculiar characteristics of the 
African setting. First, the women provide 62 to 65 percent of 
the total labor input usage on the family farms in the region 
studied. 7 Furthermore, wives play a key role in their family's 
trade and commerce, in addition to their major share in contri
bution to home production. The estimated dollar value of wives' 
home production (that comprises of her work in household ser
vices such as child care, cooking, cleaning, home maintenance 
work, collection of firewood and drinking water for the family 
and production transformation) ranges from $307 to $890 annu
ally. Second, women seem to work harder and make greater 
contribution to farm production than the men do as evident from 
the fact that the estimated marginal productivity of the family 
female labor on the farm is significantly higher than the male 
labor. 8 Third, families with relatively greater number of wives 
per head of household have been observed to be practicing a 
more diversified cropping pattern 9 that Eillows them to grow 
cash crops which contributes to the family's cash income. 
Indeed the role of African women both in the farming system 
and in the home production is par excellence, and this role 
provides an important explanation of polygynous marriages. 
Although, this may not be a complete explanation. 

One might wonder whether the causation behind the positive 
and strong relation between the amount of land and the number 
of wives is from wives to land rather than from land to wives. 
The question really is whether land is, as treated in this 
study, an exogenous variable, or it is an endogenous variable. 
In the rural setting of Burkina Faso, as in most other African 
countries, there is generally no land market through which 
individuals can buy or sell land. As pointed out earlier, there 
is no individual ownership of, or title to, land as it is 
traditionally held (owned) by the tribal and/or the village 
chiefs, although individual families farm the fields and make 
their own decisions with respect to production and marketing of 
their produce. Individuals in this setting cannot normally 
increase the amount of land simply by acquiring more (or 
additional) wives. Hence, it was reasonable to treat land as an 
exogenous variable and, further, to expect the causation from 
land to wives rather than the reverse; and the latter expecta
tion is confirmed by the statistical results of this study. 

The study examines another important question, i.e., 
whether the powerful farm-size effect was also capturing the 
income-effect, and whether the income variable itself exercised 
any significant effect on the demand for wives. To evaluate 
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this aspect of the relationship, the po!ygyny model incorporated
Ifamily farm income (TRD) as another regressor. Income 

included in the model was the estimated family's annual net farm 
income (which equals gross revenue from all crops minus the 
purchased inputs). Information about other cash incomes, 
which are in any case insignificant, was not available, and 
therefore, such incomes were not included. This may have 
resulted in causing some measurement error in the income 
variable, Another problem with this variable thatis farm 
income will also contain certain transitory components subject to 
fluctuations, and that may further weaken variable.the 

However, 
 the equation for the number of wives (NCW) including 
the income variable (TRD) was estimated. This equation had all 
of the variables from Equation 1, except for the land variable, 
which was not included because of the high ;ntercorrelation 
between this variable and income. 

The coefficient of family farm income, TRD, appears small 
and statistically not significant (Equation 2, Table 2.3). The 
size and the level of significance of the coefficient of this 
variable remained stable and consistent across several equations 
tried with alternate specificational variations. In fact, apart
from the measurement problems mentioned above, the income 
variable is not a truly exogenous variable, as the family farm 
income is significantly determined by the number of wives and 
their labor input. This being the case, one would suspect that 
the estimated coefficient of income was biased upward. This 
implies that the income variable has probably an even weaker 
effect than is indicated by its coefficient and, further, that the 
farm size effect is not capturing in any major way the income 
effect. 

In a dominantly traditional agrarian society, such as in the 
region studied , which permits polygyny, and in which the (i) 
human labor input plays a most critical role in farm production,
and (ii) the scope for the economic participation of wives tends 
to increase with increasing farm size, it is not at all surprising 
that the farm size shows such a strong, indeed the strongest, 
effect on polygyny. 

The coefficient of the predicted number of children per 
household head (TTB), appears positive and statistically 
significant at th2 5 percent level (Table 2.3). The positive
association between the number of wives and the number of 
children was expected. The wives produce children and the 
children provide parents not only consumption services but also 
production services through their participation in the house
hold's economic activities. The children In the Mossi farm 
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families begin to participate in economic activities from an early 
age of 7 to 8 years, and thus provide parents valuable labor 
services of all sorts (such as herding of cattle, farm work, 
fetching firewood and drinking water). For example, in the 
sample region studied, children 7-14 years old contribute over 
16 percent of the household's total available labor supply. In 
fact, the children's share in family income and welfare will be 
much greater if we also add the contribution of the older 
children. And, since the children through their labor services 
enhance the economic value of the mother, It is only reasonable 
to expect that an increase in the number of children demanded 
by the husband will tend to raise the demand for multiple 
wives, other things constant. 

The coefficient of the livestock variable (TLV) is negative,
and statistically significant at the 10 percent level. The 
negative connection between the number of wives and the value 
of livestock owned by households seems quite plausible in the 
African setting. Livestock represents both a sellable and a 
buyable asset in the household, and the husbands seem to be 
selling some part of their livestock so as to be able to meet the 
cost of all sorts of acquiring additional wives, or giving away 
to the bride's parents animals as a part of the price (or gift) 
as per the traditional customs in the region. The fact is that 
of all the assets held by the farm household, livestock Is the 
one, perhaps the only one, which is frequently transacted in 
the market as and when needed. Land, for example, cannot be 
bought or sold as per the traditional rules still in vogue In the 
region. Land is owned by the community and individual house
holds cannot transact it, nor can they transfer it to anyone 
else outside of their families. 

The coefficient of the number of wives of the other members 
(NWO) appears statistically weak (Table 2.3). The coefficient 
of the husband's schooling (YEH), although positive, is statis
tically not different from zero. The polygyny-schooling
relationship needs to be considered in view of the fact that 
schooling among the farmers in Burkina Faso is extremely low 
with only a 6 to 7 percent literacy rate in rural areas. The 
household heads studied had little over yearhave a half a (0.6) 
of schooling, most of which is below primary school level. 
Husband's age (AAH) does not show any significant effect on 
the number of wives. In fact, the farm size-effect seems to be 
overshadowing the age-effect in explaining the husband's 
decisions to acquire additional wife or wives. 
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Household's Fertility Decisions: The Demand for 
Children 

It is recognized that there Is a simultaneous relationship
between polygyny and the number of children desired by par.
ents, by husbands in general in the setting under study. The 
results of this study show that a strong association exists 
between the two. However, the positive association between the 
number of wives and the number of children needs to be inter
preted with a qualification. This is that men do not tend to 
marry several wives because they expect that each addif'ional 
wife adds more children than the previous wife dces. The 
decision to marry several wives is related with the household 
demand for children per husband, i.e., the total number of 
children desired in the household from all wives. 

Given the generally poor health of rural women, the harsh 
working conditions, poverty, and the lack of basic requirements 
3 uch as safe drinking water, health care and medical services, 
it is not surprising that the rate of mortality among rural 
children in the region is very 32 to 33 ofhigh, percent
all children born die between the ages of 0 and 4 years! In a 
situation such as this, the reproductive capacity of rural women 
tends to deteriorate fast as they advance In age. One way to 
overcome this problem for the husband is to marry several 
wives, because as the number of wives increases, the chances 
for producing more children for the household head, the hus
band, may also tend to increase. Household heads appear to be 
maximizing their objective function for the total number of 
children rather than for the number of children from each 
individual wife (i.e., the number of children per wife), that 
they tend to marry over their life cycle. 

The results of the estimates of the fertility equations with 
the two alternate specifications of the dependent variable, one 
with the total number of children born to all wives (i.e., the 
number of children per head of the household), and the other 
with the number of children born per wife, are presented in 
Table 2.4. Two important results emerged from the estimates 
with respect to the polygyny-fertility connection. First, as 
indicated by the estimated cuefficlent for the number of wives 
variable (NCW) in Equation 1, there is a positive and statis
tically significant relationship between the predicted number of 
wives (NCW) and the number of children born per head of the 
household. The result implies that with each additional wife 
that the husband marries, there is an increase in the total 
number of children by 3.1 in the household, all other variables 
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TABLE 2.4 
Estimated Coefficients for the Fertility Model: Rural 
Households, Burkina Faso, 1980 

Independent 2SLS 2SLS
 
Variables (1 )a ( 2 )b
 

NCW 3.131 -1.430 
(2 .9 5 )c (12.86) 

NOM -0.360 -0.230 
(-.90) (-2.54)
 

RCM 0.07 0.022
 
(1.95) (1.32)
 

AAH 0.0617 0.050 
(1.273) (2.21) 

YEH 0.303 0.080 
(0.247) (0.72) 

LND 0.087 0.300 
(0.22) (1.59)
 

TEV -0.0016 0.00012 
(-0.068) (0.11)
 

TLV 0.00284 0.00065
 
(1.87) (0.93) 

Constant 'a' -2.320 3.66
 
(-0.85) (2.85)
 

R2 (based on instruments) 0.58 0.25 

F 8.60 8.91 

N 59 58 

aThe dependent variable here i!. TTB = the number of children 
born per head of household.

bThe dependent variable here is TB = the number of children 

born per wife.
CFigures in parentheses are It' values. 
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held constant. Second, the coefficient for the number of wives 
variable In Equation 2 with the number of children per wife as 
the dependent variable, appears negative and statistically
highly significant. This result provides a strong support for 
the hypothesis that the number of children born per wife tends 
to decline as the number of wives increases in the household. 
Thus, although the total (overall) fertility rises the per wife 
fertility declines, as the number of wives increases in the 
household. However, the important result to note is that the 
household's fertility and marriage decisions seem to be influ
enced by consideration of the total number of children, rather 
than the number of children per wife, desired by parents.
Husbands, the heads of household in polygynous families, are 
the major decision makers in the process. 

The coefficient of child mortality, RCM, appears , as 
expected, positive (Equation 1, Table 2.4) and statistically 
significant at the 5 percent level. This result suggests for a 
positive association between fertility and mortality among 
children. The mortality rate of rural children is considerably
high in this region; as per the estimate made in this study, 32 
percent of the children born to married couples die before 
reaching four years of age. Interestingly, the rate of mortality 
is relatively lower for the female children (29.9%) than the male 
childret- (34.6%); although for most other (non-African) devel
oping countries the data on child mortality shows relatively 
higher mortality among the female children. 

However, the Important thing that needs to be focused in 
this context is that there is a significantly positive connection 
between mortality and fertility. This would indicate that there 
exists a dilemma: the fact of a lower survival rate for rural 
children leads to efforts made by parents to produce more 
children (i.e., higher fertility rate). The result of such a 
relationship as found in this study supports the partial 
replacement hypothesis. Thus, with greater uncertainty about 
the survival of children, the parents may tend to increase the 
number of children; this tendency is likely to become stronger
when the parents' goal is to have a given number of children. 
From the view point of an over-populated poor area this may be 
unfortunate. 

The other variable that seems to have some impact of sig
nificance on the number of children is the value of live-stock In 
the household. The effect of this variable is positive; the 
households with greater number of live-stock also tend to have 
relatively greater number of children. An important economic 
activity of children in the household is herding and caring of 
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livestock; in fact, 50 percent of the children's total labor time 
allocated to household and farming activities is spent on animal 
care. It is, therefore, quite plausible that the livestock 
variable shows a rather important effect on the household 
demand for child quantity. 

IV. SOME CONCLUDING COMMENTS 

The analysis of the data from the sub-Saharan region yields
empirical support for an economic interpretation of the poly
gynous marriar'e behavior and the demand for children of the 
traditional rural farm households. The household areheads 
utility maximizers, and their marriage and fertility decisions are 
made so as to maximize the returns from the wives and their 
children. The factors, the amount of land farmed, and the 
predicted demand for the number of children influence the 
observed polygynous marriages positively and significantly.
The income effect appears weak and statistically not significant.
Both land and children variables represent the economic value 
of wives for husbands. 

The results with regard to the farm size and the predicted
number of children indicate complementarity between wives as 
workers and wives as producers of children. Given the major
contribution of women and the importance of children as 
producers as well as consumers, it is not surprising that a 
system developed whereby wives provided husbands both labor 
and children. 1 1 Additionally, the cost of producing and raising 
children in the rural areas studied is alse relatively small since 
wives can care for children while working in the household or 
on the farm. Moreover, since most of the rural children do not 
attend school, the cost of the children with regard to the 
quality (schooling) is also minimal. There is, therefore, 
greater incentive to produce children, and, as a result to 
acquire additional wives. The estimated coefficients of the land 
area farmed (LND) and the number of children (TTR) reinforce 
our contention about the complementarity of wives and its 
significance in polygynous marriages.

Husband's age and schooling show statistically insignificant 
effect on the number of wives; it appears, the effects of the 
land and the child quantity variables overshadowed the effects 
of the age and schooling variables. .The negative association 
between the number of wives and the value of livestock in the 
household seems to imply some form of substitutability between 
the number of wives and livestock. 
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The results of the fertility model suggest for a strongly
positive association between the number of wives and the (total)
number of children, while a powerfully negative association 
between the number of wives and the number of children born 
per wife. The livestock variable has a positive effect on the 
number of children demanded by rural parents. This implies
that the economic value of children to households is a 
determinant of child quantity. An Important result of the 
fertility model Is the emergence of a positive and statistically
significant relationship between mortality and fertility. This 
evidence appears quite relevant to public policy. If reduction 
in the fertility rates is a goal of public policy, one way to 
achieve this goal in the long-run may be through measures 
v:hich help reduce mortality among young children. Important 
among such measures could be the provision of health care and 
medical facilities, Information and extension services for health 
and nutritional guidance. Also, improved sanitation and other 
forms of assistance under the general health improvement 
programs of governmental and other agencies could be supplied.
Making these facilities accessible to poor households could form 
a broadly based approach to fertility reduction. 

Finally, the results of the model also suggest the usefulness 
and feasibility of the simultaneous analysis of family decisions, 
the decision about the number of wives and the decision about 
the number of children. 

The results of the study need to be interpreted In the light
of the follow-ng limitations, however. First is with regard to 
the data base of the study. As stated earlier, the polygynous
marriage decisions have been explained in the particular socio
economic setting of the region(s) in which the economic contri
bution of wives to family welfare Is quite substantial, and, 
equally Important, there are generally no social or family taboos 
on the wife's labor force participation. These conditions may 
not hold for all the polygynous societies, for example, the 
North African and the Middle Eastern countries. Second, the 
estimated coefficients, based as these are on cross sectional 
household data, are not intended to be used for prediction 
purposes. To attempt to do that we will definitely need a much 
broader data base across countries and across time, and a 
model that not only incorporates economic variables but also 
some of the relevant legal, social and cultural variables. 
Furthermore, the effects of modern farm technology and 
education on the practice of polygynous marriages in rural 
Africa would need to be studied. However, this study was not 
Intended to answer these questions. 
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NOTES 

1. The major part of the material in this section Is drawn 
from the author's paper presented at the Agricultural Economic 
Workshop, The University of Chicago, Department of Economics, 
April 19, 1984, (Paper No. 84:12). The thoughtful comments 
and suggestions offered by Professors Gary Becker (who, in 
fact, initiated the author to undertake this study), T.W. 
Schultz and D. Gale Johnson who asked searching questions 
during the workshop are gratefully acknowledged. 

2. In other settings where polygyny is socially acceptable,
where men do most of the agricultural work, and where the 
women's economic role is limited to home production, the 
incidence of polygyny is substantially small. As observed by
Boserup (1974), "the proportion of po!ygamic marriages Is 
reported to be below 4 percent in Egypt, 2 percent in Algeria, 
3 percent in Pakistan and Indonesia. Polygamy offers fewer 
incentives in these parts of the world where shifting cultiva
tion has been replaced by the permanent cultivation (because
of dense population), and where wives do not work as farm 
workers." 

3. As customary, the other members and their wives live in 
the house compound of the head, and, like any other member,
contribute their labor services to the family farm. In 
the polygyny model (1), only the wives of the other members 
(NWO) appears, while in the fertility model, all the other 
members (NOM) appears on the right hand side. 

4. The model developed by Becker assumes that each indi
vidual tries to maximize his or her utility from marriage (which
is voluntary), and further that the market is competitive and is 
in equilibrium. Gains from marriage are related to compatibility
and complementarity of individual's time, goods and other inputs 
in household production. For details of the model see Becker 
(1973, 1974, 1974, and 1981).


5. From personal observations and contacts with the sample 
households during the field surveys in the study regions,
Singh (1981) observed that "women in MLssi families are caring
and loving social beings as household members as one could 
expect their counterparts to be in monogamous societies." No 
cases of maltreatment of wives, or even of family feuds in 
polygynous families, were reported from any of the sample
villages in Burkina Faso during the survey period (1979-81). 

6. Of the country's 6.3 million people (1981), 89 percent
live in &e rural areas and depend on agriculture as the main 
source of livelihood. The country's census data show a rather 
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favorable sex-ratio for males with 1.3 females per male popula
tion (1975) in the age group of 15 years and about for females 
and 20 years and above for males. For rural areas, however, 
the number of females per male is higher, for example, In the 
sample region the number of females per male population in the 
above age groups was 1.8. The sample data do not show any 
difference in the practice of polygyny among the three religious 
groups (animists, 75%; Muslims, 22%; and Christians, 3% of the 
total population). 

7. As per the estimates made on the basis of household 
members' time allocation on an average, the wife allocates 4.8 
hours per day as compared to 3 hours of the husband, on 
activities such as farming, animal care, food processing and 
household activities (cooking, cleaning, child care etc.). 

8. See Chapter 5 on the economics of small farms, in 
particular tables that contain the estimated coefficients for the 
female labor and the male labor inputs. The marginal produc
tivity of female labor in agricultural production is substantially 
higher than the male labor. 

9. See Chapter 5 for more on cropping pattern and the 
number of wives of household heads. 

10. Family income, TRD, is expressed in '000 CFA francs, 
and 225 to 250 CFA francs = $1 U.S. (1980). 

11. I am grateful to Professor Gary S. Becker who forcefully 
brought to my attention this point while commenting on an 
earlier draft of my paper on the subject. 
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3
 
Time Allocation, Home Production 
and the Economic Contributions 

of Women and Children' 

I. INTRODUCTION 

The economic role of women In home production has been 
widely recognized by social scientists, notably economists, 
anthropologists, and sociologists, as well as by women leaders 
in both the developed and the developing countries. Note, for 
instance, that the UN World Conference held recently in Nairobi 
marking the close of the Decade the Women hasfor recom
mended, among other things, that the services rendered by 
women in the household, in home production, be included in the 
national income accounts so that a country's estimates of gross
domestic product (GDP) do not exclude the value of such 
services. 2 In low income countries where production in the 
household and production for the market are highly labor 
Intensive, the value of work-at-home often represents a sig
nificant addition to family Income and welfare, In fact, as 
pointed out by T.W. Schultz (1974), much more significant than 
that in the high income countries. 

Similarly, it is recognized that children in low countries 
provide another important source of economic value to house
holds. Children make substantial contributions to their parent's
welfare through the work they perform in the household and on 
the farm, and through the food and shelter they provide for 
their parents when the parents become elderly. To quote T. 
W. Schultz (1974), "children are, in a very important sense, 
the poor man's capital." Parental investment in children, as a 
form of capital, involves parent's resource allocation decisions 
regarding the number and quality of children desired. The 
economic contribution that children make to their family's income 
stream influences these parental decisions. Although the nature 
of work done by children varies with the age and gender of the 

39 . . .-. 
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child, the work performed by children often represents a sub
stitution of their time for that of their parents. Studies from 
Ind;, and a few other developing countries provide empirical 
evidence )n the economic contribution of children through the 
labor time of children spent on farm activities (Cain 1977; 
Evenson 1970, 1978; Evenson and Popkin 1978; Makhija 1976; 
Nag, White and Creighton 1978; Rosenzweig 1980; Shortlidge 
1976; and Singh 1978). 

Often children in developing countries start participating In 
a household's economic activities from an early age of seven to 
nine years and by most western standards these children may 
be considered to be abused. However, in the traditional agrar
ian socio-economic environment of the developing countries, 
child labor is accepted as a normal phenomenon. While gov
ernments, through legislation, have banned child labor In 
organized industrial sectors, the use of child labor in home 
production and on the farm goes unnoticed and unchallenged. 

Despite the significance of home production, interest in 
household economics in developing countries is of relatively 
recent origin. Most of the studies, reported from the few 
developing countries, have focused on the time allocation, 
fertility and schooling decisions of households using, as a 
basis, the Becker-Lewis model (Becker 1965, 1975; Becker and 
Lewis 1973). There is hardly any empirical study with respect 
to the developing countries, the LDCs, that provides estimates 
of the economic contribution through home production, that is, 
the "dollar" value of work-at-home. For the developed coun
tries, however, there are a number of studies that have esti
mated the value of home production using a wide range of 
statistical techniques (Hawryhyshyn 1976). Gronauls (1973, 
1976, 1980) pioneering work in this area provides one of the 
most recent attempts to estimate home production in a devel
oped country using econometric methods. However, Gronau's 
estimates are focused on the labor supply function and the 
marginal productivity of women's work in home production. 

The paucity of data from developing countries on the house
hold's time use, or home production, has constrained attempts 
to estimate either home production functions or the value of 
home production. Although, in the African setting, the eco
nomic role of women and children is significant and in several 
respects unique when compared to the role of their counterparts 
in other developing countries (Boserup 1970). The fact is that 
very little is known about the African developing countries, in 
particular, in terms of quantitative estimates of the household's 
resource allocation decisions, much less any quantitative 
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estimates of the value of home production or of the economic 
contributions that farm wives and other make to the household. 

The uniqueness of the African setting stems from several 
characteristics: the prevalence of polygyny with e;,iendedan 
family system and large households, the highly traditional, 
labor-intensive, agricultural systems, and the much greater
participation of women and children observed in farming activ
ities in this setting than that of the other developing countries. 
Above all, the households in this setting play a key role in the 
production of many which marketed norgoods, of are neither 
directly measurable. at same time, the ofBut, the production
such home-produced goods and services significantly adds to 
family income and welfare. 

It is against the background of the setting described above 
that the study of home production and the economic contribution 
of women and children reported in this chapter signifiassumes 
cance. The major focus of the study is on: (a) the estimation 
of the household's labor time allocation through (i) a farm labor 
supply function and (ii) a work-at-home function; and (b) the 
evaluation of the economic contributions, or the dollar value of 
work-at-home of rural women and children. Note, that in the 
national income accounts, the value of home-produced services 
is not included, although a substantial portion of goods and 
services produced and consumed by households are home pro
duced. Since national income estimates exclude home produc
tion, the (dollar) income data reported for countries would not 
reflect the true living standards or the economic welfare of 
people. For countries, such as the African countries, in which 
home production constitutes a major portion of total production
and consumption and in which the women childrenand contri
bute a much 
 greater share than their counterparts do in most 
other developing and/or developed countries, the estimation of a 
home-production function and of the value of work-at-home 
indeed becomes meaningful. This is so because it offers some 
possible economic of theexplanation home-production function 
and quantifies the economic contribution made by women and 
children to family income and welfare. Furthermore, in the 
otherwise overwhelmingly traditional agricultural system that has 
limited the involvement of farm households with the wider eco
nomy through the market, the estimation of a home-production
function and of the value of work-at-home may also provide a 
better measure and understanding of the growth process.

The remainder of the chapter is organized as follows. In 
Section II, an overall descriptive view of the labor time 
allocation of household members focuses on the major types of 
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activities and the relative shares of household members in the 
performance of these activities. A brief discussion of the farm 
labor supply estimated through a time allocation model is also 
presented in this section. Section III contains the results of 
the estimated home production function as well as the dollar 
value of work-at-home of wives; while Section IV discusses the 
economic contribution and the value of work-at-home of chil
dren. The major thrust of this chapter is on the latter two 
sections, however. The model and the forms of the estimating 
econometric equations are provided in the appendix. 

II. HOUSEHOLD LABOR TIME ALLOCATION AND
 
THE FARM LABOR SUPPLY FUNCTION
 

Labor Supply and the Relative Shares of 
Household Members 

The summary statistics on labor time allocation presented in 
Tables 3.1 and 3.2 provide important insights into the pattern 
of the distribution of time use and the relative shares of 
the household members' time in home production and farming 
activities. 

Home-production activities in this study Include child care, 
product transformation (milling and cleaning and grinding of 
grains, e.g.), cooking, cleaning and other maintenance work at 
home, fetching drinking water, end collecting firewood (for 
fuel). Activities related to farming (such as land preparation, 
planting, weeding, harvesting, threshing, animal care, etc.) 
are not included in home production. All of the activities 
performed in home production are labor intensive and most of 
these are performed by the wives, the female children also 
sharing a part of the household work. There is, in this 
setting of a highly patriarchal family and social structure, a 
distinct, largely traditional division of labor between the male 
and the female members with the female members performing 
most of the home-production related tasks. For example, on 
the average, the wife spends about 1.70 hours per day on child 
care, cooking, cleaning, fetching, water, etc., while the 
husband spends no more than 002 hours on these activities. 
Additionally, the wife spends on the average, 1.50 hours per 
day on other home production activities of product transforma
tion. In respect to other activities, there are also distinct sex 
differentials in the allocation of the time of the household 
members. Activities such as animal care, fishing, hunting, and 
house construction are mostly the domain of the male members. 
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TABLE 3.1
 
Wives' and Children's Shares in Home Production
 
and Farm Activities: Percentage of Labor Time Use,
 
Rural Households, Burkina Faso, 1980
 

Percent of Total Labor Time 
Children Children 

(7-14 Years) Over 14 Years Hus-
Activity Type Male Female Male Female bands Wives 

Household Type I
 
(product trans
formation, trade/
 
marketing) 3.0 19.211.5 22.4 18.4 22.5 

Household Type II
 
(arts, crafts, con
struction, fishing
 
and hunting) 9.8 
 4.3 25.5 4.9 41.9 13.6 

Household Type III 
(child care, cooking, 
cleaning, fetching 
water and collect
ing firewood) 11.3 15.5 4.4 23.8 0.5 44.5 

Farming Activitiesa 
(land preparation, 
planting, weeding, 
harvesting and 
animal care) 8.3 6.9 16.0 15.9 13.0 13.7 

Only Animal Careb 49.1 (all children) 8.3 5.6 

a0 f the total farm labor time 26.2% was contributed by "other 
menlbers" (12% by males and 14.2% by females).

bOf the total animal care labor time, 37% was contributed by 
"other members" (19.8% by males and 17.2% by females). 

Source: Farming Systems Research, Sample Survey, 1979-80. 



TABLE 3.2 
Household Members' Mean Hours of Work Per Day Across Major Household and 
Farming Activities, Rural Households, Burkina Faso, 1980 

Children Children 15 
7-14 Years Years & Above 

Activity Type Husbands Wives Male Female Male Female 

Household Type I (product 
transformation trade/marketing) 

Household Type II (arts, crafts, 
construction, fishing and hunting) 

Household TyptIHI (child care, 
cooking, cleanincj, fetching water 
and collecting firewood) 

Farming Activity (land preparation, 
planting, weeding and harvesting; 
and animal care) 

N (number of cases) 


.83 1.15 .13 .52 .87 1.01 
(1.17) (1.27) (.49) (.92) (2.24) (1.19) 

1.20 .39 .23 .12 .73 .14 
(1.13) (1.05) (.75) (.31) (1.50) (.39) 

.02 1.61 .41 .56 .16 .86 
(.13) (1.44) (1.10) (2.89) (.42) (1.02) 

3.60 3.80 2.30 1.91 4.43 4.42 
(2.30) (2.00) (3.20) (2.85) (2.83) (3.09) 

60 113 75 69 60 23 

Other House
hold Members 
Male Female 

1.15 .71 
(2.17) (.90)
 

.81 .31
 
(1.99) (.94) 

.31 1.57 
(.71) (1.93) 

3.32 3.95 
(2.95) (2.60) 

15 58
 

aStandard deviations of means in parentheses. 

Source: Farming Systems Research, Sample Survey, 1979-80. 
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Farm work is shared by husbands, wives and children. In 
fact, the average number of hours allocated to farm work is 
slightly greater for wives (3.8 hours per day) than for the 
husbands (3.6 hours). Also, note that most of the animal-care 
work is performed by children, the male children providing the 
major share of labor for animal-care activities. 

Another important point to note in this regard is that 
several of the home-production activities, in particular, 
cooking, cleaning, and product transformation, can be, and 
often are, jointly performed along with child care. However, to 
avoid double counting, maximum care was taken to separately 
estimate the time use on each of the single tasks while 
gathering the time allocation data by discussing with the 
household members their labor-use pattern across several 
activities on a daily basis. 

For all three classifications of home production activities, the 
children's share appears to be substantial. Furthermore, as 
the children grow older, their participation in home production 
as well as in farming tends to increase. As shown by the data, 
it increases from 3 percent for the 7-14 years old male children 
to 19.2 percent for the adult 15 years and older male children 
for Type I home production activities; from 9.8 percent to 25.5 
percent for the Type II home production activities; and from 
8.3 percent to 16.0 percent for the farming activities (Table
3.1). The distribution of time use classified by gender and age
would imply that the services rendered by children in the home 
and on the farm represent a substitution of the children's time 
for the time of the parents. This is true especially in home 
production activities. This leads to the hypothesis that the 
opportunity cost of the children's time spent on activities other 
than home production and farming is likely to be greater in this 
setting than for the children in the developed countries. In a 
setting where purchased goods are costly and often beyond the 
means of poor parents, households tend to substitute labor 
time-intensive home produced goods for market goods. The 
labor time provided by either women or children thus consti
tutes a valuable resource available to low income households. 

The Farm Labor Supply Function 

The variables of the labor supply model and their descrip
tions are provided in Table 3.3. 

The results of the estimated coefficient of the farm labor 
supply model are presented in Tables 3.4 and 3.5 using the 
ordinary least-squares (OLS) and the two-stage least-squares 
(2-SLS), respectively. Focusing first on the household head's 
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TABLE 3.3 
Description of Variables of the Estimating Equations 
in Tables 3.4 and 3.5 

Variable Description 

TFH Total hours of farm work of husbands 
TFW Total hours of farm work of wives 
TFC Total hours of farm work of Children 
TFO Total hours of farm work of others 
C04 Number of children 0 to 4 years of age 
AYC Age of the youngest child 
MC714 Number of male children 7-14 years of age 
FC714 Number of female children 7-14 years of age 
HAGE Age of the household head 
HED Years of Schooflng of the household head 
OED Years of Schooling of the other members 
AREA Land area farmed in hectares 
AT Animal traction hours 
PFI Expenses (in CFA francs) on purchased farm inputs 
NW-I Number of wives minus one 
AW Average age of wives 
EXLTH Exogenously determined leisure time (on social 

ceremonies, for example) 

labor supply Equations 1 and 2, it is evident that the effect of 
the wives' total farm time, the variable TFW, is positive but 
statistically insignificant. In fact, the sign on each of the 
"time" variables, the total wives' farm time (TFW), and the 
other members' farm time (TFO) is positive and only the 
coefficient on TFO is significant (at the 6 percent level). 
This may imply that little substitution is taking place within 
these household members. However, the po!:;tive association 
observed for the head's equation (as well a, for the wives' 
equations,) Is due to the fact that the timing of farm activity is 
exogenous, dictated by weather conditions and the natural 
length of the growing season. Consequently, when the oppor
tunity or need to complete certain tasks at certain critical times 
arises every working member in the household Is Involved in 
farm activity. 
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There may be sorr3 substitution between wives and heads of 
household as indicated by the significant negative coefficient on 
the number of wives of household heads (NW) in the second 
equation. Taken literally, in the average household, for each 
additional wife, the household head works about 81 hours less 
during the crop season, ceteris paribus. This may be occur
ring for two reasons. First, there is substitution taking place 
in farming activities between heads and wives. Second, the 
number of wives variable (NW) may also be capturing some age 
effects since the acquisition of additional wives takes time; 
there is a positive correlation between the number of wives 
(NW) and the age of the household head. 

Some indication of the economic contribution of children is 
provided by the coefficient on aggregate time of adult chil
dren, measured by the variable, TFC, in both labor supply 
equations. Both coefficients are negative and in Equation 2 
significant at less than the five percent level. The signs on 
the coefficient of the adult children's total farm time, TFC, 
(Table 3.4) are also consistent with the signs obtained on the 
children's total farm time (TFC) in the 2SLS estimation of a 
system of farm labor supply functions (Table 3.5). Another 
indication of the economic contribution of children to the 
household can be seen in the signs and magnitudes of the 
coefficients on number of male and female children between the 
ages of seven and fourteen (MC714 and FC714). It was expec
ted that "young" adults (children) would be able to contribute 
time to certain household activities and to some child care, thus 
permitting both the head and the wives to devote more time to 
farm, market and other household activities. This seems to be 
almost uniformly supported by the results of the single equation 
estimations (Table 3.4). 

A possible proxy for experience and managerial skills was 
included in the form of the variable, HED, measuring the years 
of schooling of the head of household. Our expectations 
concerning the negative sign on this variable is supported; the 
coefficient appears significant at the 6 to 12 percent level in 
the OLS equations (Table 3.4, Equation 1 and 2) and at the 16 
percent level in the 2SLS equations (Table 3.5, Equation 1). 
As the household head acquires more schooling, the productiv
ity of his time spent on off-farm activities as well as on farm 
managerial activities increases resulting in a reduction of time 
spent in the fields as a farm worker. If the husband's farm 
work time decreases, one would anticipate that the wife's farm 
time will increase to make up for the reduction in the husband's 
time. The positive coefficient on the husband's equation (HED) 
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TABLE 3.4 
Ordinary Least-Squares Estimates of Farm Labor 
Supply Equationsa 

Head Head Wife(p)b Wifel Wife2 
Variable (1) (2) (3) (4) (5) 

Intercept 441.649 526.118 204.734 328.883 136.167
 
(.0 18 9)c (.0041) (.1146) (.0837) (.6523)
 

TFH 	 .... .5521 .453 .595 
..... (.0001) (.0125) (.0147) 

TFW 	 0.057 ........ 
(.2634) .. 

TFC -0.049 -0.079 ...... 
(.2567) (.0396) ...... 

TFO 	 0.056 0.082 0.0333 0.042 0.047
 
(.0717) (.0039) (.0304) (.0820) (.1277)
 

C04 -52.741 -62.282 11.244 16.184 -10.745
 
(.0411) (.0129) (.5178) (.5025) (.8180)
 

AYC -2.178 -10.422 13.548 14.089 -6.487
 
(.8751) (.4393) (.0724) (.1207) (.8625)
 

MC714 38.446 61.753 -16.075 -21.341 2.050
 

(.1844) (.0263) (.4007) (.4867) (.9587)
 

FC714 32.764 45.777 13.524 25.409 6.923
 

(.3018) (.1346) (.5745) (.4751) (.8856)
 

HAGE 	 1.859 3.383 ...... 
(.5433) (.2593) ......
 

HED -27.854 -33.018 17.529 13.939 13.687 

(.1164) (.0555) (.1179) (.4932) (.5255) 

OED 	 .... 2.737 10.762 1.657 
.... (.8219) (.5635) (.9377) 

AREA -8.972 -7.256 -23.711 -38.029 -19.775 

(.5899) (.6491) (.0282) (.0324) (.4157) 

(Continued) 
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TABLE 3.4 (Continued) 

Head Head Wife(p)b Wifel Wife2
 
Variable (1) (2) (4)
(3) 	 (5) 

AT -. 643 .133 -1.390 -. 852 -. 860 
(.4669) (.8810) (.0246) (.4357) 
 (.4367)
 

PFI .025 .290 -.005 -.003 -.008
 
(.16118) (.0951) (.7111) (.8763) (.8292)
 

NWd 	 -- -80.872 66.286 54.817 71.153 
-- (.0271) (.0319) (.2372) (.2742) 

AW .... 1,454 -2.228 -1.109
 
.... (.4117) (.4273) (.8296)
 

-R2 .203 .270 .322 .199 .357
 
(.0340)e (.0095) (.0001) (.0455) (.0490)
 

aDependent Variable: Average Farm Labor Hours Per day x 180 
(days). Equations were estimated separately using OLS with 
55 observations on head of households, 101 observations in the 
pooled sample of wives, and 55 observations on first and 34 
observations on second eldest wife.

bWife(p) indicates the labor supply function estimated from the 
pooled sample. There were 34 out of 56 households considered 
for which there were more than two wives present.

CValues in parentheses are probability values (p-values), i.e.,
Pr (It! > t*) where t* is the computed t-ratio. The p-value
represents the smallest level of significance that would allow 
the null hypothesis to be rejected. The p-values here 

dcorrespond to significance levels for one-tailed tests. 
NW also represents NW minus one in the female labor supply 
function.

eThe values in parentheses represent p-values associated with 
an F-test of the null hypothesis based upon the unadjusted
R2 R2. Adjusted values are reported however because they

portray more accurately the goodness-of-fit.
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TABLE 3.5 
Two Stage Least-Squares Estimates of Family Members' 
Farm Labor Supply Equationsa 

Head 

Variable (1) 


Intercept 
 628 .373 b 

(.0023) 


TFH --

TFW 	 0.0812 
(.3631) 

TFO -0.0253 
(.6747) 


TFC -0.0219 

(.6453) 

AYC --

C04 --

MC714 39.2841 


(.2275) 


FC714 40.3972 

(.2358) 


NW -119.434 
(.0234) 

AT .8457 


(.4365) 


PFI .0307 


(.1122) 


HAGE 	 1.1558 

(.7476) 

(Continued)
 

Wife(p) 
(2) 

-1305.801 

(.1805) 


3.0795 


(.0651) 


-.0881 

(.0490) 


-.0203 


(.6424) 


43.1831 

(.0847) 


165.043 
(.1038) 


-198.696 


(.1286) 


-118.274 

(.1925) 


...... 

...... 

-.4418 


(.6126) 


-.0781 


(.1446) 


-5.0005 


(.3986) 


Children Others 
(3) (4) 

-1249.051 518.967 
(.0050) (.1364) 

1.1288 -.2808 
(.0489) (.5923) 

.1005 -.0895 
(.3441) (.3643) 

.0608 -

(.5012) -

-- -. 0375 
-- (.5142) 

-9.3557 -

(.6910) -

.... 

.... 

-3.3508 -31.2018 

(.9525) (.5725) 

-51.7733 -13.4381 
(.4070) (.8148) 

1.1183 1.2950 

(.3623) (.3975) 

-.0097 .0298 

(.7667) (.3853) 

18.1660 -

(.0001) -
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TABLE 3.5 (Continued) 

Head Wife(p) Children Others 
Variable (1) (2) (3) (4) 

HED -27.4304 85.2674 32.1587 -

(.1657) (.0575) (.3219) --

OED 15.2303 -- -20.0301 49.5048 
(.4049) -- (.4475) (.0488) 

AW 	 -- -.1284 -

-- (.9578) -

EXI.TH 	 -- .3999 .. 
-- (.2479) .... 

NW-1 	 -- 193.127 ....
 
-- (.0703) ....
 

AREA 10.0540 -16.0517 -22.0208 47.3581 
(.6902) (.5461) (.5534) (.0079) 

- 2 c .0304 .0539 .2375 .1895 

(.3572) (.1782) (.0006) (.0031)
 

aBecause each group involved a different sample size, unsophis 
ticated 2-SLS estimates were obtaiied by (1) estimating the
 
reduced form equation, (2) estimating an instrument for each
 
dependent variable, and (3) applying least squares to the
 
structural equation.
 

bValues in parentheses are p-values associated with asymptotic 
't-tests' of the null hypothesis HO: pi = 0. 

cWhile goodness-of-fit measures such as R and R2 are 
single-equation oriented and do not reflect well the fit of the 
system we report individual R2 's with asymptotic p-values as 
an indication of the model's adequacy. 

in the wife's equations (3, 4 and 5 in Table 3.4 and 2 in Table 
3.5) suggests that this type of substitution takes place.
Consequently, with the head spending more time in managerial 
functions, the wives are likely to spend more time working in 
the fields, other things held constant. 
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The coefficient on purchased farm inputs, PFI, appears, as 
expected, positive in all the equations for husbands, and 
statistically significant at 9 to 16 percent level. The coefficient 
on animal traction hours, AT, also appears positive (in two out 
of three equations), but statistically not significant. The 
positive association between new agricultural inputs (PFI or AT) 
and the husband's labor supply to farming activities can be 
explained through the effects of such growth-promoting inputs 
on the productivity (value) of his labor time allocated to farm 
production. When farming starts becoming more profitable as a 
result of the introduction of new (modern) inputs in traditional 
agriculture, it is reasonable to expect that farmers will be 
motivated to expend additional time on farming activities. 

Turning to the estimates of the wives labor supply equations 
(3-5 in Table 3.4), we find some interesting results that 
complement those obtained for the head's labor supply equa
tions. Given the assumption of separate househclds, we esti
mated one equation using a pooled data set with 101 wives, and 
two other equations one each for the eldest (the senior most 
wife) and the second eldest wife. It is not surprising to see 
the highly significant coefficients on the head's farm time (TFH) 
and the 'other's' farm time (TFO). While many of the variables 
that were expected to capture the effect of children (and their 
age composition) on the labor supply decisions of wives did not 
possess significant coefficients, at least the signs on the 
coefficients satisfied our expectations. 

Whenever there is a difference in sign between the coef
ficients in the first (eldest) wife (Wife 1) and the second 
eldest wife (Wife 2) equations (columns 4 and 5 of Table 3.4) 
the sign of the coefficient in the pooled equations agrees with 
the eldest wife ('wifel') equations. For example, the coefficient 
cn the young children 7 to 14 years old (CO4) is 16.184 for 
'wifel' and -10.745 for 'wife2'; and it is 11.244 for the pooled 
equation, These results may imply the dominant role played by 
the eldest wife in the household. We furthermore believe this 
suggests that substitution in child caring is taking place; the 
younger wives spend more time in child rearing. Of course, 
the eldest wife is well beyond the childbearing age and, hence, 
not likely to be raising any small children on her own. 

Male and female children age 7 to 14 are observed to have 
opposite effects on the wife's labor supply (although not 
significant); males have a negative and females a positive effect 
on farm labor supply of wives. Older male children begin to 
assume more responsibility for work on the farm and as the 
number of older male children increases, the likelihood of 
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teen-aged males being present in the home increases, and their 
time is substitu'.ed for the wife's time, especially for the eldest 
wife's time. In contrast, older female children acquire more 
responsibility for househcld activities. Hence, as the number 
of female children increases, the likelihood of the presence of 
teen-aged females increases, and their time is substituted for 
that of the wife in the household, freeing the wife for farming. 

The negative sign on and significance of the coefficient of 
farm size, AREA, is disconcerting. It is difficult to offer any 
reasonable explanation of this result. We note that the 2SLS 
estimates of the coefficient on farm size (AREA) are insignifi
cant in all but the fourth equation for 'others' where it 
possesses a positive sign (Table 3.5). It seems doubtful if 
simultaneous equation bias can be considered as the source of 
these unexpected results. Animal traction is significant in the 
pooled sample equation, implying that an increase of one hour 
of animal traction use on the farm results in a decrease 1.39 
hours of wives' farm time, on average. This result is consis
tent with that obtained in the household equations where the 
effect of this variable is significant and positive in the wife's 
equations. 

The number of wives, NW, is strongly significant and with a 
positive sign. The result indicates that there is substitution 
and work sharing among wives; the adc"tion of one wife in the 
household releases an individual wife, un average, to do about 
66 hours more farm work during the season, other things being 
equal. 

Summing up, the results of the household head's farm labor 
supply equations indicate that there is little substitution among 
the household's adult members with respect to the labor time for 
work in the field, this is due to the exogenously (weather) 
determined farm activity that must be performed in a given 
period of time. Some substitution is implied, however, between 
the number cf wives and the husband's time devoted to farm 
work. The children's economic contribution to the household 
was revealed by a significant and negative coefficient of the 
adult children's farm time, and a positive coefficient on the 
number of younger children. The household head's schooling 
shows, as expected, a negative effect on the head's farm labor 
time, while the use of animal traction and purchased farm 
inputs show positive effects. 

The results of the wives' farm labor supply equations 
generally complement those of the husbands. The estimated 
coefficients on children appear mixed; although most of the 
coefficients appear insignificant, their signs are generally 

http:substitu'.ed
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consistent with our expectations. The coefficient on the 
number of children (0-4 years old) is nega.ive in the second 
wife's equation, while positive in the first (senior most) wife's 
equations, suggesting for some substitution between the wives 
in child caring. The older male children show a negative 
effect, while the older female children, a positive effect, on the 
wife's farm labor time, implying substitution possibilities for 
children across the household and farm activities. The result 
on the number of wives indicate that there is substitution and 
work sharing among wives--a phenomenon of significant eco
nomic importance in polygynous African societies. Another 
interesting result is that the effect of the husband's education 
is to significantly increase the wife's farm labor time. The use 
of purchased farm inputs and animal traction do not seem to 
show any statistically significant effect on the wife's farm labor 
time, however. The effect of the farm size appears, surpris
ingly, negative and significant--a result difficult to explain. 

Ill. HOME PRODUCTION LABOR SUPPLY, MARGINAL 
PRODUCTIVITY AND THE DOLLAR VALUE 
OF WORK-AT-HOME OF WIVES 

Estimates of the labor Supply and Marginal 
Productivity Equation 

Table 3.6 provides descriptive statistics for the variables as 
well as the definitions of the variables used in the analyses. 

Estimates of the labor-supply function for both the pooled 
sample of 102 wives and the subsample of the 55 eldest wives 
are given in Table 3.7. The results of estimating the marginal
productivity equation 3 are presented in Table 3.8. The results 
of bootstrapping the coefficients of the marginal-productivity 
function (Table 3.8) are consistent with the results obtained 
from the or'dinary least-squares (OLS) estimation of the wives' 
labor-supply function for work-at-home (Table 3.7). 

The results presented in the two tables suggest that several 
variables influence the marginal productivity of the wives' 
work-at-home. For the function estimated from the pooled 
sample of 102 wives, the age of the wife (AGE), the hours of 
animal traction employed on the farm (AT), and the number of 
other wives in the household (NW-1) all appear highly signifi
cant statistically in determining the wife's productivity in home 
production. As expected, marginal productivity declines with 
the age of the wife and with increases in the number of wives 
in the household. While it is likely that marginal productivity 
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TABLE 3.6 
Sample Means and Standard Deviations of Variables 

Eldest Wife 
All Wives (N = 102) Subsample (N = 55) 

Variablea Mean SDb Mean SDb 

AGE 38.6961 411.902 44.7037 340.049 
AYC 2.5588 34,)35 2.9074 29.403 
C04 2.1662 27.863 1.8704 18.588 
MC714 1.7745 25.017 1.4815 15.225 
FC714 1.3922 19.699 1.2222 12.590 
AT 36.6078 724.538 23.5556 392.274 
AREA 6.0083 76.951 5.0099 45.615 
HED .8911 31.847 .5000 17.457 
NW-1 1.7843 22.196 1.4074 13.417 
FCH3 66.4286 1762.170 66.8650 1300.610 
LNW2 1.3603 13.854 1.3113 9.725 

aExogenous variables used in analysis: 
AGE = age of wife 
AYC = age of youngest c.Iild in household 
C04 = number of children between the ages of zero and four 
MC714 = number of male children between the ages of seven 

and fourteen 
FC714 = number of female children between the ages of seven 

and fourteen 
AT = hours of animal traction employed in the farm 
AREA = size of farm in hectares 
HED = number of years of schooling of head of household 
NW-1 = number of head's wives in household minus one 
FCH3 = number of hours of household labor supplied by 

daughters of head's wives to household category three 
LNW2 = natural log of the implicit wage rate of wife (constant 

across all wives in a given household). The implicit 
wage rate for wives for each household was based 
upon the estimate of the elasticity of female labor 
input on farm production (the production function 
used to estimate the implicit wage rate had the 
Cobb-Douglas type production function). 

bStandard Deviation. 
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TABLE 3.7 
The Estimated Coefficients of the Wives' Home Labor Supply Function 
(Ordinary Least-Squares) 

All Wives (N - 102) Eldest Wife Subsample (N = 55) 
Variablea Coefficient SDb t-ratio Coefficient SDb t-ratio 

Constant 1693.0100 176.1411 9.6117 1633.6400 221.7724 7.3663
 
AGE -5.3750 1.8202 -2.9350 -6.4313 2.6848 -2.3954
 
AYC 5.7785 12.3819 .4667 10.0779 3.1421 3.2074
 
C04 25.4774 17.7151 1.4382 54.4221 8.8029 6.1823
 
MC714 5.0927 19.8312 .2568 21.3569 28.4557 .7505
 
FC714 -17.7466 12.7432 -1.3926 -23.8215 32.3481 -.7364
 
AT 1.8701 .6773 2.7613 1.1802 1.0351 1.1402 
AREA 10.8738 9.2873 1.1746 22.7340 14.1385 1.6079 
HED .6058 10.5389 .0575 -8.6103 17.9155 -.4806
 
NW-1 -82.2965 29.2474 -2.3138 -94.3805 40.0234 -2.3581
 
FCH3 -.2357 .1686 -1.3980 -.3373 .2046 -1.6491
 
LNW2 -300.0000 .- 300.0000 ....
 

R2 
R 2= .3037 K2 = .1985 F(11, 91) = 3.6082; - .3567 K2 .2132 F(11, 44) = 2.2179 

aExogenous variab~es as defined in footnote a, Table 3.6. 
bStandard Deviation. 
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increases with age, such increases occur during a short inter
val of time, too short to be detected given the sample sizes 
studied. 

It is suspected that the negative effect of age is due in part 
to the debilitating effects of the harsh environment (including
malnutrition and the conspicuous absence of health-care facil
ities) on the physical capacity of rural women in Burkina F3so. 
And this is likely to be true throughout much of rural West 
Africa. Any increase in productivity due to the effect of 
experience that would be correlated with increases in age is 
likely to be short-lived and outweighed by decreases in produc
tivity due to physical deterioration. 

The individual wife's marginal productivity in home produc
tion declines with increases in the number of other wives quite 
clearly because some of the housework is distributed across a 
larger number of female workers. In the polygynous family 
structure, while each wife is placed in charge of her own 
household or subhousehold, some home production is performed 
jointly by several wives, for example, the task of milling grain. 
It is reasonable to assume that the presence of multiple wives 
will have a significant effect on the household's labor supply
decisions and on the estimated marginal productivity of an 
"average" wife. Furthermore, as the household ages, the head 
of the household tends to acquire additional wives, and, with 
an increase in the number of wives, the responsibilities and the 
tasks performed by wives also undergo some changes. Conse
quently, the increase in the number of wives that the head 
acquires over the life cycle of the eldest (the most senior) wife 
may have an important influence on the value of the latter's 
contribution to the household. 

The two farm variables that appeared significant deter
minants of the wife's value of home production are the use of 
animal traction on small farms and the wife's implicit wage rate. 
Animal traction, the donkey-drawn or ox-drawn plows, planters
and weeders, is a labor-saving device. It needs to be noted 
that in recent years there has been a growing interest among 
the international agencies, as well as the national governments 
in several African countries, in promoting the animal traction 
technology in the region as a device to break the labor con
straint and to raise farm production. 4 The use of animal 
traction reduces the demand for the wives' labor time on the 
farm. (Animal traction is generally operated by the older male 
children.) Hence, the women are able to spend more time in 
home-production activities at times when they can be more 
productive. The positive and statistically significant coefficient 



LUOTABLE 3.8 
Estimates of Coefficients of the Marginal Productivity Function For 
Wives' Work-at-Home 

All Wives (N = 102) Eldest Wife Subsample (N = 55) 
Robust Robust 

Estimated Implied t-ratio Estimated Implied t-ratio 
Variablea Coefficientb t-ratioc (MED/MAD)d Coefficientb t-ratioc (MED/MAD)d 

** *
Intercept 5.6434 
 13.7 610 e 23.7395*** 5.4455 9.1985*** 13.7075***
 
AGE -.0179 -2.5571*** -3.6170*** -.0214 -1.1889 -2.7368***
 
AYC .0193 .4520 .3655** .0036 .5153 1.1685
 
C04 .0849 1.2322 
 1.6726** .1814 1.8176** 2.7145*** 
MC714 .0170 .2439 .2349 .0712 .6526 .9924 
FC714 -.0592 -.7345 -1.1440 -. 0794 -. 6307 -.8828 
AT .0062 2.6955*** 4.0667*** .0039 1.0006 2.0000** 
AREA .0362 1.2440 1.5708*** .0758 1.3908 1.7698 
HED .0020 .0545 .0325 -.0287 -.4165 -.6265 
NW-1 -.2743 -2.7596*** -3.4607*** -.3146 -2.0167** -3.1610*** 
FCH3 -.0008 -1.1429 -2.2500*** -.0011 -1.2222 -2.6000*** 
InTz 3 -.0033 -6.6000*** 11.0000"** -.0033 -4.7143*** -8.2500*** 



aDependent variable = log of marginal-value product of work-at-home, Inh}, 
Independent variables are: 
AGE = age of wife 
AYC = age of youngest child in household 
C04 = number of children between the ages of zero and 4 
MC714 = number of male children between the ages of 7 and 14 
FC714 = number of female children between the ages of 7 and 14 
AT = hours of animal traction employed on the farm 
AREA = size of farm in hectares 
HED = number o years of schooling of head of household 
NW-1 = number of head's wives in household minus one
FCH3 = number of hours of household labor supplied by daughters of head's wives to household 

category three
InTz 3 = natural log of time allocated to home production activities by wife during the entire year,

measured as 360 days
bEstimated coefficients are obtained from the relations expressed in Equation 9 and the bootstrapped 
sampling distributions (number of bootstrap replicate samples was 100).cThe implied t-ratio is the pivotal quantity constructed as the ratio of the estimated coefficient to 
its bootstrap standard error.dRobust t-ratios are defined as the ratio of the coefficient estimate based on the median (MED) of 
the bootstrap estimates to the estimate of the coefficient's standard error, which is based on arobust estimate of standard error called tl-- median absolute deviation (MAD). These estimates areprovided as a robust alternative to the conventional t-ratios based on the normality assumption.

eStatistical significance: = 1% level, ** = 5% level, and * = 10% level. 
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on the animal traction hours variable, AT, confirms this 
expectation (Tables 3.4 and 3.5, all-wives equations). The 
introduction of animal traction technology, therefore, may not 
imply overall less work for the wives. 

The other farm variable, the wife's implicit wage rate, f3 is 
based on the output elasticity of the wife's labor time input in 
farm production estimated using the Cobb-Douglas type produc
tion function. The coefficient on the variable f3 appears, as 
expected, negative and highly significant statistically. In the 
dominantly hbor-intensive production system that is found In 
the traditional agricultural setting of the region, the amount as 
well as the value of the wife's time allocated to farming
activities is often significant. As the value of the wife's labor 
time, or the marginal productivity of the wife in agricultural
production, rises, the wife's time in home production tends to 
become relatively more expensive; and, hence, it is reasonable 
to expect that the wife will allocate less time to home 
production, ceteris paribus. 

The effects of other variables included in the estimating
model, that is, the number of children between the ages of 
zero and 4 years present in the household, CO4, the size of 
the farm (in hectares), AREA, and the number of hours of 
work spent in home production by the female children, FCH3, 
appeared marginally significant statistically (Table 3.8).
Children under 4 years of age require more time and attention 
from the mother, hence they exert a positive effect on the 
mother's marginal productivity in home production. The value 
of the mother's time in home production, therefore, tends to 
rise as the number of children of this age in the household 
increases. However, it is also true that when adult unmarried 
female children are present in the household they share in 
work-at-home. Although, since most daughters in these house
holds marry at an early age, the effect observed through the 
variables FCH3, that is, the young female home-production 
time, might have resulte~d in rendering the effect of this 
variable statistically weak as indicated by the OLS estimates of 
the productivity equation. The result for this variable obtained 
through the bootstrapped productivity equation, as discussed 
below, needs to be noted, however. 

Overall, results similar to those found with the pooled esti
mation are obtained for the bootstrapped marginal-productivity 
equation based on the sample of observations for the 55 eldest 
(senior) wives (Table 3.8). Statistical significance levels are 
generally higher for coefficients of the equation based on the 
eldest wife subsample. However, note the difference in the 
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t-ratios associated with the coefficient on the log of the wife's 
Implicit wage rate, f3. The coefficient Is statistically less 
significant in the equation for the eldest wife, a result that is 
consistent with the values of the F-test of the parameter 
constraint imposed in the work-at-home function (Table 3.7). 

The interesting thing to note, however, is that the use of 
the conservative robust t-tests resulted in some changes in the 
levels of significance of the estimated coefficients on variables 
of the wife's marginal productivity equations (Table 3.8). The 
most noteworthy change appeared for the coefficient on the 
number of hours of household labor supplied by the adult 
female children (the daughters of the household head) to home 
production. In the marginal-productivity equation based on the 
pooled sample of 102 wives, the coefficient on the variable FCH3 
(the female children's labor time in home production) rose in 
significance from the 0.15 level to the 0.025 level. A similar 
change appeared in the eldest wives equation. These results 
suggest that the adult female children's labor time variable Is a 
much more significant determinant of the wife's marginal 
productivity in home production than what may be suggested by 
the results of the standard t-tests. Similarly, the significance 
of the coefficients on the age of the youngest child, AYC, the 
number of younger children 0-4 years old, C04, and the house
hold's farm size, AREA, increased from the 10% level given by 
the standard t-tests to the 5% level or smaller indicated by the 
robust t-tests for both the pooled equation and the eldest wives 
equation (Table 3.8). The differences between the standard 
and the robust t-tests, therefore, suggest there is reason to 
doubt the implications of the standard t-tests. 

Overall, the robust t-tests would imply a larger number of 
significant determinants of the wives' marginal productivity in 
home production and, hence, the wives' value of work-at-home 
than would be inferred from the results of the standard t-tests. 
Thus, we may also conjecture that these results place on firmer 
ground the interpretations and the inferences drawn about 
the estimates of value obtained in this study and serve to 
strengthen our proposition about the determinants of the wives, 
marginal productivity in home production. 

Estimates of the Dollar Value of Wives' Work-at-Home 
The estimates for the dollar value of work-at-home performed 

by an individual wife in an average household are presented in 
Tables 3.9 through 3.12. The estimates of value for the wife's 
home-production services are based on the pooled sample of 102 
wives, as well as the (senior) eldest wives subsample of 55, 
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TABLE 3.9 
Estrmates of the Valuea of Home Production With 
Giver. Combinations of Farm Size, Number of Wives 
and Younger Childrenb 

Key Variables Value Mean Median 
AREA NW-1 V Vc M(V)d SD(V)e 

4 1 471 502 447 172 
4 2 358 377 335 125 
4 3 272 298 267 128 

6 1 506 559 498 302 
6 2 385 419 385 134 
6 3 292 321 303 102 

Value of other variables: C04 = 2, WH3 = 400, FC714 = 3 

Key Variables Value Mean Median 
AREA NW-1 V Vc M(V)d SD(V)e 

1 1 462 527 455 248
 
1 2 471 502 447 172
 
1 3 480 523 476 181
 

2 1 351 381 359 161
 
2 2 358 377 335 125
 
2 3 365 408 377 132
 

Value of other variables: AREA = 4, WH3 = 400, FC714 = 3 

'AlI values are in U.S. Dollars (1 U.S. $ = 225 CFA francs). 

All Wives (N = 102)
bBootstrapped confidence intervals, using data from all wives 

(N = 102). We have reported several descriptive measures of 
the bootstrap distributions for the value estimates V, to give 
some idea of the shape of these distributions. 

cV = the average of 100 simulated values of V.
 
dM(V) = the median of 100 simulated values of V.
 
eSD(V) = the standard deviation of the 100 simulated values of
 

V. 
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TABLE 3.10 
Estimates of the Valuea of Wives' Home Production With Given 
Combinations of Key Variables 

Key Variables Value Mean Median 
NW-1 FC714 V ic M(V)d SD(V)e 

1 1 530 503 542 220 
1 
 2 500 533 472 252 
1 3 471 502 447 172 

2 1 477 486 453 221 
2 2 380 445 391 248 
2 3 292 321 303 102 

Value of other key variables: AREA = 4, C04 = 2, WH3 = 400 

Key Variables Value Mean Median 
NW-i AGE V Vc M(V)d SD(V)e 

1 20 674 771 680 326 
1 30 563 610 528 235 
1 40 471 543 511 252 
1 50 394 417 390 173 
1 60 329 366 324 180 

Other variables: AREA = 4, C04 = 2, WH3 = 400, FC714 = 2 

aSee footnotes a-e of Table 3.9. 

given a variety of combinations of the key determinants of 
marginal productivity. In particular, the effects of the size of 
the farm (AREA), the number of the other wives of the house
hold head (NW-I), the number of young children between the 
ages of zero and 4 (C04), the number of the female children 
between the ages of 7 and 14 (FC714), and the age of the wife 
(AGE) on the estimated value of the wife's home production 
have been explored (Tables 3.9, 3.10, and 3.11). Additionally, 
the interaction between the age of the wife (AGE) and the 
number of the other wives of the household head (NW-I) is 
examined through a simulation to gain some insight into their 
dynamic effects on the value of the wife's economic contribution 
to the household over her life cycle (Table 3.12). 
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TABLE 3.11 
Estimates of the Valuea of Home Production For the Eldest Wives 
Subsample With Given Combinations of Farm Size, Number of 
Wives and Number of Children Age 7-111 Years 

Key Variables Value Mean Median 
NW-1 V Vc M(V)d SD(V)eAREA 

4 1 390 409 358 218 
4 2 284 345 285 207 
4 3 207 231 212 117 

6 1 452 543 468 299 
6 2 330 425 351 235 
6 3 241 263 221 135 

Value of other key variables: FC714 = 2, C04 = 2, WH3 = 400 

Key Variables Value Mean Median 
V VC M(V)d SD(V)eNW-I FC714 

1 1 456 556 484 311 
1 2 421 599 421 320 
1 3 207 231 212 117 

Values of other variables: C04 = 2, WH3 = 400 

aSee footnotes a-e of Table 3.9, except that for this subsample 

N = 55, the number of eldest wives. 

The estimates of value of home production clearly reveal that 
the extent of the economic contribution that farm wives make to 
the rural household depends on the characteristics of the 
household. As evident from Tables 3.9 and 3.10, the value of 
home production increases, as expected, with the number of 
young children of 0-4 years of age (C04) and the size of the 
farm (AREA), while it decreases with increases in the number 
of wives (NW-i) and in the number of the female children 7-14 
years old (FC714). All of the changes in value occur for quite 
obvious reasons. For example, the estimated mean value of 
work-at-home for a wife, given one other wife, two young 
children (0-4 years old), and a farm size of four hectares (9.2 
acres) is $471 (at the 1980 exchange rate of 225 CFA francs 
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TABLE 3.12 
Estimates of the Valuea of Home Production For the 
Eldest Wife Simulating the Dynamic Interaction 
Between Age and the Number of Other Wives 

Key Variables Value Mean Median 
AGE NW-I V Vc M(V)d SD(V)e 

20 0 913 1,154 887 963
 
30 1 538 730 577 612
 
40 2 317 457 324 636
 
50 3 187 207 188 91
 

Value of other key variables: AREA = 4, C04 = 2, FC714 = 2 

aSee footnotes a-e of Table 3.9, except that for this subsample 

N = 55, the number of eldest wives. 

= U.S. $1). This value of home production in an absolute term 
may not appear large. But considering that the estimated 
averdge annual farm income of households generated through 
crop production was $770, a value of $471 generated through 
work-at-home assumes significance (annual farm income equals 
gross revenue from all crops grown on the farm minus pur
chased farm inputs). The significance of the value of home 
production, in this context, lies in the fact that this value (of 
home production) equals 61% of the level of family income 
derived from the farm. 5 And, for the poor rural households, 
the wife's economic contribution through home production to 
family income and welfare is quite substantial. The value of 
home production, however, drops, as expected, to $358 (which 
equals 46% of the level of the family farm income) with two 
additional wives present; and, finally, to $292 (which equals 
38% of the family farm income) with three additional wives 
present (Table 3.9). 

An increase in the number of female children 7 to 14 years 
old also results in decreasing the value of the wife's contri
bution mainly because the female children's work-at-home 
substitutes for the work done by wives. As revealed by the 
estimates (Table 3.10), an average wife's contribution of $530 
with one additional wife and one female child 7-14 years old 
declines to $471 with three female children 7-114 years old. 
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The effects of increases in the wife's age (AGE) that seem to 
represent, among other things, the effects of the physically 
demanding, harsh rural way of life are reflected in the sig
nificant declines in the value of work-at-home for an average 
wife in a household with only one other wife (Table 3.10). 
From age 20 to age 60, the average value of home production 
contributed by the wife is nearly cut in half; at age 20 the 
value is estimated at $674, and at age 60 the value declines to 
$329. The estimating model predicts that the wife at age 60 is 
still individually supplying household services, the dollar value 
of which would still equal about 43% of the level of family 
farm income, on average. It is true that this estimate does not 
adequately reflect the entire dynamics of the household during 
this 40-year span and probably overstates the woman's economic 
contribution. However, what is abundantly clear from the 
results is that this contribution is not insignificant. 

Table 3.11 dramatically illustrates the significant differences 
between the contribution of the eldest wife and that of the 
"average" wife as presented in Tables 3.9 and 3.10. The value 
of home-produced services of the eldest (the most senior) wife 
is, as expected, consistently smaller than the average wife. 
The important point to note is that although the eldest wife's 
economic contribution to home production is relatively smaller 
than the average (younger or junior) wife, the dollar value of 
her work-at-home ranges from $207 to $456, and this still 
amounts to 27%-59% of the level of the family farm Income. 

An attempt to capture important dynamic aspects of the 
household and their influence on the value of home production 
is summarized (Table 3.12) for a typical pattern of correspond
ing changes in the number of the other wives of the household 
head (NW-1) and the age of the head's eldest wife (AGE). In 
contrast to the results presented in Tables 3.9 and 3.10 for an 
"average" wife, the substitution effect due to increases in the 
number of other wives of the household head, coupled with the 
decline in physical capacity that may accompany the aging 
process, reduces the value of home production for the eldest 
wife from a high of $913, at age 20, to a low of $187, at age 
50, and with three other wives present (Table 3.12). We may 
sum up, then, that while other determinants of marginal pro
ductivity are surely changing over the life cycle as well as 
those that are chosen in this study, the results of this study 
are strongly suggestive of the important economic contributions 
that wives make to family income and welfare. 
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Summary and Conclusions of Wives' Home Production 

The results of the study of wives' labor supply to home 
production and the value of her work-at-home can now be 
summed as follows. 

The variables of the estimating model that emerged as 
significant determinants of the wife's marginal productivity in 
home production are the wife's age, with a negative effect; the 
number of hours of animal traction used in farm production, 
with a positive effect; the number of other wives of the 
household head, with a negative effect; and the wife's implicit 
farm wage, that is, the marginal productivity of the wife's time 
in farm production, with a negative effect. 

The use of the robust t-tests implies greater significance for 
the estimates of the coefficient in the marginal-productivity 
equation: the statistical significance of the coefficients on the 
female children's labor time use in home production, the age of 
the younger children in the household, "increased" from 10%-15% 
to 5% or lower over the standard t-tests. These results implied 
a larger number of significant determinants of the wives' 
productivity in home production than were implied by the 
standard tests. 

The estimated value of the wife's work-at-home has been 
shown to vary significantly with the economic characteristics of 
the household; from $292 to $471 (which equals 38%-61t of the 
level of the family farm incomes), according to one set of point 
estimates, and from $187 to $913 (which equals 25%-118% of the 
level of the family farm income), according to another set of 
estimates. The value of the wife's home production tends to 
decrease with the number of other wives of the household head 
and the number of the female children, while it tends to 
increase with the number of younger children, 0-4 years, and 
with the size of the farm. The effect of the wife's age is also 
to decrease the value of her work-at-home. The results also 
appear to be strongly suggestive of the importance of certain 
dynamic interactive effects of the household characteristics on 
the value of home production over the wife's life cycle. 

Overall, the estimates of the value of home production 
clearly demonstrate the significant economic contribution that 
the African rural women make to family income and welfare-
indeed to national income and welfare and, hence, to economic 
growth. 
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IV. LABOR SUPPLY. MARGINAL PRODUCTIVITY AND 
THE VALUE OF CHILDREN'S HOME PRODUCTION 

Labor Supply and Marginal Productivity Equations 
Table 3.13 provides descriptive statistics for the variables as 

well as the definitions of the variables used in the analyses.
The estimated coefficients of the adult children', work-at

home function are presented in Table 3.14, while estimates of 
the marginal productivity equation are presented in Table 3.45. 

The results of estimating the work-at-home function (Table
3.14) and the marginal productivity equation (Table 3.15), are 

TABLE 3.13 
Definitiors, Means and Standard Deviations of 
Variables Used in the Statistical Analysis 

Standard 
Variable and Definition Mean Deviation 

C04 = the number of children between 2.0000 2.1478 
the ages of 0 and 4 

MC714 = the number of male children 1.2857 1.0988 
between the ages of 7 and 14 

FC714 = the number of female children 1.0634 0.9311 
between the ages of 7 and 14 

AGE = the age of the child 21.8700 7.6548 

AGE2 = the square of the child's age 536.0900 402.6955 

NW = the number of wives of the 2.4921 1.3183 
head of the household 

CHT = total time spent in work at 481.5612 391.5;95 
home by child 

LVCTFa= log of daily implicit wage rate 3.4255 0.6667 

aLVCTF (Inh 2 of equation 8, see Model in the Appendix of this 
chapter) is baser- upoii the output elasticity of child labor Input
in the farm production function, estimated as a Cobb-Douglas 
form with constant returns to scale. 
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TABLE 3.14
 
OLS Estimates of Coefficients of the Work-at-Home
 
Function for Children Ages 15 and Above
 

Standard 
Variable Coefficient Deviation t-ratio PROB > t 

Inter. 681.380 527.849 1.291 0.2022 
C04 107.474 19.628 5.476 0.0001 
MC714 -11.509 43.197 -0.266 0.7909 
FC714 12.253 54.673 0.224 0.8235 
AGE --3.444 39.755 -0.087 0.9313 
AGE2 0.120 0.752 0.159 0.8740 
NW -17.239 34.5F,, -0 499 0.6199 

'
 LVCTV- -104.776 64.368 -1.628 0.1093
 

0.3.t43 Adj R2 = 0.3172 F(7,55) = 5.115 
PROB > F = 0.0002 RMSE = 323.567 Condition Index = 13.456 

aCo~f icient on LVCTF restrictac -145, F(1,55) = 0.3905, 

PROB > F = 0.5346. 

quite consistent with respect to the explanatory variables that 
are significant detrminants of either the work-at-home, or the 
marginal productivity in home production. As evident from the 
statistical results, several variables operating at the household 
and farm levels seem to influence the children's marginal 
productivity in home production and, hence, the value of their 
work-at-home. The presence of young children between the 
ages of 0 and 4 years (C04) has the most statistically sig
nificant effect on the time spent on work-at-home and on the 
marginal productivity and, ultimately, on the value of a child's 
household production. According to the estimates in Table 
3.14, one additional child in this 0 to 4 age group induces an 
adult child to supply an additional 107 hours for home produc
tion activities over the course of one year, other variables 
constant. In both the work-at-home function and the marginal 
productivity equation the coefficient of the variable, the number 
of younger children (0 to 4 years old, C04), carries the 
expected sign, and it is statistically significant at a level of 
five percent or less. This result may imply that: (a) the 
preseric of young children in the household raises the value of 
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TABLE 3.15 
Estimates of the Coefficients of the Marginal 
Productivitya of Work-at-Home Function for 
Adult Children 15 Years and Over 

Variable Coefficient 

C04 0.7412 
MC714 -0.0794 
FC714 0.0845 
AGE -0.0238 

AGE2 0.0008 
NW -0.1189 

CHT -0.0069 

Inter. 4.6992 


Standard
 
Deviation 


0.2724 

0.1685 

0.2187 
0.1051 

0.0023 
0.2168 

0.0027 

1.6835 


t-ratio 

2.7210 
-0.4712 

0.3864 

-0.2265 

0.3478 

-0.5484 

2.5556 

2.7913 


BST Mean BST Med 

0.8122 0.7616 
-0.1071 -0.0915
 
0.08,A 0.0852 

-0.4860 -0.0262
 
0.0013 0.0008 

-0.1435 -0.1237
 
-0.0076 -0.0071
 
5.2223 4.8024
 

aThe dependent variable is log of marginal productiv!ty, Inh 2 . 
Estimates are based upon Equation 9 and the bootstrapped 
sampling distributions. The number of bootstrap relicate 
samples was 100. 

time adult children spend in home production, (b) an Important 
role of the young adult children, particularly of the female 
children, in home production is child care, and (c) the 
children's time spent on child care reflects a substitution of 
their time for that of their parents whose marginal productivity 
is likely to be higher for other activities. 

The coefficient of the total home production time of adult 
children (CHT) appears negative as expected; the home produc
tion function has been assumed to exhibit decreasing marginal 
product.tity and this empirical result would seem to support 
that assumption. We note that the coefficient on home produc
tion time is obtained, as are all of the other coefficients in the 
marginal productivity equation, under an assumption of equality 
of the marginal value products in home and farm production. 

Other determinants, such as the number of male and female 
children between the ages of 7 and 14 (MC714 and FC714), the 
age of the adult child (AGE), and the number of wives of the 
household head (NW), do not appear to have any statistically 
significzant impact either on the children's time supplied to home 
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production, or on the marginal productivity of their work-at
home. 

The farm variable, the children's implicit daily wage rate 
(LVCTF), included in the estimating model is based upon the 
output elasticity of the adult children's labor time input in farm 
production estimated using the Cobb-Douglas type production 
function. The coefficient on the variable (L.VCTF) is, as 
expected, negative in the work-at-home function and statis
tically significant at the eleven percent level of significance. 
Within the highly labor intensive production system that 
characterizes the traditional agricultural setting of the region, 
the amount, as well as the value of the children's labor time 
allocated to farming, is, like that of their mothers often 
significant. As the value of the children's time on the farm, 
the marginal productivity of children in agricultural production 
rises, the adult children's time spent in some of the household 
activities tends to become relatively more expensive. Con
sequently, it is reasonable to believe that the children will tend 

.. allocate relatively less time to home production activities, 
other things constant. 

Estimates of the Dollar Value of Children's Work-at-Home 

The results of estimating the dollar value of adult children's 
work in home production are presented in Table 3.16. The 
estimates of the value of home production are based upon the 
sample of both the male and the female children in the house
hold, given combinations of the significant variables determining 
the productivity of children in home production. For example, 
considering that the household consists of three groups of 
family members, the household head, the wives and the adult 
children, plus two children between the ages of 0 and 4 years, 
one male child and one femrnlie child between the ages of 7 and 
1:1 years, an adult child contributes, on the average, approx
imately $190 to the family's annual income (Table 3.16). The 
mean value of an adult child's work-at-home increases; with 
increases in the age of the child, all else held constant, 
although the increase is not significant. It is worth stating 
here that since many of the children eventually marry and start 
households of their own, the participation of children in their 
parent's household activities will, other things constant, tend to 
decline eventually as they grow older. 

The other significant determinant of the value of children's 
work-at-home is the number of very young children between the 
ages of 0 to 4 years. As evident from the estimates in Table 
3.16, the annual value of work performed by 21 year old 
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TABLE 3.16 
Estimates of the Valuea of Work-at-Home of Adult
 
Children Age 15 and Above with Given Combinations
 
of Age and the Number of 0-4 Years Old Children
 
In the Householdb
 

Standard 
Value Mean Median Devation LBC UBc Age C04 

190 324 176 207 98 868 15 2 
190 243 171 247 108 726 17 2 
193 232 185 185 119 616 19 2 
196 280 178 338 117 628 21 2 
325 351 209 502 103 1197 21 4 

aAlI values in US $ = 225 CFA francs.
 
bOther characteristics of the household: NW = 2.5, CHT = 484,
 

MC714 = 1, FC714 = 1.

CLB and UB represent the 9J percent confidence lower bounds
 

(LB) and upper bounds (UB) based upon the distrbution of
 
pseudo estimates of tne value obtained through bootstrapping.
 

children, for example, increases from $196 to $325, an Increase
 
of 71 percent, as the number of younger children (0-4 years
 
old) increases from 2 to 4. other variables remaining constant.
 
This result was expected "nce the presence of very young
 
children in the household in.plies greater need for child care
 
work and, consequently, more work-at-home for the relatively
 
old children, particularly the female children. The dollar value
 
of children's home production equals 25 percent to 42 percent of
 
family income derived from the farm. For the poor rural
 
households, the contribution of rural children through home
 
production is obviously significant. If we add the estimated
 
value of work performed by the children in farm production
 
(which is $86 annually) to the value of their home production
 
($190-$325), the overall economic contribution of children to
 
family income and welfare will assume even greater importance.
 

Summary and Conclusions of Childrn's Home Production
 

The variables in the econometric model that emerged as 
significant determinants of the children's productivity in home 
production are the number of ioung children In the household 
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(C04), with a positive effect, and the children's implicit farm 
wage rate (LVCTF), with a negative effect. As in the case 
of wives, the result of a negative coefficient on the total 
home production time of children supported the hypothesis of 
decreasing marginal productivity in home production. The 
effects of other v:riables such rjs the age of the (adult) child 
and the number of wives per household head statistically 
appeared weak. 

The results of estimating the dollar value of children's home 
production varies with the economic characteristics of the 
household; from $190 or $196 with 2 children between the ages 
of 0 and 4 years, to $325 with 4 children in the age of 0 to 4 
years. This means that the value of children's work-at-home 
stands roughly between 25 percent and 42 percent of the level 
of the family farm income. The mean value of work-at-home 
increases with increases In the age of the children, other 
t" igs constant. 

In summary, quite clearly the children are an important 
source of income for the household and are clearly valuable 
investments to the parents. The decision to raise large 
numbers of children and to maintain extended families appears 
quite rational in light of the value or potential value of the 
income stream that the children can generate over their life 
cycle. Parents may not be directly calculating the "dollar" 
valuc of their children's contributions when deciding to produce 
and invest in children in the same way they may probably be 
doing while deciding to produce other goods. Nevertheless, 
they implicitly make rational calculations of the relative cost and 
the relative benefit, and these calculations have a significant 
bearing upon the parents' decisions about the family size and 
about the investment in the quality of their children, no matter 
how poor the parents may be. 

APPENDIX TO CHAPTER 3: THE MODEL 

Following Gronau we develop a model of home production that 
will lead to a computation of the value of women's work in home 
production. 6 We assume that the household seeks to maximize 
welfare (utility), 

U = U(Z1 , Z2, M), (1) 
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as a function of three types of goods consumed. Z1 represents 
goods produced in the home by males, in partlcuar the head. 
Z2 represents goods produced in the home by females, namely 
the wife. All other goods consumed, M, are purchased in a 
marked at a price PM, The goods Z1 obey the production 
relation 

Z= g(X, T Zi), (2) 

where X = iier goods used by the head in home production, 
and TZi time allocated by head to home production. Goods 
Z2 = are defined by the production relation7 

Z2 = h(aQ, TZ 2 ), (3) 

where Q = output from the farm, a = proportion of total farm 
output used by wife in home production (0 e a < 1), TZ2 = time 
allocated by wife to home production. Farm output, Q, Is 
obtained according to the production relation 

Q = f(F, TQI, TQ2 ), (4) 

where F = purchased farm inputs, T 1 = time allocated by 
household head to farming, and TQ2 = time allocated by wife to 
farming. 8 In addition to the production constraints (2) through 
(4), utility maximizing choices of Z1, and M are madeZ2 
subject to three additional constraints: 

T i = TZl + TQ1I (Sa) 

T2 = TZ 2 + TQ 2 , (Sb) 

TMM + PFF = PQ(0 - a)Q, (5c) 

where T i = total time (net of maintenance,, = 1, 2, PM = price 
of purchased consumption goods, PF = price of purchased farm 
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Inputs, PQ = price of farm output, and (1 - a) = proportion of 
farm output marketed. 

Equating T 1 - T i - Tzi for i = 1, 2 from (5a) and (5b) and 
substituting inio (4) the first-order conditions are given by: 

6/6Z 1 : U 1 + A1 = 0 (6a)
 

616Z 2 : U 2 + A2 = 0 (6b)
 

616M: U3 - AIPM = 0 (6c) 

6/6Q: - ) 2 h1 + A3 + A4PQ0(1 - 0) = 0 (6d) 

616F: - A3 f - ,4 PF = 0 (6e) 

616a: - A2h1Q - A4PQQ = 0 (6-F) 

6/6Tz1: - ).1g 2 + A3 f2 = 0 (6g) 

6/6Tz 2 : - A2 + 3 f3 = 0 (6h) 

Solution of the first-order conditions (6a) through (6h) will 
lead to the major implication that, in equilibrium, the wife will 
allocate time between work in the heie and farm production so 
that the value of her marginal product in home production is 
equal to the value of her marginal effort on the farm. That is, 
from equations (6g), (6c), (6d), a. d (6e), 

MVPfarm = (h 1 )f 3 = [1 + IPQ/PF)f1(1 - a)]h 2 = MVPhome, (7) 

where (h i is the implicit wage rate for the wife's farm labor, 
f3 Is the marginal productivity of the wife in farm work, 
[1 + (PQ/PF)fI(I - a)] is the implicit wage rate of the wife's 
home labor and h2 is the marginal productivity of the wife in 
home production. The implicit wage rates are not measured or 
valued In "dollar" terms because the exchange markets are 
internal. Nonetheless, the "wage rates" are Intuitively 
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appealing. For example, the value of an additional hour spent 
on the farm Is measured in terms of what the marginal output
from the hour expended in farm labor can produce as Input in 
home production. A similar conclusion is reached about the 
wage rate implied for home production. 

While it would be desirable to estimate a home production 
function or value function directly in order to obtain estimates 
of the value of marginal productivity of work at home, unfor
tunately, output, Z2 , i.e., the wife's home production, is 
unobserved. Furthermore, it is difficult, if not impossible, 
particularly in this case, to separate market consumption goods, 
M, from market goods useJ as inputs in home production. 
Instead, we estimate the home production function indirectly by 
estimating a marginal productivity of work-at-home function. 
Actually, the marginal (value) productivity function will be 
estimated through the estimation of a work-at-home function 
(i.e., a home labor supply functkn) given that the equilibrium 
assumption expressed in (7) permits us to use an imputed value 
for the marginal value product of wives' farm work in place of 
the household "wage rate." Since the home marginal value 
product function is the derivative of the value-of-household
production function with respect to the time spent by the wife 
in the home, integration of this function with respect to TZ 2 
will produce an estimate of the value of a wife's contribution 
through work at home. 

Following Gronau and Heckman 9 we assume that the marginal

value product function is of the semi-log form, i.e.,
 

In h2 = a1 - a2 Tz 2 + a3 R, (8) 

where h2 = marginal value product of wife's home labor time, 
i.e., [1 + (PQ/PF)fl(1 - a)) from Equation 7, TZ? = time spent
by wife in home production, R = a vector of characteristics of 
the wife and the household that will affect the wife's marginal 
productivity, and a1 , a2 , a3 are parameters to be estimated. 

The equation that is most useful for purposes of estimation 
is a work-at-home function which may be written as 

TZ 2 = b0 - b1 In h* + b2 R, (9) 

where the relationships among the parameters in (9) and (8) 
are given by 
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(bo/b 1 ) = a0 

(1/bl) = a1 

(b2 / b1 ) = a2. (10) 

The "wage rate" h* in Equation 9 is unobserved. To impute 
a value for the marginal product of work-at-home, it has been 
assumed the equilibrium condition, i.e., Equation 7 was satis
fied and that a reasonable estimate of the value of marginal 
farm product could be established with reference to the market 
price of farm output, PQ, and an estimate of the marginal 
physical product (MPP) of a wife's farm labor. 

This application involved estimating a Cobb-Douglas type 
agricultural production function with the total market value of 
farm output as the dependent variable. The labor inputs, TQ 1 
and TQ 2 , of husbands and wives, respectively, were measured 
over the entire farming season which is approximately 180 days. 
An average hourly farm "wage rate" for the wife f3 = (h1 a)f 3 
was then obtained from the output elasticity of women's farm 
time. Hence for actual estimation purposes we were forced to 
substitute f for h2 in Equation 9. Equation 9 thus was 
estimable, obviously subject to some measurement error and 
other stochastic disturbances. Given that the parameters in (9) 
could be obtained and the parameters of (8) computed according 
to the relations presented in (10), an estimate of the total value 
of a wife's work at home can be computed using the following 
integration 

(Tz 2 

V = h(t) dT 

(Tz 2 

- J0 exp(a0 - aI T + a2 R) dr 

= exp(a0 + a2 R)[1 - exp(-aiTz 2 )j/aI, (11) 

where V represents total value of household production during 
a year. According to our assumptions and method of Imputing 
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wage rates, V will be expressed in "dollar" terms since the 
home and farm hourly wage rates are expressed in terms of the 
market price of farm output. 

The Estimated Econometric Model 

The estimated econometric model involved a stochastic version 
of the work-at-home function in Equation 9 

TZ 2 = b - b I In f3 + b2 R + u, (12) 

where u = stochastic disturbance assumed independent of f3 and 
R and identically distributed across all households In the 
sample. The specific variables characterizing the household and 
the wife represented by R that we used to estimate the rela
tionship (12) are listed and defined in rable 3.2. 

The estimates of the parameters in Equation 8 are obtained 
from those in (12) by using the relations in (10). Point 
estimates of value of home production, V, are obtained by 
computing (11). It is important to note that point estimates of 
V from (11) are subject to sampling and specification errors, 
that is, at the very least, estimates of V from (11) are random 
variables because they are functions of the estimators of a0 , a1 
and a2 . 

The uncertainty associated with the use of these point 
estimates of value for drawing inferences about the economic 
contribution of children in rural West Africa rests on their 
randomness. Unfortunately, standard errors are not readily 
estimated upon which to base additional statistical analyses. A 
method called the bootstrap for obtaining a nonparametric 
estimate of the standard error of V was used to solve this 
difficult problem. Excellent descriptions of the bootstrap 
method are contained in Bickel and Freedman, Efron and 
Therneau.10 This technique also permits us to estimate 
standard errors for the estimated coefficients In the marginal 
productivity function, i.e., Equation 8. Thus, we are able to 
test the significance of the coefficients in the equation and 
draw some conclusions about the relative Importance of the 
determinants of marginal productivity. 

http:Therneau.10
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NOTES 

1. Drawn from papers jointly authored by R.D. Singh and 
M.J. Morey. The section on women is taken from the paper 
published In Economic Development and Cultural Change 
(Chicago: The University of Chicago, 1987). 

2. See Susan Tifft, "The Triumphant Spirit of Nairobi," 
Time (August 5, 1985), pp. 38-40. Reporting on the proceed
ings of the conference marking the end of the United Nations 
Decade for Women in Nairobi, Kenya, the author commented on 
the major proceedings, in particular on the question of the 
economic contributions that women make to national income and 
welfare and on the neglect of women in the development and 
planning processes. To quote from Tifft: "In one section of 
the report, the members urge their countries to put an eco
nomic value on the work of women who raise families, keep 
house and grow crops" (p. 38). Focusing on this rather 
important aspect, Tifft stated: "Indeed according to 3 recent 
survey by Ruth Leger Sivard of World Priorities (Washington, 
D.C.), the cash value of the unpaid labor of women represents 
$4 trillion a year, equivalent to a third of the world's gross 
economic product" (p. 38). The author quoted one of the 
participating women leaders as saying: "Women are very deter
mined that our work no longer be invisible." 

3. Due to data limitation, estimates of the value of 
work-at-home must be obtained indirectly because the quan
tities, as well as the prices of goods and services produced 
within the household (child care, cooking, and product trans
formation, e.g.) are unobserved. One approach to this problem 
entails estimating a marginal productivity function for work
at-home. The work of Gronau (1976, 1980) is useful in this 
effort. However, with Gronau's method the standard errors of 
the estimates of the coefficients in the marginal productivity 
function are not automatically estimated, making it difficult to 
do any sort of statistical inference. This study departs from 
the previous studies by resorting to the bootstrap technique 
suggested by Efron (1979, 1982) that allows for obtaining the 
standard errors for the estimates of the coefficients in the 
marginal productivity function and of the point estimates of the 
value of contribution in home production. In this respect, the 
study provides additional information that would be unobtainable 
through conventional methods. 

4. This has been well focused by the World Bank (the 
African Review Group) in its "Accelerated Development in 
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S-b-Sahara: An Agenda for Action" (Washington, D. C.: 
World Bank, Oct 1981), pp. 74-75. 

5. Relating the value of home production with the family 
farm income is considered extremely relevant for a developing 
country such as Burkina Faso in the West African region 
because (a) farm income is the major income earned by house
holds and (b) the major, in fact, the only source of employment 
outside of the household (for women's labor in particular) is 
agriculture. 

6. Note, that for children, estimates were obtained using 
broadly the same form(s) of the model, and the estimating 
equations. 

7. We have assumed that two separate household production 
functions exist, one for the heads, and one for the wives. The 
rationale or basis for making such an assumption is the tradi
tionally determined male-female roles in home production and in 
other activities among the household members. The wives more 
or less exclusively perform home production tasks of cooking, 
washing, cleaning, food processing (production transformation), 
and child care, while the males perform tasks such as hunting, 
fishing, and most of the construction work. 

8. All three production functions are assumed to exhibit 
decreasing marginal productivity. 

9. See Gronau, "Home Production--a Forgotten Industry," 
Review of Economics and Statistics 73(1980):97-106.; and James 
J. Heckman, "Shadow Prices and Labor Supply," Econometrica 
42(1974) :679-94.
 

10. Sec P.J. Bickel and E.A. Fraedman, "Some Asymptotic 
Theory for the Bootstrap," Annals of Statistics 9(1981): 
1196-1217; Efron, "Bootstrap Methods," and "The Jackknife, the 
Bootstrap, and Other ReSampling Plans"; and T. Therneau, 
"Variance Reduction Techniques for the Bootstrap," Technical 
Report No. 200 (Stanford, CA: Stanford University, Depart
ment of Statistics, 1983). 
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4
 
Household Migration Decisions 

I. INTRODUCTION
 

Economists have generally used a two-sector model to explain 
the rural-to-urban migration of labor at the aggregate or 
regional level, and the labor supply and demand conditions in 
the urban areas (Todaro 1969; Sjaastad 1961, 1962; Sahota 
1968; Berry 1970; Mehmet 1976; and Banerjee 1981). In most of 
the models, the focus is on the individual, who is assumed to 
maximize his or her utility or income while deciding about 
whether and where to migrate. However, in recent years, some 
studies (for example, Mincer 1978) have drawn attention to 
family considerations in migration decisions in the context of a 
nuclear family in which both husband and wife work. The 
Mincer model assumes that migration decisions involve the 
movement of the entire (nuclear) family. In such a situation, 
movement of one individual, or a part of the family, to maximize 
the individual's utility or income may result in the upsetting or 
even the breaking down of the family unit. However, this does 
not hold for most of the African and Asian rural societies in 
which the extended family system is still the rule and the 
household acquires a multicentered character. The migratory 
behavior of individual members reflect, in such settings, family 
decisions. Often, even after the household member migrates,
he generally maintains an essential link with the household 
through: (a) frequent visits to the home village with "gifts" of 
all sorts for the parents and other relatives, and (b) money 
remittances (Banerjee 1981; Singh 1978, 1981). Such a unique 
relationship adds another dimension to the migration process not 
found in the more industrialized societies. Therefore, 
the household characteristics and constraints that may shape
family migratory decisions cannot be ignored, although the fact 
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is that most past studies have, for the lack of household level 
data, ignored such characteristics and relied on aggregate 
regional data. 

The purpose of this study is to Identify, in the setting of 
rural Western sub-Saharan Africa, the best set of economic 
variables which operate at the household level to determine the 
probability that a rural household will allow part of its labor 
force to emigrate. It is recognized that there are important 
sociological and cultural factors which shape the typical rural 
household's interaction with the external sector. Although it is 
difficult to test these relationships empirically, it is believed 
that these sociological and cultural factors mostly work to 
preserve the cohesiveness of the family unit and the traditional 
way of life, and, hence, they may tend to have a negative 
Impact on out-migration. Ultimately, however, economic forces 
induce the household to expand the geographical scope of the 
markets in which its labor force is deployed. In the rural 
sub-Saharan setting, the scarcity of good quality farm land 
seems to be a major factor in rural-urban migration. This 
study hypothesizes that the scarcity of farmland is the major 
"push" factor in the migratory behavior of farm population in 
rural Africa. 

The land-migration relationship for a country in the sub-
Saharan African setting needs to be viewed from two aspects 
which have important bearing on household's migration deci
sions. First, the farming system in the region is highly 
traditional and labor-intensive. In most of the sub-Saharan 
African countries, but unlike the Asian and the Latin American 
countries, there is no class of landless agricultural labor in the 
rural areas. Every family in the village has some land area to 
farm, although every family does not operate the same size of 
farm. There is practically no hiring of paid labor on the farm 
from outside, as traditionally no such market exists in rural 
areas. Most of the farm labor supply comes from the house
holds themselves. Second, there are very limited, or almost 
no, off-farm employment opportunities for rural labor in and 
around the villages which could deter out-migration. In a 
setting such as this, the demand for labor is determined largely 
by the size of the family farm. The combined effect of the 
existing farming systems and the lack of off-farm avenues of 
employment is an extremely low marginal productivity of farm 
labor, in particular the marginal productivity of family male 
labor (Ram and Singh 1984). Therefore, it is only reasonable 
to expect that families with smaller farms and lower per adult 
farm land area will seek to maximize their utility and income by 
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sending out a part of their adult laLor force in search of more 
remunerative work. It is no accident then that the "Mossi" 
region, which is also the most populous region, has, over time, 
witnessed one of the highest rates of out-migration (Census 
Reports, Burkina Faso). 

Although farm size is considered a dominant factor in rural 
migration, the effects of some other economic variables are also 
studied. These are: distance to the main urban centers in the 
area (the urban centers in the area serve as the first stop for 
the migrant and also provide some employment), access to 
information about economic conditions and employment prospects 
outside of the village, and the amount of schooling acquired by
household members. Specifically, the study attempts to 
evaluate the effects on the household's migration decisions of: 
(i) the family farm size in relation to the household's active 
labor supply, (ii) information supply, represented by the 
presence of the household's previous migrants in the destination 
areas, and by the location of the villages with respect to urban 
centers; and (iii) the level of schooling. 

Although several studies on the subject are available for 
most advanced countries and for a limited number of the devel
oping countries, there is a paucity of empirical studies on 
household migration for most of the African developing coun
tries. This is due primarily to the lack of cross sectional 
household data. The availability of a unique set of household 
data from Burkina Faso has enabled this study to analyze the 
household migratory decisions. Furthermore, since the analysis 
is conducted at the disaggregated (household) level, the 
findings will help broaden our understanding of the migration
decision-making process at the level of the household, and the 
economic basis for the decisions which are eventually made. 

II. THE HYPOTHESIS AND THE MODEL 

The household's decisions with respect to labor migration can 
be broken down into two parts: first, the household has to 
decide whether or not to participate in the outside economy as a 
means of enhancing its income earning opportunities; and, 
second, it has to decide on the intensity of participation in the 
outside labor market. It can be hypothesized that the observed 
variations across households with respect to these two are 
attributable to variations in the household's labor needs, and to 
the direct cost involved in sending a member of the household 
to the urban centers and other destination points. The labor 
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needs and the cost variables are measured indirectly through
proxies in the model. The household's labor needs are assumed 
to be directly related to the size of the farm operated by the 
household. The cost to the household of sending out a migrant
is assumed to be related to the availability of informatlon and 
the distance of the village to the main urban centers in the 
region. It is assumed that the households in villages with prior
family migrants, or those located closest to the urban-industrial 
centers, must experience lower migration costs, all other things
equal. Households with prior migrants have been compared to 
early "adopters" of innovations in some of the developing
countries' agriculture, such-as the use of thigh yielding
varieties of seeds and fertilizers etc. (Lipton 1976; Rogers 
1968). 

Two alternative formulations of the migration model have 
been used to test the hypothesis that difficulties in obtaining 
an adequate amount of farmland is one of the major determinants 
of the probability that a household will send out a migrant. In 
the first formulation, Y is assumed to represent a dichotomous 
variable which takes on the va!ue of 1 if the household sent out 
a migrant during the survey period (1977 to 1980), and 0 
otherwise. For the ith household we have: 

PI = P(Yi = 1) = F(XIB), (1) 

where Xi denotes a vector of independent variables, and B 
denotes a vector of unknown parameters. If F is of the form 

F(XiB) = XiB, 
 (2)
 

then (1) is the so-called linear probability model (Pindyck and
 
Rubinfield 1976; 
 Amemiya 1981). For the ith household, the 
equation implies that whether or not the household chooses to 
participate in the outside economy directly by sending out a 
migrant depends on the X vector assuming some threshold 
values, X*. In the above model, the X vector essentially 
represents the variables determine thethat differential between 
labor requirements and availability in the household. The 
linear probability model provides a simple and straightforward 
means of testing models with dummy dependent variables. 

The other alternative formulation of the model to test the 
hypothesis on migration focuses on the intensity of participation 
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of the labor force in the outside market. The form of the 
model is specified in the following section that discusses the 
results of the regression analyses. 

Ill. THE EMPIRICAL RESULTS 

The major findings of the study are reported in this section 
in two parts: the first part provides a brief descriptive 
account of the pattern of migration, the characteristics of the 
migrants including the linkages these migrants maintain with 
their families; while the second part presents the results of the 
statistical analysis of the household's migratory behavior. The 
major focus of the discussion is on the second part, however. 

Migration and the Migrants: A Brief 
Descriptive Account 

The survey data indicate that about 66 percent of all farm 
households in the sample in the regions studied had migrant 
members living outside the village. Of the total number of 
migrants, 70 percent had migrated to the Ivory Coast, 25 
percent to the country's capital city of Ouagadougou, I percent 
to Ghana, and the rest to other cities of the country. There 
were, on the average, about two males and one female migrants 
per household in the sample. Generally, the first to move out 
of the farm is usually the adult male member, later to be 
followed by the spouse(s) and children. Overall, the migrants 
accounted for over 20 percent ot the total population in the 
sample (Table 4.1). 

Most of the migrants are adult males and they belong to the 
relatively small farm households. For example, over 70 percent 
of all the migrants are from households which have less than 5 
hectares, or approximately 12.5 acres, of land area farmed 
(Table 4.2). As one would expect, it is the relatively low 
income households with small farms and poor economic bases in 
the village that would send out adult male workers searchin of 
better employment opportunities. The data in the table support 
this pattern, particularly with respect to the land base. 

The other point that needs to be focused is the contributions 
of the migrants to their households. According to this study's 
estimates, the households with a part of their labor force 
working outside the village received annually, through money 
remittances, $30.00, on average. Although this is a small 
amount in an absolute term, this is a little over 4 percent of 
the family's total annual income. Also, note that this cash 
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TABLE 4.1 
Distribution of Migrants by Age: Farm Households, 
Burkina Faso, 1980 

All Migrants Males Females 
Age Freq. Percent Freq. Percent Freq. Percent 

0 to 6 28 18.4 10 10.0 19 36.5 
7 to 14 13 8.6 8 8.0 5 9.6 
15 to 19 16 10.5 8 8.0 8 15.4 
20 to 24 30 19.7 23 23.0 7 13.5 
25 to 29 26 17.1 19 19.0 7 13.5 
30 to 34 16 10.5 13 13.0 3 5.8 
35 to 39 9 5.9 9 9.0 0 0.0 
40 to 44 4 2.6 3 3.0 1 1.9 
45 to 49 1 0.7 1 1.0 0 0.0 
50 to 54 4 2.6 3 3.0 1 1.9 
55 to 59 2 1.3 2 2.0 0 0.0 
C or more 2 1.3 1 1.0 1 1.9 

152 10 0.0a 100 100.0 52 100.0 

aTotals may not add tip to 100 due to rounding. 

Source: Farming Systems Research, Sample Survey 1979-80. 

contribution of the migrants is in addition to the "gifts"
received in kind (such as clothes, bicycles, grains, and 
sometimes even farm equipment and other inputs) by the 
families of the migrants. 

Household's Migration Behavior: Results of 
Regression Analyses 

The model that has been used to estimate the migration 
relationships is of the following form: 

MGi = b1 + b2LANDNi + b3 DST i + b4 EDUC I + 

b5MGB, + b6AVAG + el (3) 



91 

TABLE 4.2 
Distribution of Sample Households and Migrants 
by Farm Size, Burkina Faso, 1980 

Farm All Migrants Adult Migrants Households 
Sizea Number Percent Number Percent Number Percent 

Under 3.0 29 25.9 19 25.7 13 22.4 
3.0 to 6.0 51 45.5 33 44.6 30 51.7 
6.0 to 9.0 25 22.3 17 23.0 11 19.0 
9.0 to 12.0 0 0.0 0 0.0 0 0.0 

12.0 to 15.0 2 1.8 1 1.4 2 3.4 
15.0 to 18.0 0 0.0 0 0.0 0 0.0 
18.0 to 21.0 0 0.0 0 0.0 0 0.0
 
21.0 or more 5 4.5 4 5.4 1 1.7 

112 100.0b 74 100.0 58 100.0
 

aln hectares, where 1 hectare = 2.47 acres. 
bTotals may not add up to 100 due to rounding. 

Source: Farming Systems Research, Sample Survey, 1979-80. 

where MGi = 1 if the ith household sent out a migrant, and 0 
otherwise; LANDN i = land area farmed per adult by the ith 
household; DST, = 1 if the ith household is located in the 
village which is closest to the capital city of Ouagadougou 
(which is the country's largest city), and 0 otherwise; EDUC i = 
the average years of schooling of the male members of the ith 
household (all females in the sample were illiterate); MGB i 1 if 
the ith household has prior migrant member in the urban center 
(i.e., the migrant's destination point), 0 otherwise; AVAG = 
the average age of the adult members in the households, 1 and 
e i is the error term. The mean values and coefficients of 
variations of the variables of the migration model are provided 
in Table 4.3. 

The coefficients of the variables included in the model were 
estimated using the ordinary least-squares (OLS). As evident 
from the results presented in Table 4.4, the coefficients on the 
variables appear stable across alternate specifications of the 

R2estimating model. The adjusted indicates that, 37 to 40 
percent of the cross-sectional variance in the model is explained 



TABLE 4.3 
Mean Values and Coefficients of Variation of Selected Variables 

Variables 
All Households 

Mean Coef.(%) 
Non-Migrant 

Mean Coef. () 
Migrant 

Mean Coef. () 

Number of Household Members 14.897 56 12.440 71 16.758 46 

Number of adult members (15 and above) 8.276 53 6.440 64 9.667 43 

Number of migrants (15 years and above) 1.931 113 -- -- 3.364 56 

Number of migrants (15 and above) who 
left after 1976 (MG15 76) 1.276 113 -- -- 2.242 54 

Size of household farm in hectares (LAND) 5.218 76 4.966 72 5.410 79 

Amount of farmland per adult member 
of household (LANDN) .697 55 .868 50 .568 51 

Average age of household members (AVAG) 22.974 26 22.560 28 23.288 24 

Average age of adult household member 
(AVAG 15) 34.546 17 34.544 17 34.548 16 

Average years of schooling of adult 
male members (YE7) 1.554 144 0.808 161 2.120 123 

Total years of schooling of household 
(adult male) members (YE4) 5.638 220 2.240 145 8.212 193 
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TABLE 4.4 
Estimated Coefficients of the Migration Model:a 
Farm Households, Burkina Faso, 1980 

Independent Equations: 
Variables () (2) (3) (4) 

Farmland per active house- -. 4922 -. 4591 -. 4899 -. 4881 
hold member (LANDN) (3 . 4 2 0 )b (-2.803) (-3.375) (-3.222) 

Presence of prior .5057 .4875 .5168 .5313 
migrants at destination (4.33) (4.139) (4.319) (4.368) 
points (MGB76) 

Distance (location) of .1647 .1603 .1588 .1670 
villages from main (1.410) (1.292) (1.34) (1.41) 
urban centers (DST) 

Total schooling years of .0024 
male members (YE4) (.540) 

Average schooling years .0128 -- .0024 
of male members (YE7) (.499) (.089) 

Average age of household .0172 .0168 
members 15 years and (1.30) (1.198) 
above (AVAG15) 

Average age of household .0024 .0000 .0000 
members 15 years and (.560) (-.499) (-.467) 
over squared (AVAG15 2 ) 

Average age of household .0124 -.0022 
members (AVAG) (1.36) (-.034) 

Average age of household .0001 
members squared (AVAG 2 ) (.120) 

Constant .2372 .6154 .0991 .1117 
(.69) (.719) (.225) (.248)
 

-2 .40 .37 .39 .39
 

F 5.58 6.57 7.09 7.00 

aThe dependent variable is MG 1 . MG 1 = 1 if the household 

sent out a migrant, and 0 otherwise. 
bt-statistics in parentheses. 
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by the independent variables included in the estimating model.' 
The F-value is significant at the one percent level implying that 
the systematic variation is considerably larger than should be 
expected by chance. 

The coefficient of the land variable, LANDN, the per adult 
member land area farmed, appears, as expected, consistently 
negative and statistically significant at less than the one 
percent level. This implies that the scarcity of farm land is an 
important causal factor in explaining the migratory behavior of 
farm households. In dominantly traditional, labor-intensive 
farming systems, households with relatively larger-sized farms 
and greater amount of land to cultivate per active person would 
tend to have greater demand for labor services on the farm. 
This means that as the size of the farm increases, other things 
constant, there will be less tendency for household members to 
move out. The result supports the land-push hypothesis in 
family migration decisions. 

The result pertaining to the land-migration connection is 
important, for according to some writers (Songre 1973; Fleury
1979, for example), there is no shortage of land in the region,
and, furthermore, the short-fall in farm production is attrib
uted to labor shortages caused by out-migration of labor from 
rural areas. The present evidence does not seem to support
this view. The results of this study indicate that in a 
land-scarce situation the found theof type in sub-Saharan 
region, it would seem economically rational for a part of the 
household's labor force to seek out migration with the objective
of maximizing its utility or income. Furthermore, money
remittances and other "gifts" in kind received from outside 
provide sources of additional income to migrant families in the 
villages. 2 Also note that the estimated per hectare crop yields
and net farm income for the sample households in the study
regions of Burkina Faso show that the per hectare yields and 
net farm income were 15 to 20 percent higher for the migrant
households than the non-migrant households. 

The coefficient of the prior migratory experience variable, 
MGB76, is positive and statistically significant at less than the 
one percent level (Table 4.4). The powerful Impact of the 
prior experience variable on migration may be assumed to 
represent the effects of: (a) the easy and almost free inflow of 
information about outside jobs to farm households which have 
prior migrants located in the urban industrial centers; and (b)
the reduced risks and uncertainties, for the prospective
migrants, involved in moving, waiting and looking for jobs in 
strange areas. The result of the combined effects of (a) and 



95 

(b) Is to lower the costs Involved in migration. The supply of 
information from the previous migrants through visits and 
letters is indeed Important to farm households whose members 
are mostly illiterate and to whom other (formal) sources of 
information are almost inaccessible. Similarly, the presence of 
such members in cities in or out of the country 3 means, for the 
prospective migrants, that there is a place to live and food to 
share with relatives (the prior migrants) who generally take 
care of such members and help them in finding jobs. 

The coefficient of the education variable, EDUC, the average 
school years of the household's male members, has the predicted
positive sign, but it is not statistically significant. The 
schooling of the household head did not show any effect on 
migration, and, therefore, this variable was dropped from the 
estimating model. The weak schooling-migration relation 
appears reasonable to expect in view of the extremely low level 
of schooling among the rural population studied, with little or 
no variations across households. Schooling is mostly at the 
lower primary level, in many cases involving a year or two 
spent in learning Arabic. The coefficient of the average age 
variable, AVAG, appears positive, but statistically weak. The 
coefficient of the distance dummy variable, DST, also has the 
expected positive sign, but again statistically not significant. 

Another Specification of the Migration Model 
and the Regression Results 

The migration behavior of households has been analyzed also 
through an alternate specification of the estimating model 4 
(Equation 4), in which the dependent migration variable is 
measured by the proportion of the household's adult labor force 
that migrates out to urban-industrial centers, whether within or 
outside of the country. This alternate measure of migration 
indicates the intensity of the participation of the farm labor 
force in the external labor market. However, the explanatory 
variables of model 4 remain the same as in the previous model 
(Equation 3). 

MG2 i = c I + c2 LANDN i + c3DST i + c4 EDUC I + 

c5 MGBi + c6AVAG + Ui (4) 



96 

where MG2 = ratio of the adult migrants to the total adult 
members of the household, and U, = the error term (the other 
variables are already defined). 

The results of the estimated coefficients (Table 4.5) strongly 
provide further evidence of a negative impact on labor retention 
on the farm resulting from too little land. As indicated by the 
negative and statistically significant coefficient of the land 
variable, the households with smaller landholdings per adult 
member in the household tend to be the ones with larger pro
portions of their adult members migrating out of the region. 
The coefficient of the prior migration variable (MGB) also 
appears positive and statistically significant at the five percent 
level or lower. As indicated by the results in Table 4.5, the 
average age variable (AVAG) shows a much stronger (positive) 
effect on the household's migration intensity than it did in the 
previous case (Table 4.4). The other variables of the alternate 
model have coefficients with the expected signs, although they 
appear statistically weak. Overall, the results estimated 
through model 4 (Table 4.5) are similar to those obtained 
through model 3 (Table 4.4). The signs as well as the levels 
of statistical significance of the variables of the migration model 
stay stable and consistent across the several alternate specf
fications of the model. 

IV. SUMMARY AND CONCLUSIONS 

The major findings of the study may now be summed up as 
follows. First, the scarcity of good quality farm land and, 
hence, the low demand for labor services on the family farm, 
provide adult members of rural households the incentive to seek 
out-migration. The majority of the migrants are adult male 
members of the household. The result of a negative and 
statistically strong coefficient of farm size shows that the 
land-push hypothesis does, in fact, hold. Second, the result 
also highlights the role of information supply to households 
through prior migrants. This further enhances the mobility of 
farm workers. Both the prior migratory experience variable 
and the location variable exercise positive effects on migration. 
The estimated coefficient for the prior migration variable 
further implies that chain migration favors the family that is an 
early "adopter" of migration. The early "adopters" of migration 
can more readily acquire, process, and use information sent by 
their relatives, and the *eby reduce the costs (also some of the 
risks) of migration. Therefore, it is no surprise that the 
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TABLE 4.5 
Est~rated Coefficients of the Family Migration Equa
tions:a Farm Households, Burkina Faso, 1980 

Independent Equations: 
Variables 0 (2) (3) (4) 

Farm land per active -. 1594 -. 1286 -. 1569 -. 1551 
person (LANDN) (2.94) (-2.055) (-2.923) (-2.78) 

Presence of prior .0831 .0646 .0949 .0948 
migrants at destination (1.89) (1.435) (2.145) (2.114) 
points (MGB76) 

Distance (location) of .0331 .0190 .0268 .0270 
villages (DST) (.75) (.400) (.613) (.617) 

Total schooiing of male -- -- .0002 -
members (YE4) (.136) 

Average schooling years .0003 .0087 -- .0012 
of male members (YE7) (.19) (.885) (.126) 

Average age of household .0072 .0213 .0120 
members 15 years and (2,10) (2.507) (2.327) 
above (AVAG15) 

Average age of household .0000 .0000 
members 15 years and 
above squared (AVAG15 2 ) 

(-1.428) (-1.328) 

Average age of household -- .0081 .... 
members (AVAG) (.332) 

Average age of household -- -. 0001 -- -

members squared (AVAG 2 ) (-.243) 

Constant -.0375 .0674 -.1837 -.1791 
(.29) (.206) t-1.129) (-1.079) 

-2 .18 .12 .20 .20 

F 3.54 2.24 3.35 3.35 

aThe dependent variable is MG 2 , the percentage of the 

household's adult members who have migrated.
bt-statistics In parentheses. 
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presence of prior migrants provides a strong stimulus to small 
farm households to send out members to participate in the 
external labor market. 

NOTES 

1. The average age variable was specified in two alternate 
ways: one for all the household members and the other for 
only the adult members 15 years old and above. 

2. According to some estimates (the World Brnk, the 
Government of Burkina Faso), the recorded migrants' remit
tances from abroad in 1981 to Burkina Faso amounted to nearly
one-half of the official exports of goods ant services (the
unrecorded remittances may be even higher). About one-half 
of the gross annual migrants return to Burkina Faso every 
year, and with them come some very much needed skills. 
Coure: and Pool (1976) estimated the average gain per migrant
from Burkina Faso from each migration (1956-60) as follows: 

Gain (US $) Per Migrant 

Country of employment Cash ($) Kind ($ Total ($) 

Ivory Coast 38 19 57 
Ghana 24 17 41 
All other countries 182 49 231 

All countries 39 20 59 

These data further add to the evidence that the households 
which participate in the external labor force and interact with 
the external market do benefit through cash remittances and 
other transfers from the migrants.

3. It is indeed interesting to point out that of all the 
migrants, as many as 5 percent had at one point or the other,
migrated out of the country (of these 70 percent were in Ivory
Coast and 1.5 percent in Ghana), while the remaining 29.5 
percent migrated to urban centers within the courtry (of the 
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latter, Ouagadougou, the capital city accounted for 24 percent, 
and the other cities, for the remaining). 
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The Economics of Small Farms, 
the Traditional Farming System 

and Schooling 

I. INTRODUCTION 

The majority of farmers in West Africa have small land 
holdings and under low yield conditions produce subsistence 
crops to satisfy family needs. Cropped land per capita ranges 
from as low as 0.1 hectare in Cape Verde to 3.2 hectares In 
Niger. Operational holdings per household in general are small 
with about one hectare (2.47 acres) of land per person in the 
household, and in some cases In some years family farms do not 
produce enough to meet the household's needs. The main cer
eals produced and consumed by small-farm families are millet, 
sorghum, and corn which together account for over 70 percent 
of the total area devoted to cereals. Agro-economic indicators 
for countries in West Africa and a select group of countries in 
semi-arid regions of Africa are presented in Tables 5.1 and 
5.2. These countries have drawn considerable attention lately 
from the international community, donor countries and inter
national organizations alike. 

All countries in West Africa are net importers of cereals 
(Table 5.1) and most of these countries are chronically food 
deficit countries with frequent droughts. Extremely low farm 
productivity is reflected in low yields which in most cases range 
from 300 kg (kilograms; 1 kg = 2.20 Ib) to 700 kg of grain per 
hectare of land (270 pounds to 625 pounds per acre). Perhaps 
these are the lowest yields in the world. Poor soils, unfavor
able and often unpredictable climatic conditions, lack of 
improved technologies for rain-fed cereal crops, disincentives 
created by government marketing and pricing policies are 
factors In the slow growth In farm productivity In almost all of 
these countries. 
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TABLE 5.1 
Population, Income and Agricultural Economic Indicators 
for Some Selected Semi-Arid Countries of Africa 

p0 

- o ao O

4.. 

Countries 
(Africa) o.,-°s U. C.). uU)L I--.- U 



.. 

Ivory Coast 8.9 950 0.9 0.7 119 5 0.3 20 

Zambia 6.0 640 0.9 1.2 252 13 0.8 10Senegal 6.0 490 0.6 0.7 210 16 0.1 28 

Nigeria 90.6 860 0.6 8.4 145 5 0.3 10 
Botswana 0.9 494 0.6 0.1 186 2 1.4 32 
Ghana 12.2 360 0.7 0.6 73 8 1.2 21 

Cameroon 9.3 890 0.9 0.9 128 2 0.0 8 
Sudan 20.2 440 0.6 2.6 145 14 1.2 2
Togo 1.8 340 0.8 0.3 131 1 0.1 6
 
Kenya 18.1 390 1.3 2.2 160 25 2.8 Exb
 

Mauritania 1.6 470 0.3 0.0 135 1 n.a. 69 
Central Afr. Rep. 2.4 310 0.5 0.1 57 0 0.0 10 
Guinea 5.7 310 0.7 0.7 177 0 0.0 7Sierra Leone 3.2 390 1.4 0.6 206 0 0.1 6 
Benin 3.7 310 0.7 0.3 110 1 0.0 11 
Gambia 0.6 370 0. 0.1 198 10 0.3 28 

Tanzania 19.8 280 0.8 1.5 113 5 1.2 13 
Niger 5.9 310 0.4 1.2 271 0 0.0 3 
Cape Verde 0.3 340 0.5 0.0 131 4 0.8 90Guinea BLssau 0.8 190 1.0 0.1 223 1 0.0 25 
Chad 4.6 80 0.5 0.6 145 1 0.0 3 
Somalia 4.5 290 0.6 0.2 110 n.a. 1.2 34 
Ethiopia 32.9 140 1.0 4.9 174 2 0.3 1 
Burkina Faso 6.5 210 0.5 1.1 186 1 0.0 2 
Mali 7.1 180 0.7 1.1 203 1 0.1 6 

aFor the years 1975-1977.
 
bCodes: n.a. = not available, Ex = net exporter.
Source: World Bank, FAO, International Agricultural Develop
ment Service, and government publications, 1975-1980. 
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TABLE 5.2
 
Distribution of Arable Land Area Under Major Crops

in Selected Semi-Arid African Countries, 1975-1977
 

-) Q-o ) ) Q) • 

c - L. cL L. L. L. 

SAFGRAD 3 E M w M 

Countries M .L= 
(Africa) w E wu 0 o o c#' 

Ivory Coast -- 0.7 .. .. .. .... .. 
Zambia 6 . 6 a 1.3 11.9 .. .. .. .. .. 
Senegal 
 11,.7a 1.1 -- 5.0 -- 81.2 13.8 --
Nigeria -- 13.0 50 . 1a 16.5 42.8 34.3 16.4 1.0 
Botswana -- 0.2 .- .. .. .. .. .. 

Ghana 4.4 0.8 8 8 . 5a 46.4 19.6 14.3 9.6 --

Cameroon 14.2 0.8 12.6 49.1 --
 19.1 1.8 --

Sudan 2.8 4.1 53.6 0.6 70.4 
 17.9 -- 11.0 
Togo -- 0.3 .. .. .. .... .. 
Kenya 2.7 1.7 11.3 73.5 -- 16.5 1.6 6.8 

Mauritania 1.0 0.2 16.7 9.1 -- 90.9 .. ..
 
Central Afr. Rep. -- 0,2 .. .. .. ..
.. .. 
Guinea 16 . 9a 1.0 24 . 7a 27.7 -- 12.2 60.1 --

Sierra Leone -- 0.4 .. .. .. ..
.. .. 

Benin -- 0.4 -- 79.1 17.8 3.1 .. ..
 

Gambia -- 0.1 .. . 42.9-- 57.1 --

Tanzania 11.8 2.0 7.5 33.3 -- 57.0 9.2 
 0.8
 
Niger 11.8a 2.9 18 . 6a 0.3 28.7 65.4 5.6 --

Cape Verde -- 0.0 .. .. .. .... ..
 
Guinea Bissau -- 0.1 .. .. .. .. .. .. 

Chad 5 . 4a 1.1 13.0 1.2 -- 91.4 6.4 1.0 
Somalia 1.6 0.4 54.5 .. .. .... .. 
Ethiopia 10.6 5.1 45.5 25.1 17.6 3.9 -- 16.5 
Burkina Faso 19.4 2.2 41.9 7.1 58.8 30.8 3.3 --
Mall 9 . 4a 1.5 12 . 6a 6.9 69.8 23.3 -

alncludes permanent crops. 
Source: World Bank, FAO, International Agricultural Develop
ment Service, and government publications. 
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Rainfed crops have by and large lagged far behind irri
gated crops (rice in particular) in development of technologies 
for more economical and higher yields. No technological 
breakthrough is in sight for cereal crops, particularly with 
regard to varietal improvements. Those new varieties of 
sorghum, millet and maize that have been or are being devel
oped and/or tried by plant breeders and agronomists for the 
low rainfall and high risk regions of Africa have not yet been 
demonstrated to be superior to current local varieties. It is 
against this background that the study of the existing farm 
production systems practiced by the Voltaic farmers (in Burkina 
Faso) and the constraints confronting them Is presented In this 
chapter which may help appreciate the problems of low produc
tivity and low farm income in African countries, and eventually 
aid the search for solutions. 

The discussion in the following sections of the chapter 
focuses on: an overall description of agriculture in Burkina 
Faso in section II; the characteristics of the existing farming 
systems, crop patterns and crop yields in the three study 
regions and on the sample farms in section III; household grain
production, marketed surplus and prices in section IV; input 
use, credit constraint and the demand for production credit in 
section V; production function for major crops estimated 
through regression analyses in section VI; the estimated mar
ginal value product of production inputs in section VII; and the 
estimates of the household (aggregate) level production func
tion, the male-female productivity differential and the economic 
effects of education on farm production in section VIII. 

II. AGRICULTURE IN BURKINA FASO: AN 
OVERALL VIEW 

Burkina Faso is landlocked by Mali on the North and West, 
Ivory Coast, Ghana, and Togo on the South, and Benin and 
Niger on the East. The land area is 274, 200 km2 (106,500 
mi ) with an estimated population of 6.5 million (mid-1982). 
Eighty percent of the country's total population is engaged in 
agriculture. The latest population growth rate estimate is 2.6 
percent per annum. 

Most of Burkina Faso lies in the Sudan vegetative zone. 
Annual rainfall varies from 500 mm (northeast) to 1500 mm 
(southwest). More than 100 mm of rainfall per month occurs in 
4-5 months of the year with the maximum occurring in August. 
Most of the soils are classified as ferruginous tropical. Sands 
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covered by laterite crusts are extensive in the northeast, 
southwest, and central regions. Solis of southern and eastern 
regions were developed from granite, gneisses, and schists. 
Soils are generally lacking in fertility, and In scanty rainfall 
areas may be very hard to plow. 

Among the semi-arid African countries, Burkina Faso, Malil, 
Ethiopia, Somalia and Chad, rank lowest in terms of per capita 
income with ranges between 80 and 290 US dollars, and literacy 
rate which is not more than 5 to 10 percent of the total adult 
population. By most major economic and agricultural indicators 
(Tables 5.1 and 5.2) Burkina Faso can be rated as one of the 
least developed among the low income countries. 

Arable land, however, consticutes only 19.4 percent of the 
total available land. According to the 1975-1977 data, Burkina 
Faso has had 2.2 million hectares of land under cereals which 
accounts for about 42 percent of the country's total arable 
land. Cropped land per capita amounts to 0.9 hectares. The 
major cereal crops produced in the country are sorghum, millet 
and maize. The area percentages devoted to major cereal and 
other crops per farm estimated by the Directorate of Agricul
tural Services (Burkina Faso 1974-1975) are as follows: 
sorghum, 36 percent; millet, 29 percent; maize, 5 percent;
rice, 3 percent; cowpeas, 3 percent; peanut, 7 percent; and 
cotton, 7 percent. 

Cereal yields for the country average around 500 kg per
hectare. Production of cereals varies from 170 kg to 186 kg 
per capita per annum. Of the total cereal consumption, imports
accounted for two percent of the country's total consumption 
during 1975-1977 (7 percent during 1973-1974). The data 
presented in Tables 5.3 through 5.6 demonstrate the gap
between estimated requirements and production. The question
is how to augment supply to meet the growing need for food by 
an increasing number of people. With the current average yield
level of 500 kg per hectare under cereal crops, the task at 
hand is undoubtedly difficult. Assuming a 2.6 percent rate of 
population growth, total food production, for example, will have 
to increase almost 30 percent by 1990 In order to maintain the 
current per capita consumption level without a greater propor
tion of imports. Various questions arise with respect to the 
problem of increasing production levels. For example, can and 
should extensive farming be promoted if additional land Is 
available for cereal production or should intensive cultivation 
practices be encouraged, if the necessary inputs are or can be 
made available to farmers? There are no obvious answers to 
these questions. 
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TABLE 5.3 
Production Levelsa and Trends in Burkina Faso 

Paddy Cowpea Peanut Pulses 
Years Sorghum Millet Maize Rice (dry) (in shell) Beans 

1961-65 514 300 100 34 71 58 -

1970 563 378 55 34 65 6,, -

1971 493 277 66 37 60 66 -

1972 512 266 59 30 60 60 -

1973 481 253 58 32 50 63 -

1974 400 220 50 25 55 40 -

1975 738b 383b 8 4b 40b -- 90 180 
1976 534 347 60 36 -- 72 180 

1977 634 354 73 37 -- 57 165 
1978 610c 406c 100c 28c 70c 180 
1979 
1980 

610 

559d 

431 
330 

100 c 

10 0d 
30c 

30d 

--

--
75d 

77d 
190d 
190 d 

1981 750 400 .. .... 77d -

aAll production levels in units of 1,000 metric tons. 
bFAO--official statistic. 
CFAO--unofficial estimate. 
dFAO--estimate. 

Source: Ministry Rural Development, Government of Burkina 
Faso and FAO yearbook of production except as footnoted. 

The farmer is a principal actor in the production
consumption process. He is influenced by a number of factors 
over some of which, the exogenous ones, he has no control, 
and which may seriously constrain his production efforts. An 
important concern for farming systems research is to find 
appropriate technological innovations that raise the productivity 
of agriculture, and for public policy an important concern is 
the diffusion of such innovations. Innovation may take various 
forms, for example, improved seeds that are disease resistant 
and high yielding; use of chemical fertilizers, insecticides and 
pesticides; introduction of better management practices; and 
suhstitution of capital equipment, machinery, and animal 
traction for labor. 

There could be some attractive propositions with regard to 
new crop varieties. For example, ICRISAT's 1 new sorghum 
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TABLE 5.4
 
Estimated Levels of Cereal Consumptiona in Burkina Faso
 

Crop 1970 b 19851980 1990 

Millet/Sorghum 130 131 131 130 
Maize 11 11 12 12 
Rice 4 4.5 5 5 
Wheat 4 5 5 5.5 
Cowpea 20 21.521 22 
Peanut 6 66 6 

aln kg/capita/year. Estimates for 1970 are based on actual 
consumption and others upon FAQ projections considering 
elasticity of demand. Taken from International Fertilizer 
Development Center (IFDC), Volume IV, Upper Volta.bThe range of per capita supply for 1970-79 is 148-181 kg.
The average for the period is 167 kg/person. When adjusted 
for milling and other losses, the average supply is 150 
kg/person.
 

TABLE 5.5
 
Estimated Food Requirementsa in Burkina Faso
 

1970 b 1980 1985 1990
 
Crop Low High Low High Low High Low High 

Millet/ 
Sorghum 699 786 893 902 1,0191,026 1,1661,168 

Maize 58 65 74 78 85 91 97 106
 
Rice 22 25 28 31 32 37
37 44
 
Wheat 23 26 29 33 33 41 38 50
 
Cowpea 109 123 139 145 159 168 182 196
 
Peanut 31 34 40 41 45 47 52 55
 

aln units of 1,000 metric tons. 
bEstimates for 1970 are based on actual consumption. "Low" Is 
based upon per capita consumption at estimated level of 1970 
and "High" is based upon elasticity of demand (as per FAO 
projections). Taken from International Fertilizer Development
 
Center (IFDC), Volume IV, Upper Volta.
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TABLE 5.6 
Cereal Importsa In Burkina Faso 

Grain 
Year Wheat Rice Maize Other Relief Aid Total b 

1960-65 8 3 1 2 0 14 
1970-71 22 2 1 0 -- 25 

1972 34 2 6 1 -- 41 
1973 14 1 22 22 50 108 

1974 21 3 24 30 95 170 
1975 13 10 5 0 -- 28 
1976 16 12 1 0 -- 29 
1977 28 18 0 8 -- 54 

1978 24 10 0 29 -- 63 
1979 36 26 2 19 -- 82 
1980 50 29 3 13 -- 95 
1981 41c 2 0C ........ 

aln units of 1,000 metric tons per year.
 
bExcluding missing data.
 
cFor only nine months.
 

variety, E-35-1, has a yield potential of 3.5 to 4.0 metric tons
 
of grain per hectare, maize (IRAT 2 100 and BDS III) 3.0 metric
 
tons per hectare, and cowpea (KN1), 1.5 to 2.0 metric tons of
 
grain per hectare on experimental plots. Even If only 50 to 60
 
percent of these yield levels are realizable under farm condi
tions, large shifts in production levels, and consequently in
 
farming systems could result from the adoption of such new
 
varieties.
 

Unfortunately, these potentials are not easy to realize. The 
grain producing farmers in Burkina Faso have not, as demon
strated by data in the following sections, adopted this tech
nology. Commercial fertilizer use by small farms (10,000 tons 
per year) is insignificant. The production system in effect 
continues to follow traditional crop patterns and management 
practices. Questions regarding reasons for this have been 
raised by agronomists, economists, and policy makers. Is the 
current situation caused by technological relationships, economic 
feasibilities or lack of knowledge and resources needed to 
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translate the various yield potentials Into realities under real 
farm conditions and constraints? 

Varietal improvements, more efficient agronomic practices, 
use of animal traction, and the use of modern farming practices 
are all needed. However, equally and perhaps most important
is whether we can succeed in finding a suitable technology that 
is adaptable by current operators to the existing farm systems 
and which will increase production on a substantial number of 
the small farms that make up those systems.

In order to gain insight into this question it is important to 
consider the farming systems and methods used by small farm
ers in the three sample regions of Burkina Faso with major
emphasis on crop production systems, factors influencing crop
yields, use of modern inputs, animal traction and its impact on 
production and labor use, and some Implications for research 
and development. 

Ill. FARM PRODUCTION SYSTEMS IN THE 
STUDY REGIONS 

The three rural development organization regions (ORDs), 
Ouagadougou, Ouahigouya and Zorgho selected for study in the 
first phase of the Farming Systems Research (1979 and 1980) 
are in the central region of the country. In terms of agri
cultural potential the Ouagadougou and Zorgho regions have 
been categorized as "poor" while the Ouahigouya region was 
categorized as a "very poor" region. 3 The three study areas 
have much higher population density (25 to 43 persons/sq kin)
than the rest of the country (average density 18 persons/sq. 
kin). The pressure of population on agricultural land is 
accordingly highest in these regions. 

The data presented in Table 5.7 provide a comparative view 
of the cropping systems and levels of productivity in the three 
study regions vis-a-vis some of the country's other regions in 
the selected regional development organizations, the ORDs. 4 

These data indicate that cereal crops occupy the highest 
proportion of land under cultivation in all regions, although in 
the lower rainfall regions, the relative area under cereals is 
larger than in the high rainfall areas. For example, cereals 
occupy 92 to 93 percent of cultivated land in Dori located in the 
Sahel region (400-700 mm rainfall) and Yatenga (600-700 mm 
rainfall) regions of the Northwest Central Plateau comparedas 
to 70 percent in the Western regions of Bobo, Diebougou and 
Banfora (1100-1400 mm). Similarly, in Ouagadougou, Yatenga 



TABLE 5.7 
Land Use, Cropping Systems and Yield Levels in the Three Study Regions 
vis-a-vis Some Selected Regions of Burkina Faso, 1977-1978 

Area/Crop/Rainfall 
Study Regions/ORDs 

Ouaga Yatenga Koupela Bobo 
Other Selected ORDs 

Diebougou Banfora i-ada Dori 

Total Cultivated Land 
Area 1977 (1,000 haa) 490 220 130 150 200 90 190 140 

Area Under Cereals 
(1,000 ha) 

Percent of Area 

Under Cereals 

390 

80 

205 

93 

100 

77 

105 

70 

140 

70 

70 

78 

155 

82 

130 

93 

Cotton (1,000 ha) 4 .... 20 4 ...... 

Legumes (1,000 ha) 15 9 18 11 16 8 17 --

Cultivated Area per 
Active Person (ha) 0.96 0.80 1.00 1.02 1.10 1.02 0.74 

Area Per Farm Under: 

Sorghum (ha) 3.64 1.80 2.70 2.46 1.80 -- 2.95 2.30 

Millet (ha) 3.64 1.20 2.70 1.26 1.90 -- 1.48 2.30 

Maize (ha) -- 0.005 0.13 0.30 0.30 -- 0.42 



Peanut (ha) 

Cowpea (ha) 

Cotton (ha) 

0.15 

--

0.09 

0.15 

0.20 

0.03 

0.56 

0.15 

0.03 

0.42 

0.24 

0.72 

0.45 

0.65 

0.11 

--

.--

--

0.77 

0.30 

-

0.77 

--
Yields Per Hectare 
Sorghum (kgb) 

(1977-78): 
495 368 650 844 545 560 848 148 

Millet (kg) 408 300 360 690 434 520 618 229 
Maize (kg) 

Peanut (kg) 

263 

315 

206 

313 

250 

500 

1,045 

620 

651 

402 

850 

780 

1,230 

718 

-

250 
Cotton (kg) 365 201 229 866 249 140 700 200 

Rainfall (mm):c 
Minimum 

Maximum 

750 

1,000 

600 

700 

700 

1,000 

1,100 

1,200 

1,100 

1,200 

1,200 

1,400 

700 

1,000 

400 

700 

aOne hectare (ha) = 2.47 acres. 
bOne kilogram (kg) = 2.20 lbs. 
CRainfall in milimeters (mm). 

Source: Ministry of Rural Development, Government of Burkina Faso. 
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and Koupela (Central regions) sorghum and millets are compara
tively more important In cropping patterns than they are In the 
Western and the Eastern regions. In the Western and the 
Eritern regions, maize, peanut and cotton occupy a more 
important place than in the Central region. 

Also noticeable are significant inter-regional yield differ
entials for the major crops such as millet and sorghum. Per 
hectare yield of millet is as low as 229 kg in Dori, 300 kg in 
Ouahigouya (Yatenga), 408 kg in Ouagadougou region as com
pared to 690 kg in Bobo and 618 kg in Fada. These differ
ences are consistent with rainfall patterns. Other crops 
evidence similar yield differences. The average per hectare 
yield for cereal crops in the country is estimated to be 500 kg. 

Differences in yield reflect, among other things, conditions 
of rainfall, soil fertility, management practicer, and the overall 
resource endowments of the various regions. Equally impor
tant, they may suggest future possibilities and prospects for 
productivity-increasing efforts through technological changes, 
and developmental policies with regard to infrastructures, credit 
and fertilizer distribution, and farmer training and skill 
formation programs. This is especially true of differences in 
yields among farmers of the same and/or relatively homogeneous 
regions. There are cases in other countries where traditional 
farm management specialists have simply carried the "best" of 
the local practices from one farmer to another. 5 Researchers 
have isolated and developed varieties and methods to make the 
high yields easier to achieve. Incentives and infrastructure 
needs were isolated in the process and considerable economic 
development achieved at relatively low cost. 

Cropping Systems 

Millet and sorghum are the two most important cereal crops 
produced and consumed by farmers in Burkina Faso. As shown 
by the data in Table 5.8, millet, the principal field crop 
occupies 66.4 percent of the total cropped area followed by 
sorghum with about 20 percent. The other cereal crop grown 
almost universally by farmers Is maize, although in terms of its 
relative share in the total cropped area it occupies only about 3 
percent of the total farmed land. Peanuts are an important 
cash crop which is grown on 7.6 percent of the total cropped 
land in the study regions. In addition, there are a number of 
minor crops such as okra, bambarra nuts, roselle, etc. that are 
grown either as sole crops or as associated crops. In terms of 
land area, such crops occupy between 1 and 2 percent of total 
cropped land. 
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TABLE 5.8
 
Crop Area Distribution In Sample of Small Farms,
 
Burkina Faso, 1980
 

Principal Under Crops in Sample Average Cropped Area 
Crops a Area (hab) Percent Per Household (ha) 

Millet 203.58 66.4 3.40
 
Sorghum 60.89 19.8 1.00
 
Maize 8.63 2.8 0.111 
Peanut 23.34 7.6 0.34
 
Bambarra Nuts 3.96 1.3 0.07
 
Okra 0.73 0.2 0.01
 
Misc. Crops 5.64 1.9 0.09
 

Total 306.77 100.0 5.05 

a0 f the field areas, 96 to 98 percent are under millet and 
sorghum and associated crops with cowpea as the most domi
nant second crop In association. Millet and Sorghum are also 
grown as associated crops.

bOne hectare = 2.47 acres. 

Source: Farming Systems Research, Sample Survey, 1980. 

Growing crops in association is an important characteristic of 
the existing farming system that is practiced universally by 
small farmers in most parts of Africa. Sometimes farmers grow 
four to five crops in the same field. Data In Tables 5.9 and 
5.10 show the crop associations followed by farmers in the 
study regions. Cowpea is by far the predominant second crop 
grown in association with cereal crops such as millet and 
sorghum. In fact, cowpea is grown mostly as an associated 
crop. Cowpea as a sole (mono) crop is more the exception than 
the rule on small farms In West Africa. 

There are at least two hypotheses regarding the practice of 
growing crops in association in preference to mono cropping. 
Some crops are more susceptible to insects when grown in pure 
stands. Secondly, cowpea, the most important associated crop 
is a legume with some nitrogen fixation effects. However, this 
effect may be small with the low proportion of cowpeas in the 
usual crop mix. 
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TABLE 5.9 
Cropping Patterns: Percentage Distributions of Fields by Crops, 
Farms in Three Regions, Burkina Faso, 1980 

Nedogo Aorema 
Main All Main 
Fields Fields Fields 

Millet Mono 13.3 5.0 9.2 

Millet Cereal 6.6 2.5 --


Millet Cowpea 63.9 24.0 69.3 

Millet Others 16.2 6.0 21.5 


100.0 37.5 100.0 


Red Sorghum Mono 27.3 2.5 --


Red Sorghum Cereal 15.2 1.7 .... 

Red Sorghum Cowpea 33.3 2.8 .... 

Red Sorghum Others 24.2 2.2 .... 


100.0 9.2 .... 

White Sorghum Mono 10.0 0.6 .... 

White Sorghum Cereal 5.0 0.3 --


White Sorghum Cowpea 85.0 4.7 100.0 

White Sorghum Others -- -- --


100.0 5.6 100.0 

Sample of Small 

Digre 
All 

Fields 

0.4 
1.8 

29.5 
0.7 

32.4
 

1.0
 
0.7
 

20.3
 
2.0
 

24.0 

0.7 

0.4 
0.4 
1.5 

All 
Fields 

2.7 

20.0 
6.2 

28.9 


13.0 

13.0 

Main 

Fields 


1.0 
5.4 


91.4 
2.2 

100.0 


4.3 

2.9 


84.1 

8.7 


100.0 

50.0 

25.0 
25.0 

100.0 



Maize Mono 
Maize Cereal 
Maize Cawpea 
Maize Others 

9.3 
37.2 

--

53.5 

1.0 
4.4 
--

6.3 

22.2 
50.0 
--

27.8 

1.8 
4.0 
--
2.2 

7.7 
84.6 
7.7 
--

0.4 
4.6 
0.4 
--

Peanut Mono 

Peanut Cereal 
Peanut Cowpea 
Peanut Others 

Okra 
Okra Others 

Bambarra Nuts 

Bambarra Nuts &others 

Roselle and Others 

100.0 

46.0 

--
--

54.0 

100.0 

95.0 
5.0 

100.0 

28.0 

72.0 

100.0 

--

11.7 

8.0 

-
--

9.4 

17.4 

10.2 
0.5 

10.7 

2.0 

5.0 

7.0 

100.0 

48.3 

--

51.7 

100.0 

40.7 
59.3 

100.0 

57.1 

42.9 

100.0 

8.0 

12.4 

--

13.3 

25.7 

2.2 
3.2 

5.4 

10.7 

8.0 

18.7 

100.0 

50.0 

5.6 
44.4 

100.0 

85.7 
14.3 

100.0 

45.5 

54.5 

100.0 

5.4 

9.5 

1.0 
8.4 

18.9 

4.2 
0.6 

4.8 

3.5 

4.2 

7.7 

Rice (Paddy) 
Cowpea 

Cowpea and Others 
Other Crops 

--

.... 

. 
--

0.8 

-
0.3 

--

.... 
--

.2.8 

--

--

--

0.7 
1.4 
0.4 

Red Pepper .. -2 
-- 100.2 -- 99.7 -- 100.0 

Source: Farming Systems Research, Sample Survey, 19/9-80. 
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TABLE 5.10 
Relative Distribution of Fields by Crop Combination, Sample of Small 

Farms in Three Regions, Burkina Faso, 1980 

Percent Distribution of All Fields Operated by Households 

Crop Combination Nedogo Aorema Digre 

0.4Millet Mono 	 5.0 2.7 
2.2Millet and Cowpea 3.0 	 8.4 

6.2 	 0.4Millet and Roselle 	 5.0 
0.7Millet and Red Sorghum 1.0 --

Millet and Earthpea 0.3 .-

--	 15.0Millet, Cowpea, and Roselle 20.5 

Millet, Bitto, and Cotton 0.6 .--

Millet, Red Sorghum, and Cowpea 0.6 14.0 
--	 0.4Millet, White Sorghum, and Roselle 0.6 

0.3Millet, Cowpea and Rice 
11.7 	 0.7Millet and Other 	 0.8 

1.0Red Sorghum Mono 2.5 	 --
.--Red Sorghum and Maize 	 0.8 
.--Red Sorghum and White Sorghum 0.6 

0.7Red Sorghum, White Sorghum, and Roselle 0.3 	 --

-- 4.0Red Sorghum and Cowpea 	 1.0 

Red Sorghum, Cowpea, and Roselle 2.5 	 -- 14.0 
.--Red Sorghum, Cowpea, and Sesame 0.3 



Red Sorghum and Roselle 
Red Sorghum and Others 

White Sorghum Mono 
White Sorghum and Cowpea
White Sorghum, Cowpea, Millet, and 

1.0 
__ 

0.6 
0.8 

Roselle 0.3 

--

-
4.0 

1.0 
1.0 

3.3 

--
Maize Mono 
Maize and Red Sorghum 
Maize and White Sorghum
Maize and Roselle 
Maize and Other 

Peanut Mono 
Peanut and Roselle 
Peanut and Other 
Okra Mono 

Okra and Other 

1.0 
0.8 
1.3 
1.3 
7.0 

8.0 
9.0 
0.3 

10.0 

0.6 

2.0 
--
-
2.2 
4.0 

12.4 
2.7 

10.7 
--

5.4 

0.4 
0.7 

0.4 
4.0 

10.0 
5.2 
4.8 
4.4 

0.7 
Rice Mono 0.8 --
Bambarra Nuts Mono 
Bambarra Nuts and Roselle 
Bambarra Nuts and Other 

Other Crops 

Total 

2.0 
5.0 
--

0.3 

100.0 

10.4 
4.8 
3.0 

--

100.0 

3.6 
1.8 
2.5 

2.5 

100.0 
Source: Farming Systems Research, Sample Survey, 1979-80. 
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In most cases farmers in the sample followed a continuous 
crop rotation pattern, i.e., millet (and associated crops) after 
millet, and sorghum after sorghum with minor adjustment with 
changes in peanut planting. Farmers have followed this prac
tice for decades without any application of fertilizers. Despite 
the cultivation of cowpea as a legume crop in association, soil 
fertility has definitely been depleted over time. Farmers have 
tried to avoid this problem to some extent in some areas of the 
Mossi Plateau by leaving land fallow. However, the practice of 
fallowing has been limited considerably by the Increasing 
pressure of population on land. 

Cowpea as stated earlier is grown universally as an assoc
iated crop with millet and sorghum. In the sample of 50 
farmers selected for intensive observation, there was only one 
who grew cowpea as a single crop and that also in only one of 
his fields which constituted 0.4 percent of the number of fields 
operated by the farmer. 

Since cowpea production as a single crop is not common, it 
could be difficult to promote the idea of a single cowpea crop at 
this stage. In most of the crop research and field trials it 
seems to have been generally assumed that farmers will grow 
cowpea, or other crops such as sorghum or millet, as a single 
crop not in association with other crops. Farmers in general do 
not follow such a practice, nor do they generally accept such a 
system. 

Maize is grown by every household with an average nf one to 
two fields per household. However, only a small proportion of 
cropped land is devoted to this crop. Maize is usually grown 
on land closest to the compound (champs de case). Fields close 
to the compound are generally of better quality in terms of soil 
fertility. Farmers have, over time, augmented the fertility of 
the soil in thcse fields with household and other forms of 
organic waste materials. 

Peanuts are produced by almost all households because of 
the cash value to the household. This crop occupies 7 to 8 
percent of total farm land and is of greater economic importance 
than the rest of the minor crops in the household's farm 
production system. As explained later, women play an impor
tant role in the production of this crop. 

Labor Supply on Small Farms 

Estimates of the available labor supply are presented by 
village in Table 5.11. On an average, a farm household in the 
sample has 4 to 6 labor units available for work. Next In 
importance to land, the amount of available labor determines 



TABLE 5.11
 
Estimates of Ava.lable 
Labor Forceoa Sample of Small Farm Households
 
in Three Regions, Burkina Faso, 1980
 

Nedogo Digre Tanghin Aorema Sodin
No. % No. % No. tJo.N % No. % 

Male Adults Per Household 1.8 33 1.7 41 1.5 42 1.8 41 3.2 52Female Adults Per Household 2.8 51 2.0 48 1.6 44 2.2 51 2.2 35Male Children Per Household 0.4 7 0.20 5 0.40 11 0.30 7 0.35 6Female Children Per Household 0.5 9 0.25 6 0.10 3 0.05 1 0.45 7
Total Male and Female Children 
Per Household 0.9 16 0.45 11 0.50 14 0.35 8 0.80 13 

All Labor Force Per Householdb 5.5 100 4.2 100 3.6 100 4.4 100 6.2 100 
Average Size of Householdb 11.3 11.0 11.0 13.4 15.2 
aThis estimate is based on the fo'ewing conversion ratios: 
1 man's labor = 1 labor unit;
 
1 female's labor 
= 0.75 labor unit;
1 child's labor (10-14 years of age) = 0.50 labor unit.

bAbsentee members of households are excluded from the table. 
Source: Farming Systems Research, Sample Survey, 1979-80. 
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household farm production because of the dominance of human 
labor in the current production systems. Agriculture in Africa 
is a highly labor intensive industry which caters to the 
subsistence needs of rural farm households. Under the existing 
production technology which is basically a land and labor using 
technology with minimal or no use of modern capital, the 
available labor supply plays a crucial role in determining the 
quantity of land that households can farm, and the timeliness of 
the various operations necessary to realize crop production. 
Labor shortage in a rather land abundant and capital scarce 
system of production can seriously constrain production. 

A fairly substantial part of the household labor supply is 
comprised of women and children in the household. Women and 
children provide 50 to 66 percent of the total labor available to 
households. Amounts of labor used in farm activities will be 
considered in later sections. 

Another characteristic of the crop production system on small 
farms is the role of women in managing crop fields. 6 For crops 
such as peanuts, bambarra nuts (pois de terre), okra and 
roselle (bitto), women, mainly the household head's wife or 
wives play an important role in managing production and sales 
of the household (Tables 5.12 and 5.13). In all but one of the 
sample villages, all the bambarra nut fields were farmed by 
women. Eighty-four to 100 percent of the fields and 43 percent 
of the land area in okra, 100 percent of roselle fields, and 48 
to 76 percent of the fields and 51 percent of the land are in 
peanut were under the management of women in the households. 
The women also produced cereal crops. The number of millet 
fields farmed by women accounted for 23 to 36 percent of all 
millet fields and 6 percent of the land area under millet. 
Twelve to 40 percent of all sorghum fields and 4 percent of the 
area under sorghum were in charge of women. 

Although women play an important role in production and 
marketing operations, they have been bypassed by development 
and extension agencies. With respect to health, education and 
information systems, women are the most neglected segment of 
rural society. The use of animal traction and purchased farm 
inputs were confined to male (husbands) fields. Women in the 
sample (i.e., wives of household heads and other married 
women in the household) are 100 percent illiterate. They have 
little or no access to rural institutions because they are male 
dominated. Traditionally the husbands who are heads of house
holds have kept their women away from such contacts. 

Deficiencies in nutritional intake, environmental conditions 
and lack of basic health and clinical services, are reflected in 



TABLE 5.12 
Distribution of Fields Under Selected Crops by Household Member Classification,
Sample from Three Regions of Burkina Faso, 1980 

Percent of Fields 

Crops 
Head of Household 

Nedogo Aorema Digre 

Head's Wives and 
Other Female Members 
Nedogo Aorema Digre 

Head's Sons and 
Other Male Members 

Nedogo Aorema Digre 

Millet 
Red Sorghum 
White Sorghum 
Maize 
Peanut 

49 
79 
75 
98 
24 

62 
--
60 
89 
19 

71 
40 
81 
80 
39 

36 
12 
20 
--

68 

23 
--
30 
--

76 

24 
40 
11 

7 
48 

15 
9 
5 
2 
8 

15 
--
10 
11 
5 

5 
20 
8 

13 
13 

Okra 
Bambarra Nuts 
Roselle 
Rice (paddy) 
Cotton 

3 
--

100 
.. 

--

8 
--

--

.. 

--
36 
--

25 
..--

97 
100 
100 
--

84 
100 
--

--

100 
59 

100 

--
. 
.. 

--

8 
--

.-

-
5 

75 
--

Cowpea, Bambarra 
Red Pepper 
Other Crops 

Nuts .. 
.. 
.. 

.. 
.. 
.. 

100 
100 

.....--

.. 

............ 
.. 

--.... 

.... .. .. 

Source: Farming Systems Research, Sample Survey, 1979-80. 
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TABLE 5.13 
Percentage Distribution of Cropped Area Under Major Crops In 
the Sample Regions, Burkina Faso, 1980 

Percentage of Cropped Area Managed by: 
Crop Male Members Female Members 

Millet 88.7 11.3 
Sorghum 95.5 4.5
 
Peanut 48.8 
 51.2
 
Corn 99.6 0.4
 

Source: Farming Systems Research, Sample Survey, 1979-80. 

high infant mortality. By the survey estimate, 33 percent of 
the children born per wife die while young (before they reach 5 
years of age). This is indeed a very high death rate among 
young children. The women (and children) in the household 
bear a major share of the burden of economic hardships caused 
by poverty. 

Crop Yields 

Table 5.14 presents per hectare yields of major crops 
estimated on the basis of total production divided by total area 
in the crop. These data include the kg harvested per hectare 
of the main crop, the associated crops and all crops combined. 

As shown by the data in Table 5.14, on the average, farm
ers in the sample harvested 415 kg of crops per hectare from 
their millet fields, of which 376 kg was millet and the rest other 
cereals such as sorghum (20 kg), cowpea (15 kg), and miscel
laneous crops (5 kg). 

Per hectare yield from sorghum fields was estimated to be 
571 kg--about 36 percent higher than the millet field yield. Of 
the per hectare production on sorghum fields, sorghum produc
tion accounted for 460 kg, cereals other than sorghum, 73 kg, 
cowpea, 30 kg, and miscellaneous crops in association, 9 kg. 
Sorghum is generally grown on better quality soils than is 
millet. Hence, soil differences may be important in explaining 
yield differences between these crops. 

The fields with maize as the main crop yielded 1162 kg per 
hectare, the highest per hectare yield of all crop fields. Of 
the total, maize accounted for 960.5 kg, other cereals (sorghum 
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TABLE 5.14 
Yields of Major Crops, Small Farms Sample From 
Burkina Faso, 1980 

Crops and Their Associations Average Yield for All Fields 

Millet in Association: 
Millet (main) 375.9 
Cereals (association) 20.0 
Cowpea (association) 14.8 
Othiers (association) 4.7 

To.tal Yields 415.4 

Sorgl-um in Association: 
Sorghum (main) 459.6 
Ceroals (association) 72.6 
Cowpeo (association) 29.7 
Others (association) 9.3 

Total Yields 571.2 

Maize in Association: 
Maize (main) 960.5 
Cereals (association) 146.0 
Cowpea (association) 1.0 
Others (association) 54.9 

Total Yields 1,162.4 

Peanuts in Association: 
Peanuts (main) 470.5 
Cereals (association) 10.2 
Cowpea (association) 0.0 
Others (association) 38.4 

Total Yields 519.1 

Bambarra Nuts in Association: 
Bambarra Nuts (main) 331.4 
Cereals (association) 0.0 
Cowpea (association) 0.0 
Others (association) 0.0 

Total Yields 331.4 

Source: Farming Systems Research, Sample Survey, 1979-80. 
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mainly) 146 kg, cowpea 1 kg, and other crops 55 kg. Maize 
is always grown fields the house, andon around generally
receives the most manure and care. The fertility of soils 
around the compound is higher than in other fields. It Is,
therefore, reasonable to expect higher per hectare yields of 
maize. However, in terms of total crop area and production,
maize occupies a very small place in household farm production 
activities. 

Peanut yields averaged 470.5 kg per hectare. In addition, 
peanut fields yielded about 49 kg of other crops grown in 
association. 

Overall, the per hectare yields estimated for the major crops
demonstrate very low productivity conditions on small farms. 
This is a major factor in the domestic supply of food crops. 

IV. HOUSFAOLD GRAIN PRODUCTION, MARKETED
 
SURPLUS AND PRICING
 

A household in Mossi villages generally consists of the head 
of the household, his wife, or wives, and their young children. 
Sometimes married sons and other relatives also live in the 
family compound of the chief of the household. The average
size of a household in the sample is about 12 persons present in 
the household, and 15 including the absent (migrant) members. 
Land and labor are the two most important resources of small 
farm households in African agriculture. Land distribution has 
generally been governed by local tribal customs and traditions. 
Individual rights and ownership follow defineda well system but 
are quite different from Western systems, or those found in 
several other Anglophone countries in the third world. 

The capital of small farm operators consists mostly of small 
hand tools and implements used for planting and weeding opera
tions. Animal traction is not universal in Burkina Faso. The 
Farming Systems Research survey indicated that its use at 
present is limited. Farm production is heavily dependent on 
labor because most of production activities are carried out by 
hand. 

Grain Production 
The average size of farm households operated in the sample

is 5.05 hectares (12.5 acres) of cropped area which Is less than 
a half hectare (1 acre) of land area per person in the house
hold. Given the existing low farm productivity (420 kg to 572 
kg of grain per hectare), a farm size of 5 hectares is very 
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small and may be inadequate to provide reasonable quantities of 
food for the family let alone any saving for further investment 
in agriculture. The estimated total production per sample 
household during 1980 consisted of 2.35 metric tons of crops 
(Table 5.15) of which millet accounted for 58.4 percent, 
sorghum, 23.4 percent, maize, 5.6 percent, cowpea, 3.4 per
cent, peanut, 6.8 percent, bambarra nuts, 1 percent, and the 
miscellaneous crops, 2.4 percent. 

Based on the above estimates the per capita availability of 
food grains and dry pulses is 156 kg per annum, while for all 
crops it is about 172 kg. However this is the total available 
food grain supply of the households assuming no marketing. 
Households do sell some of the crops to meet their cash obliga
tions. This is estimated to be between 10 percent to 15 percent 
of total production. 7 Thus, if one were to take out the 
quantities sold by households, the available food grain 
-upply per person per annum will be reduced to 120 kg of food 
grains and dry pulses, and 146 kg of all crops produced by 
households. 

TABLE 5.15
 
Household Crop Production: Small Farms Sample,
 
Burkina Faso, 1980
 

Quantities Produced Quantity Available
 
Crop Per Household (kg) Per Person (kg)a
 

Millet 1,370.0 100.0 
Sorghum 548.4 40.0 
Cowpea 80.4 6.0 
Maize 134.0 10.0 

Peanut 160.0 
 11.6 
Bambarra Nuts 23.3 1.9 
Okra 8.0 0.5 
Miscellaneous 22.0 1.7
 

All Crops 2,346.1 171.7 

aper capita available to household equals total production minus 
15% to account for grain loss and seeds, etc. divided by the 
number of persons in the household. 

Source: Farming Systems Research, Sample Survey, 1979-80. 
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Marketed Surplus 
Although most of the food grain produced by small farm 

households is for self consumption, farmers do engage In 
marketing activities. Almost every household, whether operat
ing a small farm or a big farm (note the average farm size in 
the sample is a little over 5 hectares, about 12.5 acres, of 
cropped land area), sells some quantities of food grain, no 
matter how small. According to our estimates for the sample 
households, farmers marketed in the range of 9 to 11 percent of 
their total grain output (for the country as a whole, the World 
estimates 15 percent as the marketed surplus). For the 1980 
harvests, the average prices received by farmers for the major
commodities that they sold to provide traders In open (outside
of ORDs) markets were as follows: millet, 65 CFA francs per 
kg; sorghum, 60 CFA francs; maize, 65 CFA francs; peanut, 85 
CFA francs; and cowpea, 95 CFA francs. These estimates are 
based on the weekly data on prices gathered from selected rural 
markets for the period June 1980 to January 1981. Note that 
during the same period, the announced official prices in 
Burkina Faso were 40 to 45 CFA francs per kg for millet, 
sorghum and maize--the three most important cereal grains in 
the country! In fact, there had been a little change over the 
last three years in the announced official prices at which the 
Rural Development Organizations, ORDs, were required to buy
from the farmers (32 CFA/kg in 1977-78, 40 CFA/kg 1978-79, 
and 40-45 CFA/kg 1980-81). 

The foodgrain market in Burkina Faso is only a small 
fraction of total production. Most of the farmers not only sell, 
although small, but also buy grains from the market particularly 
during the lean months (during the planting and weeding sea
sons). Prices are generally higher during the months when 
farmers buy food from the market than in the post-harvest 
months when they sell their produce in the market. The 
farmers' limited holding capacity (to retain foodgrains) puts 
them to a disadvantage at both ends: they sell when prices are 
low and buy when they are high. The other, and quite relat
ed, phenomenon in foodgrain marketing is that the government
in Burkina Fa. o, like most other governments in Africa, has 
intervened, particularly since 1973, in an attempt to secure 
low-priced food for urban consumers. In 1973, a National Grain 
Agency (OFNACER) was created under the Ministry of Com
merce with the objective of regulating foodgrain prices and 
building buffer stocks. The Regional Development offices 
(ORDs), created under the Ministry of Rural Development, has 
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had the responsibility of purchasing foodgrains for the state 
agency (OFNACER) from the farmers at the announced official 
prices. However, it has been difficult for the government to 
implement its monopolistic foodgrain purchasing policy; prices 
have continued to fluctuate, and farmers have continued to sell 
their produce to private traders and merchants. According to 
the official estimates for 1978-79, the relative shares of 
OFNACER, village cooperatives and private traders in the total 
purchase of cereals from the farmers were as shown in Table 
5.16. 

The other way through which the government has attempted 
to manipulate domestic prices is cheap imports of cereals. The 
overall result of the two-fold governrent intervention policies 
has been lower prices of grains received by farmers. Domestic 
food prices have generally been lower than the world prices. 
The case of cash (export) crops is equally, perhaps more, 
lamentable in regard to government's pricing policy. 8 In most 
cases, such policies have tended to hurt rather than help 
agriculture, and hence the need for serious thinking in the 
direction of what Professor T.W. Schultz (1964, 1979) calls 
"Incentive prices." 

V. INPUT-USE, CREDIT CONSTRAINT AND
 
DEMAND FOR PRODUCTION CREDIT
 

Use of Modern Inputs 

Cereal crops are grown under traditional farming practices 
which in general do not include the use of modern inputs such 
as high yielding seed varieties, chemical fertilizers, and modern 
means to control insects, pests and diseases. The use of such 

TABLE 5.16 
Relative Shares of Cereal Purchases from Farmers 

Agency % Share Per kg Value (Price) 

OFNACER 46.2 40 CFA francsa 
Village Cooperatives 26.8 56 CFA francs 
Private Traders 27.0 44 CFA francs 

a2 0 0 - 2 2 5 CFA francs = 1 US$. 
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modern inputs or the sample farms appears minimal (Table 
5.17). Low levels of application were used and only on parts 
of the fields. A difference in yield was usually observed 
between the fertilized and unfertilized portions. In all, 7.5 
percent of the sample farms applied some phosphate with a total 
expenditure of about $12 per farm that used this fertilizer. In 
the case of sorghum, 2.5 percent of the sample farmers used 
phosphate with an average expenditure of $16 per farm. It Is 
important to note that in all cases, farmers received thl 
fertilizer at government subsidized prices from Purdue's 
Farming Systems Research Unit conducting trials in farmers' 
fields. Otherwise, farmers would not have usea any fertilizers 
for these crops. 

Per farm expenditure on chemical insecticides and fungicides 
was $0.50 to $1.50 based on the four farmers in the entire 
sample of 50 that used such chemicals. Fifteen percent of the 
millet producing farmers and 5 percent of the sorghum farmers 
reported to having used some chemicals. For all the purchased
inputs, the per hectare expenditure is estimated at $0.50 for 
millet and s,.rghum ant about $6 for maize. 

Except for a fekv farmers who tried new crop varieties 
(mainly sorghum and cowpea) under the supervision of exper
iment station scientists, the farmers In the sample grew local 

TABLE 5.17 
Fertilizers and Pesticides Used By Sample Farmers,a 
Burkina Faso, 1980 

Fertilizer and Percentage Average Value (US $) 
Pesticide Category of Farms Per Farm Using Inputs 

Millet Sorghum Millet Sorghum 

Phosphate 7.5 2.5 12.00 16.00 
Cotton Fertilizer 2.5 -- 5.00 --
Organic Manure 30.0 10.0 Not Estimated 

(home produced)
Pesticides/ Insecti
cides/Fungicides 15.0 5.0 1.50 0.50 

aThese estimates are based on selected farmers in the three 
sample villages (Nedogo, Digre, and Tanghin). 

Source: Farming Systems Research, Sample Survey, 1979-80. 
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varieties. Some of the local varieties are fairly drought
resistant. It may be possible to achieve higher yields from 
some of these varieties with the use of fertil-er and moisture 
conserving management practices. 

Most production activities on the majority of farms are 
carried out manually with small farm tools and equipment that 
have been in use for several hundred years. In the entire 
sample, only 33 percent of the households have animal traction, 
and 90 percent of these use a donkey to pull the hoe or cul
tivator. Of the sample villages, Nedogo in the Ouagadougou 
region which is close to the capital city has the largest fraction 
(60 percent) of sample households with animal traction. In the 
other sample villages, this ranges from 10 percent to 40 percent 
of total farm households. 

Credit Constraint and The Demand for Production
 
Credit
 

The credit survey was confined to 40 farmers in three 
villages. The main purpose of this survey was to find out: 
(a) if the farmers felt the constraint of credit on agricultural 
production (the question actually asked was, "During the last 
year, was there anything that you wanted to do to improve 
farm production but you could not for lack of money"?); (b) if 
the farmers wanted to borrow credit, if available, for the 
purpose of agricultural production during the year in question 
(1980); and (c) if yes, for what purposes (uses) and from 
which sources? These questions were repeated in the other 
sample villages to confirm and verify the results of the 
three-village survey. The summary of the main findings is 
presented in Table 5.18. As evident from the results, 82 
percent of the farmers felt that credit was a constraint on 
agricultural production, and the same percentage of them would 
have liked to borrow credit, if it was available. The major 
source from which farmers (88% in the sample) wonted to borrow 
was the semi-government organizations called ORDs, primarily 
because of low interest rates (8 to 10%) and a sense of secur
ity. The commercial banks, or even the cooperatives, were not 
chosen as the primary source for borrowing credit by farmers. 
The cooperatives, friends and rel~tives, the Farming Systems 
Unit, and other (not specified) each accounted for 3 percent of 
all sources from which farmers wanted to obtain credit. 

It is indeed instructive to note that the major constraint, as 
felt by the farmers, to efforts directed towards increasing crop 
production was the lack of improved farm implements, such as 
cultivators, seeders, etc. and draft animals--oxen and donkeys 
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TABLE 5.18 
Credit Constraints, Credit Demand, Uses and Sources: 
Sample Farmers' Responses, Burkina Faso, 1980 

Credit Constraint and Demand Percentage 

Farmers experiencing credit constraint on production 82.0 
Farmers demanding credit for production purposes 82.0 

Uses for Which Credit Demanded Percentage 

Purchase of Farm Equipment (cultivators, 
seeders, etc.) 54.8 

Purchase of Oxen 16.1 
Purchase of Fertilizers, Seeds, etc. 12.9 
Purchase of Donkey 6.5 
Purchase of Cart 6.5 
Trade and Commerce 3.2 

100.0 

Preferred Sources of Borrowing Percentage 

Rural Development Organizations (ORDs) 88.0 
Cooperatives 3.0 
Commercial Banks 0.0 
Relatives/Friends 3.0 
Farming Systems Research Unit (of Purdue) 3.0 
Others 3.0 

100.0 

Source: Farming Systems Research, Sample Survey, 1979-80. 

to pull the plows. About 55 percent of the farmers wanted to 
use the credit borrowed for the purchase of farm equipments, 
while 22.6 percent, for the purchase of draft animals (oxen and 
donkeys, Table 5.18). The next important use for which credit 
was sought was the purchase of fertilizers and seeds. The 
data in Table 5.18 clearly suggest that the farmers in Burkina 
Faso have serious credit constraints on their production efforts, 



133 

that they feel the need for borrowing credit, and that they are 
prepared to borrow and use it on productive purposes. At 
present the farmers In general are outside of the organized 
credit market; and the lack of credit, like the lack of agri
cultural extension services, is bound to come in the way of 
agricultural improvement in the country. The problem Is not 
that the farmers do not have the genuine demand for credit, or 
for farm equipments, or for other inputs. The real problem 
appears to be that credit is unavailable to these farmers and 
there is a lack of a well supervised production-credit arrange
ment or system that could help promote technological change in 
traditional agriculture. The present condition, in fact, 
severely limits the spread of technological innovations, however 
limited these innovations are. 

VI. PRODUCTION FUNCTION FOR MAJOR CROPS:
 
RESULTS OF REGRESSION
 

Production relationships using log linear functions were 
estimated for the four major crops: millet, sorghum, maize and 
peanut. The dependent variable in the equations was per 
hect3re yield of the principal crops with the parcelle (field) as 
the unit of observation. This allowed for more degrees of 
freedom, although household characteristics other than land, 
labor and input use could not be incorporated into the model. 
However, the estimated relationships enable us to measure the 
contribution of production factors such as field size, labor, 
associated crops, input use, and animal traction on farm yields. 
The variables of the productio model are specified in Tables 
5.19 through 5.23. 

Impact of Field Size 

The impact of the land variable, the size of the parcelle 
(field) on per hectare yield is consistently negative for all the 
four crops and in all the estimating equations of the production 
model. The regression coefficient for this variable is negative 
and statistically highly significant in all case (Tables 5.19 
through 5.23). This m,ans that as the size of the parcelle or 
field increases the per hectare yield tends to decline. The 
relationship is plaus;ble under the present farming system. In 
most cases the largest fie!ds operated by households are located 
farthest from the compounds and village fields and these fields 
are inferior in terms of soil fertility. Such fields are given the 
lowest priority in regard to timely performance of operations 
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TABLE 5.19
 
Estimated Regression Coefficients. for Millet:
 
Log-Linear Function 

Independent Variables of 
the Production Model (1)ab 

Equation 
(2 )bc (3 )ad 

Size of Parcelle -. 4 9 0 5 
* * * e -. 4978*** -. 4507*** 

(hectare) (. 05 20 )f (.0521) (.0507) 

Relative Yield of Cereals -. 0940** -. 0918"* 
(Association) (.0449) (.0449) 

Relative Yield of Cowpea -. 0840** -. 0834** 
(Association) (.0332) (.0331) 

Relative Yield of Other -. 0844"** -. 0848 
Crops (Association) (.0260) (.0260) 

Land Preparation Labor .0159 .0165 .0290 
(hours) (.0311) (.0334) (.0311) 

Planting Labor (hours) .1085 .1080 .1071 
(.0552) (.0556) (.0551) 

1st Weeding Labor (hours) .0707 .0778 .0663 

(.0583) (.0588) (.0584) 

2nd Weeding Labor (hours) .0354 .0385 .0902** 
(.0264) (.0279) (.0261) 

Use of Animal Traction .3771** ,3794*** .2672*** 
Dummy, 0-1 (.1320) (.1316) (.1289) 

Input Expenses .0042 .0032 -. 0181 
CFA francs (.0264) (.0263) (.0265) 

Constant "a" 4.1843 -- 4.4746 

R2 .2607 .2643 .2258 

2 .2370 .2407 .2086 

F 11.00 11.20 13.13 

N 323 323 323 
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aAll labor hours weighted equally regardless of source, i.e. 

male, female, or children. 
Dependent variable = logarithm of yield (kg) per hectare of 
millet. 

CLabor hours weighted: 1 male labor hour = 1 labor hour; 1 
female labor hour = .75 labor hour; 1 child labor hour = .50 
labor hour.
 

dDependent variable logarithm of yield (kg) per hectare of all 
crops (millet and associated crops).


eStatistical significance levels: 
 *** = 1%; ** = 5%; * = 10%. 
fFigures in parentheses are standard errors. 

such as planting and weeding. The households first try to 
plant and/or weed the better quality fields located closer to the 
compounds and the village and then move to the big fields that 
are located farther away. It may also be more difficult to 
manage labor and other inputs on the more distant large fields. 

The size-yield relationship as estimated in this study on the 
basis of per hectare yields and size of field or parcelle does not 
imply anything about farm size as related to efficiency. The 
question being addressed is how farm production per hectare is 
influenced through the use of yield augmenting inputs and 
other factors. In some cases animal traction may lead to 
somewhat larger farms. However, in regions of high population 
density, e.g., the Mossi plateau, high quality land may not be 
available for more extensive farming. 

Impact of the Yields of Associated Crops 

Increased associated crop yields tended to have negative 
effects on the yields of the major crops with the exception of 
cowpeas in association with maize. This is indicated by 
preponderance of significant negative coefficients for associated 
crop yields (Tables 5.19, 5.20, 5.21, 5.22). 

These negative coefficients for the associated crop yields 
imply a competitive relationship between th . main crop and the 
associated crop in question. In the case of cowpeas with maize, 
the significant positive coefficients indicate a complementary 
relationship. 

To test further for complementarity between the crops for a 
range on the production possibility curve, quadratic production 
functions for sorghum and millet were estimated. The results 
(Table 5.23) do not show any strong complementarity among the 
crops grown In association with these major crops. 
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TABLE 5.20 
Estimated Regression Coefficients for Sorghum: 
Log-Linear Function 

Independent Variables of 

the Production Model (1 )ab 
Equation 

(2 )bc (3 )ad 

Size of Parcelle -.479 1 
*** e -. 4921*** -.4966***. 

(hectare) (.0809 )f (.0811) (.0821) 

Relative Yield of Cereal -.3558*** -. 3536** 

Crop (Association) (.0812) (.0808) 

Relative Yield of Cowpea -. 3244 -. 3179 -

(Association) (.0631) (.2200) 

Relative Yield of Other -. 0724 -. 0748 --

Crops (Association) (.0665) (.0663) 

Land Preparation Labor .0472 .0582 .0266 
(hours) (.0556) (.0596) (.0564) 

Planting Labor (hours) .0571 .0703 .1051 
(.1036) (.1039) (.1055) 

1st Weeding Labor (hours) .0092 .0010 .1163 

(.0932) (.0942) (.0958) 

2nd Weeding Labor (hours) .0507 .0526 .1041** 
(.0458) (.0483) (.0461) 

Animal Traction .0585 .0590 -. 1886 
Dummy, 0-1 (.2204) (.2200) (.2265) 

Input Expenses -. 0769 -. 0792 -. 0922 
CFA francs (.0551) (.0551) (.0567) 

Constant "a" 4.3338 4.2854 4.3863 

R 2 .4471 .4212 .2645 

-R2 .4064 .4109 .2275 

F 11.00 11.18 7.14 

N 147 147 147 

a-fFootnotes as on Table 5.19, except sorghum for millet. 
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TABLE 5.21
 
Estimated Regression Coefficients for Maize:
 
Log-Linear Function 

EquationIndependent Variables of 
the Production Modei ( 1 )a,b (2 )bc (3 )a,b 

Size of Parcelle 	 -. 58 6 2 **d -. 6012** -. 7832** 
(hectare) 	 (.1 090 )e (.1088) (.1556)
 

Relative Yield of Cereal -.0750 -.0636
 
Crop (Association) (.1483) (.1486)
 

Relative Yield of Cowpea 1.6656*** 1.6360***
 
(Association) (.2771) (.2756)
 

Relative Yield of Other -.1389 -.1544
 
Crops (Association) (.1037) (.1030)
 

Land Preparation Labor -.1135 -.0940 .0545 
(hours) (.1505) (.1490) (.1786) 

Planting Labor (hours) 	 -.3002 -.3387* -.2860 
(.1695) (.1682) (.2046) 

1st Weeding Labor (hours) .4687** .4729* .4610* 
(.1569) (.1609) (.1869) 

2nd Weeding Labor (hours) .2229** .2402* .2169*
 
(.0859) (.0908) (.1038)
 

Animal Traction .4028 .4191 .2327 

Dummy, 0-1 (.2724) (.2701) (.3269) 

Input Expenses -.0250 -.0342 -.0231
 
2FA francs (.0803) (.0796) (.0972)
 

Constant "a" 4.4504 4.4188 3.7075 

R 2 .6338 .6366 .4019
 

R2 .5774 .5807 .3404
 

F 	 11.25 11.38 6.53
 

N 	 76 76 76
 

a-cSame as for Table 5.19, except maize for millet. 
d-esame as e-f for Table 5.19. 
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TABLE 5.22 
Estimated Regression Coefficients for Peanut: 
Log-Linear Function 

EquationIndependent Variables of 
the Production Model ( 1 )a~b (2 )bc (3 )ald 

***
 Size of Parcelle 	 e -.4404*** -.4890***.
-.4211
 
(hectare) (.0 623)f (.0679) (.0715)
 

Relative Yield of Other -1 .0389 -1 .0572*
 
Crops (Association) (.7033) (.6902)
 

Land Preparation Labor .1574** .1921** .1338**
 
(hours) (.0585) (.0605) (.0613)
 

Planting Labor (hours) 	 -. 0127 -.0326 .0303 
(.0849) (.0839) (.0891) 

1st Weeding Labor (hours) .1736** .1954** .1785** 
(.0659) (.0665) (.0674)
 

2nd Weeding Labor (hours) 	 -.0898 -.1059 -.0417 
(.1213) (.1359) (.1273) 

Animal Traction .1425 .1695 .1351 
Dummy, 0-1 (.1456) (.1431) (.1528) 

Input Expenses .1070 .1125 .1338 
CFA francs (.2071) (.2123) (.2173) 

Constant "a" 4.0049 3.0376 3.8718 

R2 .2119 .2342 .2198
 

-R2 .1784 .2016 .1909
 

F 6.3190 7.1881 7.6060
 

N 197 197 197
 

a-fFootnotes as on Table 5.19, except peanut for millet. 
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The situation investigated involves only existing systems of 
production for both sole cropping and associated cropping of 
the parcelles. The relative yield situation might change with 
varieties and production technology. 

Yield-Labor Relationships 

For millet, the relationship between yield and labor use for 
land preparation, planting and weeding operations is positive 
(Table 5.19). Although the coefficient of labor input is 
relatively small, it is statistically significant at the 5 percent 
level for planting labor, and at the 10 percent level for weeding 
labor, but not significant for land preparation labor. This 
indicates that the use of more labor would increase yields for 
this major crop. it is trui., however, that the marginal 
productivity of labor is very low. The marginal productivity of 
labor in sorghum production is positive but low (Table 5.20). 
Also, it is not significant statistically. 

For maize, both the land preparation and planting labor has 
nagative but non-significant coefficients (Table 5.21). 
However, yield is strongly positive and significantly related 
with weeding labor time. The coefficient of maize weeding labor 
is much larger in magnitude and higher in the level of statis
tical significance than for all of the other crops. 

For peanut, land preparation and weeding labor has a posi
tive influence on yields. The estimated coefficient of the labor 
input in both cases is statistically significant at the 5 percent 
level (Table 5.22). 

Animal Traction 

This variable was treated as a "dummy" with 0-1 values 
(zero for no animal traction). Hence, the coefficient of this 
variable indicates change in the level of yields for any given 
input combination, i.e., change in the Y-intercept of the 
logarithmic form of the model without changing the other 
coefficients of the production function. In all the production 
models the coefficient of the animal traction dummy appears 
positive (Y intercept--constant 'a' ± the positive dummy 
coefficient). This means that other things constant, animal 
traction farms will harvest higher levels of yield than the 
farmers without animal traction. It also appea,-s that the use of 
animal traction enables households to farm more land. The 
principal constraint to area expansion seemed to be timely first 
weeding, and animal traction apparently overcomes this con
straint and enables land area expansion. 



TABLE 5.23 
Estimated Regression Coefficients For Millet and Sorghum:a Quadratic Function 

Independent Variables of Millet Sorghum 
the Production Model Coefficient Coefficient 

Size of Parcelle (hectare) 3 2 0 . 3 2 4 9 
* * * b -458.6395*** 

(16.7698)c (43.0311) 

Relative Yield of Cereal (Association) -110.3155 -43.1831 
(67.2628) (27.5320) 

Cereal Crops, Relative Yield Squared 36.3340 1.6631 
(25.7473) (2.1016) 

Cowpea, Relative Yield (Association) -96.9536 4.4499 
(57.6148) (88.4837) 

Cowpea, Relative Yield Squared 12.0186 -20.7892 
(9.2607) (24.5289) 

Other Crops, Relative Yield (Association) -102.0852 41.8141 
(209.5350) (136.3184) 

Other Crops, Relative Yield Squared 76.8300 -5.4259 
(147.7320) (25.3404) 

Land Preparation Labor (hours) .5680** -. 5298 
(.2722) (.7693) 
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Planting Labor (hours) .9298** 

(.2642) 

1st Weeding Labor (hours) 
 -.0598 


(.0826) 

2nd Weeding Labor (hours) .0052 

(.0692) 

Animal Traction 45.0259 
Dummy, 0-1 (30.6806) 

Purchased Inputs 
 .0069 

CFA francs (.0276) 


Constant "al -3.5711 


R2 
 .8197 


.8123 


F 

108.072 


N 
323 


aDependent variable = logarithm of total production (kg) of millet 
bStatistical significance levels: *** = 1%; ** = 5%; * - 10%. 
cFigures in parentheses are standard errors. 

-. 3816 

(.5126)
 

-.1994
 

(.1834)
 

.2528 

(.2072)
 

89.5023 
(54.3913) 

-.1222*
 
(.0678)
 

43.4027
 

.6286
 

.5923
 

17.32
 

147
 

or sorghum per parcelle. 
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A more complete treatment of the animal traction technology 
variable, as well as a much greater in-depth study of the 
effects of this variable based upon rigorous econometric 
analyses are provided in Chapter 6. 

Overall Performance of the Production Models 

On the basis of the multiple coefficient of determination, R2 , 
the production function models leave a large part of the 
variation in yields unexplained. In the case of millet, none of 
the three estimating equations explains more than 23 to 26 
percent of total variation in yield. For sorghum and maize, the 

R2performance is a little better with in the range of .41 to 
.63. For peanuts, the value of the R2 ranges between .18 and 

R2.20. In all cases, however, values are statistically highly 
significant. 

On the other hand, with production in semi-arid Africa so 
heavily dependent upon weather conditions, it may not be 
possible to formulate a weather variable. Also, the production 
functions used in the present analysis were not intended for 
predictive purposes. The above analysis was made to give 
evidence that crop yields in the sampled region were responding 
to certain important controllable input variables and to show the 
direction and the relative size of these responses. 

VII. THE ESTIMATED MARGINAL VALUE PRODUCTS 
(MVP) OF PRODUCTION INPUTS 

The marginal value products (MVP) estimated from produc
tion functions for the four major crops are presented in Table 
5.24. 

The Marginal Value Product of Land 
Maize land yieldec the highest marginal value product of 

25480 CFA francs (US $115) per hectare of area, followed by 
peanut land with a marginal value product of 22000 CFA francs 
(US $98) per hectare. Millet land gave the lowest marginal
value product of 13422 CFA francs (US $60). Looking at the 
MVP figures, it would appear that farmers In the study region
would be better off transferring land from millet and sorghum 
crops to maize and peanut production. However, this depends
principally on four factors: (1) the availability of land suitable 
to maize production under the present conditions, (2) farmers' 
tastes and preferences, (3) the input supplies including the 
information systems required for growing maize and/or peanut, 
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TABLE 5.24 
Estimated Marginal Value Products (MVP) of Field 
Size and Labor for Major Crops: Small Farms, 
Burkina Faso, 1980 

Input Millet Sorghum Maize Peanut 

Field Size 
(Hectares) 13422.0 14400.0 25480.0 22000.0
 

Planting Labor
 
(Hours) 27.2 9.0 -- 6.0
 

First Weeding
 
Labor (Hours) 5.3 -- 8.3 8.2
 

Second Weeding 
Labor (Hours) 4.0 8.3 --

Purchased Inputs
 
(CFA francs) 0.85 ....
 

aAll values in CFA francs, 1 US$ = 225 CFA francs. 

and (4) marketing and pricing. Furthermore, the availability of 
labor input can be a serious constraint in view of the relatively 
much higher priority currently assigned by farmers to millet 
and sorghum--the two most dominant crops in the existing 
farming systems which compete with maize and peanuts for labor 
and other inputs. 

The Marginal Value Product of Labor 

The marginal value product of planting labor is generally 
higher than that of weeding labor. However, overall the MVP 
of labor under the existing production system is extremely low. 
Except for planting labor of millet for which the MVP of labor 
per hour is 27 CFA francs (US $0.12), the MVP of labor esti
mated for the major production operations does not exceed 9 
CFA francs per hour. Such low marginal value products indi
cate the low value of additional labor in the current farming 
system. Wages of hired labor are usually no higher than its 
marginal value product otherwise no labor is hired. The fact 
that little, if any, labor is hired on a wage rate basis in 
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present day (traditional) agriculture as practiced in the region 
is consistent with this finding. 

The Marginal Value Product of Purchased Inputs 
in Millet Production 

The marginal value product of purchased inputs with current 
production practices was estimated for millet. However, there 
was an insufficient number of users to give a reliable estimate, 
and hence, no information for this crop has been provided in 
the table. 

VIII. HOUSEHOLD LEVEL FARM PRODUCTION FUNCTION: 
THE MALE-FEMALE PRODUCTIVITY DIFFERENTIAL 
AND THE ECONOMIC EFFECTS OF EDUCATION 9 

In this section, the results of aggregate (household) level 
production ("earnings" or revenue) function analyses will be 
discussed to focus on two major issues: (i) whether there 
exists any significant difference between the male labor 
productivity and the female labor productivity on the farm; and 
(ii) whether education of farm people, although extremely low in 
general, has any effect on agricultural production, and what is 
the rate of return to schooling for farm households that operate 
small farms in a traditional farming setting. 

The production functions formulated in this analysis are 
different from those formulated in earlier sections of this 
chapter. First, the estimated production functions in this 
section use aggregate (farm) level data on yields, revenue, and 
inputs such as labor, capital and land, instead of the individual 
crop data by fields as used previously and reported in Tables 
5.19 through 5.24. Second, the dependent variable is measured 
in terms of revenue (income) earned by households by raising 
crops, instead of physical yields by crops and by fields. 
Third, the household variables such as education, farm capital 
assets, and the size of the farm, in addition to the labor input 
variables, have been incorporated into the estimating model 
whereas in the previous estimates of production function these 
variables could not be included as these characteristics are not 
associated with fields or parcelles of crops for which functional 
analyses were made. The variables of the estimated model are 
thus measured at the farm or household level. This, of course, 
has reduced the size of the sample. However, the estimates 
obtained through the aggregate (household) farm production 
function provide important insights into a few economic aspects 
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of the production relationships that highlight the relative roles 
of the male and female labor Inputs in production and differen
tial in marginal productivity of the male-female labor in farming, 
and the economics of schooling in a rather static, traditional 
farming system. 

The Estimating Model and the Results 
Broadly, two forms of the income or "earnings" function 

were formulated, using the Mincer (1974) and Chiswick (1974) 
framework as a basis and making the usual assumptions. First 
a simple "earnings" (income) function with schooling as the only 
independent variable was specified as follows: 

In ESCH = In E0 + rSCH + e (1) 

where ESCH = the earning (revenue or income) with schooling, 
SCH; r = the average rate of return on SCH; SCH = the mea
sure of schooling (school years) completed; and e = the error 
term. 

The annual "earnings" or income, ESCH equals the sum of all 
individual crop yields multiplied by their respective prices for 
the gross revenue; while for the net revenue, it equals the 
gross revenue minus the expenses on purchased inputs. Esti
mates were made using, alternatively, the gross revenue (earn
ings) and the net revenue (earnings) as the dependent vari
able. The schooling variable, SCH, has been measured in two 
ways: (i) the schooling of the household head (the number of 
school years completed), and (ii) the (total) schooling of all 
members of the household (the total school years). Note that 
in the sample all the female members (wives of household heads 
and other females) were illiterate, thus the total schooling 
variable represents the schooling of only the male members of 
households. 

It is important to state that in the above formulation of the 
"earnings" or income function, the coefficient of schooling, r, 
measures the average rate of return to schooling. In the above 
formulation (1), it is also evident that the effects of variables 
(inputs) other than schooling on household income have been 
left out. This is not realistic, however. The other variables 
like land and labor are not constant across households; also, 
these may well be correlated with schooling, SCH. Hence, the 
desirability of expanding the simple model (1) to incorporate 
those major inputs, besides schooling, that generate household 
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(farm) income. Considering the structure of the sample
households, an expanded income model was, therefore, specified 
as follows: 

In ESCH = b0 + blln FRM + b 2ln MAL + b3 1n FEM + 

b4 KAP + b5SCH + b6 DAT + e (2) 

where In FRM = log of the amount of land farmed (farm size in 
hectares); In MAL = log of male labor hours worked (over the 
production period); In FEM = log of female labor hours worked 
(during the production period); In KAP = log of value of farm 
capital (in CFA francs); DAT = dummy for animal traction 
taking the value of 1 if animal traction was used by household 
and 0 otherwise. 

In the above formulaticn the coefficient of schooling (SCH) 
can be treated as an approximation to the rate of return to 
schooling. However, as argued by Welch (1970), the estimate 
of this coefficient (b5 ) is closer to what he calls the "worker" 
or "direct" effect of schooling. The coefficient b5 . however, 
reflects the contribution of schooling to income when all other 
inputs are held constant whereas an important ("allocative") 
component of the return to schooling is in an efficient allocation 
of resources. This (allocative) aspect of the role of schooling
Is better reflected by the coefficient (r) of schooling estimated 
through Equation 1. 

The Results of Estimates 
The results of the estimated coefficients on the variables are 

presented in Table 5.25. Ordinary least-squares (OLS) method 
was used to estimate the coefficients; and, hence, the usual 
assumptions and limitations will hold In case of the present
analysis of the regression analysis. First, the focus of 
discussion is on the result pertainlng to the effect of labor 
Inputs on Income (farm production), and the male-female labor 
productivity differential. 

The Male-Female Productivity Differential 
Given the specification of the earnings function in model (2), 

it is evident that the coefficients of the variables representing
hours of work by males and females are also elasticities of 
Income (output) with respect to the labor Input in these two 
categories. The results of estimates of the coefficients using 



147 

alternative speclrications of the model are presented in Table 
5.25 (Equations 1, 2, 5 and 6). As shown by the estimated 
coefficients on male and female labor inputs, there is an 
enormous difference in the elasticities with respect to male and 
female labor. Although a comparison of the two elasticities 
Itself is instructive, the estimated marginal products would be 
somewhat more relevant statistics. Using the elasticities In 
Equation 5 (Table 5.25), marginal products for Zhe male and 
female hours at the sample mean are, respectively, about 112 
and 683 (units of the local currency CFA francs). The dif
ference between the two marginal products, although not as 
large as between the elasticities, is still large. It shows that, 
at the sample mean, an hour of female work is nearly six times 
as productive as an hour of male labor. Note that the differ
ence in the two marginal products is not just a reflection of the 
levels of usage of the two Inputs. In fact, as the difference 
between the elasticities also suggests, the average female hours 
worked are higher than the average male hours. 

The results of a large and significant differential between 
the male and female labor productivity on the farm remained 
consistent and stable across several alternate specifications of 
the model estimated. Although quite a few researchers have 
given favorable accounts of female productivity in African 
countries in several economic activities (for example, farming, 
trade and commerce), such a large productivity differential has 
not been mentioned, perhaps not even suspected. For example, 
Boserup (1970, pp. 16-22), a renowned researcher on women, 
observed "Africa is a region of female farming par excellence." 
She also states that farm female workers in general work longer 
hours and even today "village production in Africa South of 
Sahara continues to be predominantly female farming." That 
women work longer hours and work harder than the male family 
members in the labor-intensive farm production systems of 
countries South of Sahara has been recorded also by other 
researchers cited by Boserup, and by Standing and Sheehan 
(1978), Durand (1975), and Singh (1981). However, almost all 
observations pertaining to women's productivity in farming are 
based on survey data on the hours worked and not on any 
measures of productivity. 

The results of estimates of productivity differentials as 
reported in Table 5.25 are quite consistent with the descriptive 
accounts of most researchers but go far beyond such remarks 
about the long hours worked or "hard labor" of females In the 
region. It is not easy to give sharp explanations for the 
observed difference which Is huge. However, some possible 



TABLE 5.25 
The Estimated Coefficients of Earnings (Income) Model Using Ordinary 
Least-Squares (OLS), Burkina Faso, 1980 

Equations for: 
Total Earnings (Revenue) Net Earnings (Revenue) 

Variablesa (1) (2) (3) (4) (5) (6) (7) (8) 

Log of Land-Area Farmed .6166 .6384 .6047 .6190 
(In FRM) (6 . 8 9 )b (6.39) (6.23) (5.84) 

Log of Male Labor Hours .0288 .0701 .0231 .0643
 
(In MAL) (.41) (.92) (.31) (.79)
 

Log of Female Labor .2384 .2050 .2545 .2221
 
Hours (In FEM) (3.49) (2.62) (3.43) (2.64)
 

Log of Value of Farm .0415 .0458 .0441 .0486
 
Capital (In KAP) (1.31) (1.31) (1.29) (1.30)
 

School Years Completed .0315 .0979 .0304 .0980 
by the Head (SCH) (1.41) (2.82) (1.27) (2.76) 

Total School Years Com- .0685 .0746 .0694 .0754 
pleted by all Members (3.48) (2.08) (3.25) (2.05) 
of Household (SCH) 



Animal Traction .0909 .0271 
 .. 
 .. .0970 .0342 ....
Dummy (DAT) (.89) (.23) 
 (.88) (.27)
 
Constant "a" 
 9.55 
 9.60 11.77 11.69 9.50 
 9.51 11.76 11.68
 

R2 
 .80 .75 .12 .07 .77 
 .73 .12 .07
 
F 
 28.97 22.43 
 7.93 4.31 
 24.98 19.68 
 7.60 4.21
 
N (no. of households) 51 51 59 
 59 51 
 51 59 
 59
 
aThe dependent variable ESCH. earnings of households, has been defined in terms of: (a) total
earnings = the sum of all the individual crops raised on the farm(b) x their respective prices andnet earnings = total earnings as in (a) minus the expenses on purchased inputs. Earnings areIn CFA francs; 1 US$ = 225-250 CFA francs (1980-81).

bt-statistics in parentheses. 
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explanations could be offered. A part of the explanation may 
lie in the difference in age-composition of the two sexes, 
particularly the household heads and their wives who contribute 
a major share of farm labor. For example, the average age of 
the household heads in the sample was 57 years while that of 
the wives in the sample was 40 years. The wives are typically 
much younger than men among the household residents. The 
proportion of the working husbands (household heads) above 50 
to the total household heads was .67, while the correspondin9 
proportion of heads' wives was .23. Another possibility is that 
the practice of polygyny may encourage greater "competition" 
among wives and might thus make them more productive than 
males. Yet another possible explanation may lie in that male 
hours are, for some reason, systematically overreported relative 
to the females. For example, the hours reported as worked on 
the farm by males might really be hours spent on other chores, 
and might thus not be reflected in farm income. Nevertheless, 
the explanations suggested appear conjectural although the 
observed male-female productivity differential is probably solidly 
based in the data. In view of the limitations of the cross
sectional nature of the analysis, caution needs to be exercised 
while drawing any strong conclusions. However, further 
exploration of the male-female productivity difference in the 
region seems to offer a promising area for additional research. 

Education, Farm Production and Economic Returns 
to Schooling 

The question of the economic role of education in traditional 
farming systems has long been discussed and debated. Much of 
the received wisdom on the economics of education suggests a 
low payoff to schooling in a traditional production setting, and 
further suggests the "allocative" effect of schooling to be 
particularly small in such a static environment (Welch 1970; 
Schultz 1975). The present analysis of the household level data 
on production and schooling will help in making judgements 
on these aspects, and thus may add to the evidence on the 
subject. 

The results of estimates obtained through both model (1) and 
(2) presented in Table 5.25 are instructive for a discussion on 
the economics of schooling in farm production and on the 
returns to schooling. First and a significant result of the 
estimated coefficient on schooling is the strongly positive effect 
that this variable exercises on farm production and income even 
in a dominantly traditional and rather static production setting. 
The coefficient on schooling, whether of all the members of the 
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household, or of the household head, remain stable and consis
tent across several alternative specifications of the estimating 
equation. Second, the estimated coefficient on total schooling 
in the household (Equations 4 and 8, Table 5.25) suggest a 
rate of return of the order of 7 to 7.5 percent, which appears 
plausible. Third, and quite interestingly, the schooling of the 
household head, the chief decision maker in the household, 
yields a higher rate of return (of 10 percent) than that on the 
other members' schooling. In all equations (3, 4, 7 and 8 of 
Table 5.25) the coefficient on schooling is statistically 
significant at least at the 5 percent level. 

Fourth, the results highlight the allocative and direct effects 
of education in this setting. The coefficient on schooling 
(SCH) estimated through Equations 1, 2, 5 and 6) can still be 
treated as an approximation to the rate of return on schooling. 
However, as argued by Welch (1970), the estimate of the coef
ficient Is closer to the "worker" or "direct" effect of schooling; 
the coefficient reflects the contribution of schooling to Income 
when other inputs are held constant. Interestingly, the rate of 
return on the schooling of all household members, due to the 
"direct" effect, which is about 6.9 percent (Equation 1), is just 
a little lower than the total effect of 7.5 percent reflected in 
Equation 4. This implies that the allocative effect of education 
for most members is small and this may be expected from the 
static character of the environment and the limited allocative 
'ole of members other than the household head. 

It is instructive to examine, in this context, if the results of 
the estimated coefficient on schooling of the head of the 
household differs from that of the other members of the house
hold. This involves comparison of the results reported in 
Equations 2, 3, 6, and 7 which are for the head, and Equations 
1, 4, 5 and 8 which are for other members of the household 
(Table 5.25). Note that the coefficient on schooling estimated 
through Equations 2 and 6 for the household head indicating 
the direct or "worker" effect of schooling is much smaller than 
the coefficient on schoolina of other members of the household 
estimated through Equations I and 5. This is what may be 
expected, because the primary role of the household head is 
decision making (allocative) and his direct contribution to farm 
work (as worker) is relatively limited. There is a compara
tively larger difference between the estimated coefficient on 
schooling (SCH) In (2) and (3) and/or in (6) and (7) for the 
household head than, for example, between the estimated 
coefficient on schooling in (1) and (4) and/or in (5) and (8) 
for other members of the household. These results suggest, as 
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one would expect, a relatively larger "allocative" return on the 
schooling of the household head than that on the other 
members. 

The major conclusions following from the results of the
estimates of the production (earnings) functions with schooling 
may be summed up as follows: First there is a large produc
tivity differential between Lhe male and female labor on the 
farm, an hour of female labor appears 5 to 6 times as produc
tive In farming as an hour of male labor. A number of possible
explanations have been attempted for such a large dlfferen
tial; however, there is a great need for further research in 
this rather challenging area. Second, the overall rates of 
return to education appear broadly of the order of 7 to 10 
percent. Considering the low (below primary) levels of school-
Ing in the sample, and considering, at the same time, the very
traditional character of the production setting, the rate of 
return appears plausible. Third, the allocative return to the 
schooling of the household head seems quite large (larger than 
the direct return), while the "worker" effect of the head's 
education seems small. Such a rattern is reasonable to expect
since the major role of the household head in farming is
decision-making or "allocative." Fourth, thefor household
members other than the head of the household, the primary

gain from schooling seems to be accruing through 
 the "direct" 
or "worker" effect in Welch's terminology. This is so because 
of the relatively static production system and the limited
decision-making (allocative) role for the other family members
 
than the household head.
 

Overall, in whatever 
 way one may look at the results, the 
effect of education, the human capital variable, emerges
significant on agricultural production and household Income. 

NOTES 

1. ICRISAT = International Crop Research Institute for 
Semi-Arid Tropics, Regional Office, Burkina Faso. 

2. IRAT = Institute for Research in Tropical Agriculture
3. Singh, Ram D., Major Cropping Patterns in SAFGRAD 

Countries and Government of Upper Volta, Ministry of Planning
and Rural Development Annual Reports.

4. There are in all 11 ORDs (Regional Development Organ
izations) which are geographic units covering the country. 
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These are autonomous organizations responsible for extension 
services, credit, marketing and rural infrastructures. 

5. This system was used extensively by the extension ser
vices in the U.S.A. Farm records systems and farm tours have 
this comparative aspect as one of their functions. 

6. For more details regarding the role of women see Margaret 
0. Saunders, "The Mossi Farming System of Upper Volta." 
FSU Working Paper No. 3, OUA/CSTR--Joint Project 31 
between USAID and Purdue University, April 1980. 

7. Based upon the report obtained from the World Bank and 
the Government of Burkina Faso. 

8. See for an interesting discussion of governmental 
intervention in marketing and pricing of agricultural com
modities, Robert Bates, "States and Political Intervention in 
Markets: A Case Study From Afria," Agricultural Economic 
Workshop Paper No. 82; 5, Feb. 11, 1982, Department of Eco
nomics, University of Chicago. 

9. This section draws material from a jointly authored paper 
(with Rati Ram) titled: "Farm Households in Rural Burkina 
Faso- Some Evidence on Allocative and Direct Return to 
Schooling and Male-Female Productivity Differentials," 
forthcoming in 1lorld Development 6(1988). Some portions are 
taken directly fror this paper. 
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The Economics of Animal Traction 

I. INTRODUCTION 

In predominantly traditional farming systems that prevail in 
most parts of Africa, as emphasized earlier, human labor plays 
a crucial role in agricultural production. Among the several 
bottlenecks, labor bottlenecks are, to quote the World Bank 
(1981), "a key constraint to agricultural progress in Africa," 
and, furthermore, "a breakthrough in ox-drawn cultivation," 
says the World Bank, "would obviously have the most powerful
effect on labor productivity." This does not imply that the 
labor constraint is the only or the most important constraint on 
agriculturai production in the region. However, it needs to be 
stressed that development policy in the African region should 
focus on measures that increase labor productivity, in partic
ular the use of farm implements in addition to other improved
farm practices such as the introduction of drought-resistant 
high-yielding varieties of seeds and the use of fertilizers. 
Although the use of animal traction has been recognized and 
often stressed as an important technological innovation in the 
setting of a highly labor intensive production system (Barrett
1982; Singh 1981), not much progress has been achieved in this 
respect (World Bank 1981). similarly, the semi-arid, rain-fed, 
cereals, such as sorghum and millet have remained by and large
unaffected by the so-called Green Revolution. Despite the 
inflow of foreign assistance, Including the establishment of 
several regional agricultural research centers, ver'y little seems 
to have gone to farmer's field with any major impact on yields
of cereal crops in West African countries (Singh et al. 1984).

In recent years, one of the major objectives of a development 
program of the national planning agencies of several African 

147:C 
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nations is to increase agricultural production and rural incomes 
through a number of schemes, the introduction of animal 
traction (AT) being an important one of these. The use of 
animal draft power is assumed to enhance farm productivity by 
alleviating major labor constraints. The overall likely results 
are: (a) an increase in labor productivity, (b) relieving of 
seasonal labor bottlenecks, and (c) increase in crop yields. 
However, despite the imporLance of animal traction program in 
the region, the few available studies have lent rather incon
clusive evidence resulting into a debate about whether animal 
traction and its introduction in the setting of a highly 
labor-intensive subsistence farming system of Africa is, or is 
not, a technological innovation with a positive effect on farm 
productivity and income. 

Spencer and Byerlee (1976) maintain that the technical 
change necessary to raise labor productivity in agriculture 
would entail the adoption of some form of labor-saving tech
nology. This is in line with the argument pertaining to 
technological change in LDCs agriculture (Hayami and Ruttan 
1971). Spencer and Byerlee (1976), in a study of rice 
production in Sierra Leone, support the hypothesis that 
mechanical technology increases labor productivity, while the 
introduction of bio-chemical technology increases the produc
tivity of land. In more recent studies, Singh et al. (1984) and 
Barrett et al. (1982) agree, although partially, on the positive 
association between the use of AT and total agricultural output. 
However, Barrett et al. question the relationship due to the 
effect of farm size in terms of the number of workers. Sim
ilarly, the findings of Delgado and Mclntire (1982) show no 
increase in acreage with animal traction except when differences 
in family size are ignored. According to Jaeger (1984) weeding 
with animal traction tends to increase labor productivity, and 
this could allow significant acreage increases where land is not 
a constraint. Overall, however, these studies seem to cast 
doubt on the significance of the effects of animal technology 
(AT) on the productivity of land, in particular with regard to 
the food grain crops such as millet and sorghum. The question 
concerning whether AT is an innovation technology, or whether 
it is merely a simple substitute for labor, was also investigated 
in these studies, although the answer appears to be ambiguous. 
Due to ambiguous and even conflicting conclusions and/or 
Inferences that could be drawn from previous empirical studies, 
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doubts may be raised about the economic potential of animal 
traction in the West African region. 

The continuing controversy over the economic benefits and 
at the same time the growing emphasis on promoting the use of 
animal traction in farming indeed point to the need for adequate 
documentation and additional analytical work on the subject. 
Animal traction is being used profitably by farmers in other 
parts of the third world countries, particularly Asia, and there 
appears to be a growing demand for it in Africa (World Bank 
1981; Singh 1984). The need for empirical research is much 
greater now than it was ever before because of the increasing 
focus on public supported projects related to animal traction in 
the Sahel. In the World Bank's view "more emphasis should 
now be placed on measures that increase labor productivity, in 
particular, the use of farm implements, ox-drawn cultivation." 
It is, therefore, of interest to further evaluate the economic 
effects of this (animal traction technology) on agriculture in the 
region. Using farm level data the study reported in this 
chapter examines: (i) the association between the use of animal 
traction and per acre yield; (ii) the relationship between animal 
traction and the farm size; and (iii) extent to which this is a 
labor saving innovating technology, or whether it is a simple 
substitute for labor. 

The effects of an animal traction program on the productivity 
of farms are naturally correlated with some other factors such 
as the size of the farm, the size of the household, the cropping 
patterns, and the use of purchased inputs--improved seeds, 
fertilizers and/or pesticides. In order to reduce the degree of 
correlations of these factors, the study will use the average 
concept variables such as the total yield per hectare, the input 
expenditure per hectare, or the total /ield per worker or per 
labor hours. Since the markets for crop products and input 
factors are not well established in this particular rural area, 
the study will use the labor and animal traction inputs and the 
output variables measured by physical units in order to prevent 
distortion of the results from the analysis. 

The rest of the chapter is devoted to the discussion of the 
following: In part II, a brief description of the crop pro
duction system, the use of animal traction on the small farms 
and the demand for animal traction is provided, while in part 
Ill, the major results of the findings on the economic effects of 
animal traction, are presented. The summary and conclusions 
are contained in part IV. 
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II. THE USE OF AND DEMAND FOR ANIMAL
 
TRACTION IN CROP PRODUCTION
 

This study focuses on four major cereal crops produced in 
Burkina Faso: millet, sorghum, corn (maize) and peanuts. 
Millet and sorghum contribute more than 85 percent of the total 
cultivated area, while peanuts contribute 7.6 percent, and corn 
2.8 percent, respectively. 

Most production activities on the majority of farms are 
carried out manually with small farm tools and equipment that 
have been In use for several hundred years. In the entire 
sample, onily 33 percent of the households had animal traction, 
and 90 percent of these used a donkey to pull the hoe or 
cultivator. Of the sample villages, Nedogo in the Ouagadougou
region which is close to the capital city had the largest 
proportion (60 percent) of sample households using animal 
traction. In the other sample villages, this ranged from 10 
percent to 40 percent of total farm households. Where animal 
traction was used for the major crops, the cropped area on 
which animal traction was used varied from about 31 percent 
(peanut and maize) to 40 percent (millet) of the total cropped 
area under the respective crops (Table 6.1). 

The data in Table 6.2 also show that not all of the farmers 
owning animal traction have used it uniformly for comparable 
farming operations. For example, animal traction was not used 
by the sample farmers for either land preparation or for 
planting activities of major crops such as millet and sorghum in 
Nedogo, the village with the largest percentage of sample 
farmers with animal traction. In the other villages the 
percentage of fields for which animal traction was used by the 
sample farmers for land preparation and planting was rather 
small. However, for crops such as maize and peanuts, farmers 
used animal traction for land preparation in 38 to 39 percent of 
fields in Nedogo, and 17 to 50 percent of fields In Aorema 
(Table 6.2). Animal traction was used for weeding in most of 
the villages under study, but not on all fields. Note that It 
was used in weeding for almost all major millet and sorghum 
fields. 

The currently increasing demand for animal traction by the 
West African farmers is partly an attempt to increase farm ,size. 
Although farms are small in terms of land and the use of 
modern inputs by Western standards, the relatively large sized 
farms have greater need and also more resources for the use of 
animal traction than the small sized farms. The first advantage 
of animal traction that a farmer points out 1 is that it helps him 
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TABLE 6.1 
Use of Animal Traction on Small Farms, Sample 
Ilouseholds, Burkina Faso, 1980 

Principal Total Cropped Percent of Cropped Area on Which 
Cropsa Area in Hectaresb Animal Traction was Used 

Millet 203.6 40.3 
Sorghum 60.9 33.4
 
Maize 8.6 30.9 
Peanut 23.3 31.4
 
Bambarra Nuts 4.0 20.7 
Okra 0.7 6.8 
Misc. Crops 5.6 16.3 

a96 to 98 percent to the total cropped area under millet and 
sorghum had associated crops (secondary crops also grown in 
the field). Cowpea was the crop most used in such associa
tions. Millet and sorghum were grown as associated crops as 
well as principal or main crops. 

bTotal area in the sample under various crops. One hectare 
equals 2.47 acres. 

Source: Farming Systems Research, Sample Survey, 1979-80. 

farm a larger land area. Besides, owning draft animals such as 
donkeys, oxen, and horses, and equipment, is a symbol of 
social prestige. Households owning such capital enjoy higher 
socio-economic status in the community. Hence, there is 
incentive to have such items even when not used to the fullest 
extent possible. 

The growing demand for animal traction among the farmers in 
the study region has been demonstrated by the results of an 
attitude (opinion) survey conducted in four of the five sample 
villages. In response to the question, "During the last year, 
was there any measure that you wanted to undertake to improve 
agricultural production, but you could not for the lack of 
money (finances)?" 65 to 75 percent of the farmers interviewed 
answered "yes," and the major item on their agenda was "the 
purchase of draft a,-mals and implements, In particular the 
ox-drawn plow." The majority of farmers now realize the 
usefulness of animal traction, but the constraint is that they 
cannot obtain it for the lack of financial resources. Fifteen to 
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TABLE 6.2 
Use of Animal Traction For Farming Operations on 
Major Crops, Three Regions, Burkina Faso, 1980 

Percent With Animal Traction 
(Ouagadougou) (Ouahigouya) (Zorgho) 

Operations Farmers Fields Farmers Fields Farmers Fields 

Millet 
Land Prep. 

Planting 
Weeding 

--

.... 

63 

--

24 

70 
10 

20 

25 
2 

5 

.. 
--

10 

.. 
-

10 

Sorghum 
Land Prep. 
Planting 
Weeding 

--
--

53 

--
--

46 

40 
--

--

27 
--

--

10 
--

10 

3 
-

3 

Maize 
Land Prep. 
Planting 
Weeding 

32 
--
--

38 
--
--

44 
--
--

39 
-

-

-- --

Peanut 
Land Prep. 33 17 60 50 .. .. 
Planting 6 -- .2 --.. 

Weeding 16 5 ..-- --. 

Farmers 
Owning Animal 
Traction (M) 60 -- 40 -- 10 --

SOURCE: Farming Systems Research, Sample Survey, 1979-80. 

twenty years ago, the situation was much different. In one of 
the sample villages (in the Ouahigouya region), the village chief 
showed the survey team a storage facility located in the village 
where the government (ORD) had officials stored "hundreds of 
farm tools and implements, but the farmers never bought them." 
According to the village chief, "sometimes the tools were kept 
outside of the godown, and even the thieves would not take 
them!" The village chief's reasoning was that the farmers then 
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did not see the benefits of using the improved farm Implements. 
But now In the seventies and the eighties the condition seems 
to have changed; and the survey data show that it indeed has. 

When questions were asked about the credit constraint and 
credit use, the majority of farmers surveyed said that the 
non-availability of credit most severely limited the purchase of 
trained and reliable draft animals, and "houe manga," a local 
name for a donkey drawn hoe first used in Manga, a village in 
Burkina Faso, More than 80 percent of the farmers in the 
credit survey wanted credit from formal credit institutions, the 
ORDs, the banks and cooperatives for the purchase of animal 
traction (both animals and draft equipment). Credit is unavail
able to these farmers and trained animals similarly are relatively 
unavailable in the market. The absence of a well-integrated 
credit program that combines credit supply with supervision and 
production related information may be severely limiting the 
spread of technological innovations. 

Ill. ECONOMIC EFFECTS OF ANIMAL TRACTION: 
MAJOR EMPIRICAL FINDINGS 

The major economic effects of animal traction have been 
evaluated through: (i) descriptive analyses of the data on farm 
size, crop yields and labor use patterns vis-a-vis the use of 
animal traction on the sample farms, and (ii) regression 
analyses that provide estimates of the production (function) 
relationships at (a) the household or farm level, and (b) the 
field or parcelle level of crop production. 

Descriptive Analyses: Farm Size Effects 

The total amount of land area cultivated by households that 
employ animal traction is almost twice as large as for the 
(non-animal traction farm) households that employ hand culti
vation methods (Table 6.3). However, this seems to be due 
primarily to the larger family size for households using animal 
traction (column 2, Table 6.3). Hence, this indicator may not 
be a precise indicator of whether a unit increase of labor input 
contributes a relative increase of farmed area in households that 
use animal traction compared to those households that employ 
hand cultivation methods. A better Indication of the effect of 
animal traction on the farm size may be captured by measuring 
the land area cultivated per active worker (column 6). 
Measures of this kind show that households using animal 



TABLE 6.3 
Average Farm Size, Land Area and Use of Animal Traction, Burkina Faso, 1 9 8 0 a 

Number of Number of Total Area Land Area Land Area 
Number of Household Active Cultivated Per Household Per Active 

Cases Members Workersb (hectare) Memberc Workerd 

NATe ATe NAT AT NAT AT NAT AT NAT AT NAT AT 
Crop (1) (2) (3) (4) (5) (6) 

Millet 38 21 9.3 13.4 4.3 6.0 2.61 5.17 .32 .36 .67 .81 
Sorghum 4i4 9 9.3 15.7 4.3 7.2 .94 2.50 .11 .17 .24 .39 
Peanuts 49 6 10.4 11.8 4.8 5.2 .38 .72 .04 .07 .08 .15 
Corn 48 5 10.4 11.5 4.9 4.8 .12 .26 .01 .02 .04 .06 

Total 38 21 9.9 13.5 4.6 6.1 .92 3.41 .11 .24 .23 .54
 

aFigures are unweighted a, ithmetic means (averages)
 
bNumber of active workers are counted as number of household members aged between 15 and 60
 

years old with the equivalent weight regardless of sex and age differences. 
cTotal area divided by the number of household members.
 
dTotal area divided by the number of active workers.
 
eNAT stands for the sample of households using hand cultivation methods; AT for those using
 

animal traction. 

Source: Farming Systems Research, Sample Survey, 1979-80. 
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traction cultivated, on average, a significantly greater land 
area ranging from 87.5 percent for corn to 20.9 percent for 
millet. The data in columns 5 and 6 (Table 6.3) would support
the contention that there is a positive connection between the 
size of the farm (i.e., land area farmed by the household) and 
animal traction. It is interesting to note that the positive
effect of animal traction on size also holds fur peanut and corn 
crops, which occupy relatively smaller fractions of the culti
vated area. Hence, this result indicates ihat the use of animal 
traction may be a substitute for labor, independent of the scale 
effect. 

Table 6.4 provides another indicator of the farm size effect 
of animal traction with respect to labor inputs. Overall, one 
hour of labor input for the households using animal traction 
cultivated about 30 percent more land area than a corresponding
labor input for the (non AT) households employing hand culti
vation methods. The difference in the average land area 
cultivated per unit of labor input is greatest in the case of 
peanut production and smallest in the case of millet production. 

TABLE 6.4
 
Average Cultivated Land Area Per Unit Labor Hour
 
(ha/hr), Burkina Faso, 1980
 

Number %Change
of Cases Ratio 1 a Ratio 2b Over NAT 

Crop NATd ATd NAT AT NAT AT (1) (2) 

Millet 38 21 2.24 2.35 2.56 2.69 4.91 5.08
 
Sorghum 44 9 2.45 2.86 
 2.86 3.33 16.73 16.43
 
Peanuts 49 6 1.58 2.58 1.96 3.11 * *
 

63 . 2 9 c 62 . 8 3 ,* c 

Corn 48 4 1.47 1.99 1.63 2.37 35.37 45.50
 

Total 38 21 1.91 2.47 
 2.20 2.87 29.32 30.45
 

aRatio 1 = 1000 x Land area/(Male Labor Hour + Female Labor 
Hour + 50% of Children Labor Hour).

bRat;c 2 = 1000 x Land area/(Male Labor Hour + 75% of Female 
Labor Hour + 50% of Children Labor Hour).

cSignificant at the 5% level.
 
dNAT for non-animal traction farms; AT for animal traction.
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Crop Yield Effects 

As evident from the results presented In Table 6.5, the 
effects of animal traction on per hectare yields are quite mixed. 
For millet and sorghum crops, the effect turned out to be 
negative, while for peanut and corn crops, the effect was 
positive. The overall effect was negative. However, note that 
Table 6.5 shows relatively different sizes of average total land 
area for the four major crops. The size of land areas for millet 
and sorghum are greater than those for peanuts and corn for 
both subsamples of households. In the peanut and the corn 
cases, the animal traction program seems to have a positive 
effect on yield per heutare. On the other hand, in the millet 
and the sorghum cases, the animal traction program seems to 
have a negative effect on yield per hectare. The results may 
imply that, for cases of peanut and corn production, there 
exists an economies of scale effect due to the introduction of 
the animal traction. In contrast, for millet and sorghum 
production, it is likely that the negative effect of the law of 
diminishing returns is great enough to offset the effect due to 
economies of scale. 

The question concerning the effect of animal traction on land 
productivity (the average per hectare yield effect) may be 
viewed from another perspective. This is that once the animal 
traction program is employed in a larger scale farm production 
(such as in millet or sorghum production) and it is fully 

TABLE 6.5 
Average Total Yield, Land Area and Yield Per Hectare, Burkina 
Faso, 1980
 

Average Total Average Total Yield (kg/ha) 
Yield (kg) Land Area 

Crop NATa ATa NAT AT NAT AT Change 

Millet 1,234.3 2,300.1 2.61 5.17 473 445 -5.9 
Sorghum 661.7 1,635.5 .94 2.50 704 654 -7.1 
Peanuts 225.6 546.9 .38 .72 594 760 27.9 
Corn 220.1 529.4 .12 .26 1,835 2,036 11.0 

aNAT for non-animal traction farms; AT for animal traction. 
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utilized in the setting of the subsistence level farms, the effect 
of economies of scale may offset the effect of the law of 
diminishing returns. Then, an animal traction program could 
lead to an Improved production technology and an increase in 
the productivity of land as well as labor. 

Labor-Use Effects 

Labor input per hectare of land area farmed and labor input 
per worker for a given unit of land area are higher for house
holds employing traditional hand cultivation methods than those 
using animal traction for a broad range of labor operations, 
i.e., for tilling, weeding, and seeding. The results of this 
study presented in Table 6.6 strongly suggest that animal 
traction is a labor-saving technology. The data on land-labor 
ratios shows that labor unit per unit of land for the tilling 
operation for millet and sorghum production is higher for 
households that use animal traction (40.3 and 43,3 hr/ha, 
respectively) than for those households that employ hand 
cultivation methods (27.6 and 32.1 hr/ha, respectively). 

If the level of technology is the same for the households 
using animal traction and for those households not using animal 
traction, then the inference that one may draw is that the 
animal traction program saves labor hours. However, the 
question as to whether the contribution of animal traction to 

TABLE 6.6 
Labor-Land Ratio and Labor Input Per Worker Per 
Unit Land Area, Small Farms, Burkina Faso, 1980 

Labor/Land Ratio (hr/ha) Labor/Worker/Land Ratioa 

Labor NATb ATb % Change NAT AT % Change 

Tilling 177.4 61.1 -65.56 479.1 145.5 -69.64 
Weeding 616.2 398.5 -35.33 6,265.7 884.2 -85.89 
Seeding 125.5 81.5 -35.06 1,043.0 164.1 -84.27 

Male 322.3 183.7 -43.00 2,361.9 483.2 -79.54 
Female 487.1 289.5 -40.57 4,501.0 605.9 -86.54 
Children 219.3 135.9 -38.03 1,849.8 209,5 -88.68 

aln hours per worker per hectare. 
bNAT for non-animal traction farms; AT for animal traction. 



168 

farm production takes the form of an innovative technology is 
unclear. The results of estimating the labor ratios for the four 
major crops are presented in Table 6.7. In the case of peanut
and corn production, the output-labor ratios per unit land for 
the households using animal traction are about 2.5 times larger 
than for those using hand cultivation methods. However, in 
the case of millet and sorghum production, the difference 
between the output-labor ratios for the two groups of farms is 
relatively small, even though the major portion of animal power 
is allocated to these two crops. 

Crop Production Relationships: Results of Regression 

The small farm production function with animal traction 
variable were estimated using the ordinary least-squares (OLS) 
method. The form of the function specified for the purpose of 
evaluating the effects of the animal traction technology variable 
was of the Cobb-Douglas production function type. This 
assumed log-linear relationships between crop production and 
the explanatory variables included in the estimating model. In 
some cases, the regression coefficients were estimated using the 
weighted ordinary least squares. 2 The focus of the discussion 
will be on the results of the regression analyses of the crop 
production data and not on the methods or limitations of the 
statistical estimational procedures. The variables of the 

TABLE 6.7 
Labor-Land Ratio (hr/ha) for Four Major Crops, 
Small Farms, Burkina Faso, 1980 

Millet Sorghum Peanuts Corn 

Labor NATa ATa NAT AT NAT AT NAT AT 

Tilling 27.6 40.3 32.1 43.3 199.3 92.4 406.9 163.5 
Weeding 542.5 427.8 631.5 418.2 513.3 282.5 765., 374.4
 
Seeding 86.1 83.0 120.3 73.4 125.9 
 89.4 161.0 79.6
 

Male 242.5 212.5 289.2 206.9 185.5 55.5 555.5 172.0 
Female 341.6 277.4 398.5 253.5 547.7 353.9 621.7 337.5 
Children 144.2 122.5 192.6 149.2 210.2 109.6 312.8 215.8 

Total 656.2 551.5 
 783.9 534.9 838.3 464.3 1333.4 613.7
 

aNAT for non-animal traction farms; AT for animal traction. 
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estimating production functions are described in each of the 
individual tables containing the results of estimates. Similarly, 
whether the estimated function relationships pertain to the 
Individual crop(s) using the fields or parcelles (in which the 
individual crops are raised by households) as the unit of 
observation, or whether these are based upon the aggregate 
household (farm) level crop data (i.e., using the households or 
farms as the unit of observation), is also stated in the tables. 
Each table is, therefore, designed to be self-explanatory 'n 
terms of the specification and the number of variables included 
in the estimating model. 

The Household (Farm) Level Crop Production Function 

The results of the estimated production function using the 
aggregated household (farm) level data on the variables are 

TABLE 6.8 
Estimated Coefficients of Variables of the House
hold Level Production Function Using Ordinary 
Least Squares (OLS): Log-Linear Function 

Millet Sorghum Corn Peanut 

Labor (all .274*** -. 016 .589 .253 
operations) (2.79) (-.12) (4.67) (1.59) 

Capital Assets .014 .299*** .098** .148* 
(.64) (2.79) (2.25) (2.34) 

Animal Traction .028 .086 .141* .216** 
Hours (.56) (.90) (1.72) (2.34) 

Intercept 4.254*** 6.334*** 1.021** 4.237*** 
(6.83) (7.61) (2.30) (4.31) 

F 2.876** 2.730* 12.03*** 4.28I ' ** 

R2 .155 .167 .474 .234 

N (No. of Households) 51 45 44 46 

aThe dependent variable Is the logarithm of yield (kg/ha).
 
b(t-statistics In parenthesis)
 

'Statistical significance levels: *** 1%, ** = 5%, * = 10%.
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TABLE 6.9 
Estimated Coefficients of the Household Level 
Production Function Using Weighted Ordinary 
Least Squares:a Log-Linear Function 

Independent
 
Variables Corn Peanuts Millet Sorghum 

Labor . 589***c .253** .274** -.016*
(5.35)d (1.50) (2.05) (-.24)
 

Capital Assets .098 .148* .014 .300*** 
(2.57) (1.84) (.47) (3.24)
 

Animal Traction .141 .216** .028 .086 
(hours) (1.96) (2.20) (.41) (1.04) 

Inttrcept 2.021 4.237 4.254 6.334
 

R2
N = 186 F "- 1.858**# = .511 

L3bor .313*** .244*** .268*** .301***
 
(3.91) (3.22) (3.87) (4.43)
 

.242 * * , Capital Assets .067* .149* .041 
(1.73) (1.83) (.45) (2.57)
 

Animal Traction .107** .215** .027 .105 
(hours) (1.45) (2.21) (.40) (1.53) 

Intercept e 4.294e e e
 

(10.07)e
 

R 2
N = 186 F = 12.419*** = .463
 

aFor detail of this method of estimation, see Wannacott and
 
Wannacott (1979, 431-32).


bThe dependent variable is logarithm of yield in kg/ha.
 
cStatistical significance levels: *** = 1%, ** = 5%, * = 10%.
 
dFigures in parentheses are t-values.
 
eSame intercept for all four crops. F-value for testing equal
 
intercept for four major crop regressions Is 1.7033 with de
grees of freedom 3 (for numerator) and 170 (for denominator). 
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presented in Tables 6.8 through 6.10. The dependent variable 
in all the equations is the log of total production of the crop 
concerned. Estimates were obtained using several alternate 
specifications of the model to examine the consistency and 
stability of the estimated coefficients on the variables and the 
emerging relationships. As evident from the results presented 
in the tables, the coefficient of the animal traction hours 
variable appears consistently positive in all the estimated 
equations and for all the individual crops for which farmers 
used animal traction. The estimated coefficient of the variable 
is consistently large in size and statistically significant for the 
peanut and corn crops (Tables 6.8 and 6.9). For ..illet and 
sorghum crops also, the estimated coefficient of animal traction 
variable is positive, although statistically relatively weak in the 
per hectare yield functions (Tables 6.8 and 6.9). However, 
the effect of animal traction on total y~eld appears positive and 
statistically significant at the 5 percent level for sorghum while 
at the 15 percent level for millet (Table 6.10). The size of the 
animal traction effect on total sorghun, output is much larger 
than the millet output. 

The results of the estimated farm production relationships 
presented in Table 6.10 are important also from another aspect. 
The effect of animal traction on total output of the two major 
crops of the region has been analyzed by taking into account 
the effect of soil types3 on crop yields (in Tables 6.8 and 6.9, 
the soil types were excluded from the equations). The results 
of the statistical analysis presented in Tables 6.8 through 6.10 
reveal that the effect of animal traction on crop yields is 
positive and statistically strong in most cases. Additionally, 
the soil type effect on crop output also appears significant; the 
sandy soil (type) has a significantly positive effect on 
household's millet production, while in the case of sorghum, 
except for the clayey soil type, all the three soil types, i.e., 
sandy, gravelly and mixed show strong positive effects on 
output. At. important thing to note in the results of Table 6.10 
is that the inclusion of the soil type variable in the model, 
which is, in fact, an indicator of soil quality as seen by the 
farmers, resulted in making the effect of animal traction on 
crop output more visible and powerful 

The results on the other variables such as labor, capital and 
farm size confirm those reported and discussed earlier in 
Chapter 5; hence, no further comment or discussion is warran
ted again in this section. 
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TABLE 6.10 
Estimated Regression Coefficients of the Household Level 
Production Function Using Ordinary Least Squares (OLS) 
for Millet and Sorghum:a 

Independent Variables 

Yield of Crops Grown 

in Association 


Planting Labor 

(hoursd) 


Tilling Labor 

(hoursd) 


1st Weeding Labor 
(hoursd) 


2nd Weeding Labor 
(hoursd) 


Use of Animal Traction 
(hours) 


Input Expenses 

(in CFA francs) 


Sandy Soil Area 
(hectarese) 


Gravelly Soil Area 
(hectarese) 

Clayey Soil Area 
(hectarese) 


Mixed Soil Area 
(hectarese) 


Constant 'a' 

R2 


F 


N (number of households) 

Log-Linear Function 

Millet Sorghum 

-. 054 .0796 
(1 . 26 )b (1.59) 

. 298*c .302* 
(1.85) (1.70) 

.0661 .054 
(1.29) (.68) 

.0457 .-. 2 
(.25) (1.05) 

-. 058 -. 0772 
(.66) (.088) 

.062 .24** 
(1.19) (2.5) 

.0101 -. 0615 
(.39) (1.04) 

.158*** .564*** 
(4.05) (3.35) 

.038 .345** 
(.879) (2.07) 

.148 .0378 
(1.64) (.245) 

.065 .521** 
(.56) (2.13) 

5.026*** 5.471*** 
(6.7) (9.32) 

.605 .422 

9.221*** 4.45*** 

60 53 
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aDependent variable = total yield (kilograms).
 
bNumbers in parentheses are t-statIstics.
 
CStatistical significance levels: *** = 1%, ** = 5%, * = 10%.
 
dAli labor hours of the males, females and children working In
 

the fields.
eOne hectare = 2.47 acres. These soil types variables are 
measured In terms of the total land area under each of the 
Individual soil type on which millet and sorghum were grown 
by households in the sample. 

Re:;ults of the Field or Parcelle Level Crop
 
Production Function
 

The availability of crop production and Input use data by
field or parcelle enabled this study to conduct the production 
function analysis also at a disaggregated (field) level and 
compare the results with those of the aggregate (household or 
farm) level analysis reported in Tables 6.8 through 6.10, and 
to examine the consistency an.c/or stability of the estimated 
relationships. Tiie results of estimates obtained I.hrough 
severa; alternative specifications of the estimating field level 
production mo'del are presented in Tables 6.11 through 6.14. 
To mention once again the fact that farmers in the region 
operate small farms which are divided into several (scattered) 
fields or plots (parcelles) some of which are located close to the 
village while others away from the village in the bush. One 
farmer, therefore, operates several parcelles of land; and these 
parcelles (fields) differ in terms of soil type (quality),:: size,
 
the pattern of cropping, and input use. The results in Tables
 
6.11 through 6.14 are based upnn the input-output data by
individual fields or parcelles managed by households. However, 
the results of the estimating production function are extremely
instructive. To state briefly, the effect of the size of the 
parcelle is positive on total output (Tables 6.11 and 6.12) while 
it is negative on per hectare output (Table 6.13). The labor 
input also shows a positive impact on output. The effect of 
purchased inputs appears mixed, and in most cases statistically
it is not significant. As these variables have already been 
discussed earlier in Chapter 5, any further discussion on these 
variables will be sirply repetitive. 

The significant part of the results of estimates (Tables 6.11, 
6.12, and 6.13) is with respect to the relationship between 
animal traction and crop output. Rrst, consider the estimates 
presentea in Table 6.11. The dffect of soil types has been 
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TABLE 6.11 
Estimated Coefficients of the Field or Parcelle Level
 
Production Function Using Ordinary Least Squares
 
for Millet and Sorghum: Log-Linear Functiona 

Independent Variables Millet Sorghum
 

Size of Parcelle .628 .587
 
(hectare) (1 0. 4 4 )b (12.26)
 

Yield of Crops Grown .00847 .0282
 
In Association (.261) (.64)
 

* * Planting Labor 
(hoursd) 

. 14 1 3 c 
(2.36) 

.0875 
(.81) 

Tilling Labor 
(hoursd) 

.0052 
(.154) 

.0272 
(.48) 

Ist Weeding 
(hoursd) 

Labor .0304 
(.469) 

-. 0074 
(.07) 

2nd Weeding 
(hoursd) 

Labor .0F43* 
(1.85) 

.066 
(1.36) 

Use of Animal 
(hours d ) 

Traction .0522 
(.98) 

.221** 
(2.03) 

Input Expenses .01514 -.111* 
(CFA francs) (.55) (1.89) 

Constant 'a' 4.855*** 5.087*** 

(17.52) (12.26)
 

R2Adjusted .638 .481 

F 70.13*** 17.91***
 

N (number of fields) 314 147 

aThe dependent variable is the total yield of the crop (kg). 
bThe numbers in parentheses are t-statistics. 
cStatistical significance levels: *** = 1%, ** = 5%, * 10%. 
dAlI labor hours contributed by males, females and children 

working In the fields. 
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ignored in these estimates--the soil type variables are excluded 
from the estimating equations for millet and sorghum produc
tion. However, the variables of the model in both cases explain 
49 to 6 percent of the variations in crop output, and, as 
shown by F-statistics, the coefficient of multiple determination, 
R2 , Is statistically highly significant (Tables 6.11 and 6.12). 

As shown by the results,the effect of animal traction on 
sorghum and millet (total) production appears positive, although 
the coefficient is statistically significant only in the equation for 
sorghum production. However, the inclusion of soil type 
variable In the crop production model resulted in enhancing the 
effect of animal traction also for millet production. The value 
of the coefficient on animal traction hours increases from 0.005 
in the millet equation without the soil type variable in the model 
(Table 6.11) to 0.09 in the equation with the soil type variable 
included In the model (Table 6.12); also the coefficient turns 
statistically significant at the 10 percent level in the presence 
of the soil type variable in the estimating model (Table 6.12). 
Also interesting are the results of the statistical analyses 
presented in Tables 6.13 and 6.14. The esimates in these 
tables are based upon the per hectare yields of the two crops 
as influenced by animal traction along with other factors. The 
results of these tables are quite similar to those of Tables 6.11 
and 6.12 with respect to the effect of animal traction. The 
main thing to note, however, is that the use of animal traction 
on farm production is seen through its impact on farm produc
tivity measured by the per hectare yield of the crop. The 
estimated coefficient of animal traction on oer hectare produc
tivity appears positive in both equations (Table 6.13) but it is 
statistically significant only in case of sorghum, a result similar 
to that of Table 6.11. Also note that the estimate of the 
production function for millet shows a positive and statistically 
significant effect of animal traction in the case of gravelly type 
soil (Table 6.14). 

Overall, it is clear from the results of Tables 6.11 through 
6.14 that the estimates seem quite stable and consistent in 
terms of the nature as well as the strength of the effect of the 
animal traction technology on small farm production system. 
The results demonstrate that in the present production setting 
animal traction has a positive influence on both (total) 
production and (per hectare) productivity ,-f land under crops 
raised In the region; of course, the extent of the effect 
somewhat differs across the major crops. Furthermore, the 
inclusion of the soil type variable in the production modal 
resulted in not only Improving the estimated relationship 
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TABLE 6.12 
Estirmated Coefficients of the Field or Parcelle 
Level Using Ordinary Least Squares for Millet 
and Sorghum: Log-Linear Functiona 

Independent Variables Millet Sorghum 

* * * bSize of Parcelle .577***. 66 21 
(hectare) (11 .58 )c (6.51) 

Yield of Crops Growo .0131 .0287 
in Association (.425) (.24) 

Planting Labor .1356** .107 
(hoursd) (2.38) (.98)
 

Tilling Labor .0142 .0175 
(hoursd) (.443) (.31) 

1st Weeding Labor .0363 .0258 
(hoursd) (.58) (.24) 

2nd Weeding Labor .0329 .0515 
(hoursd) (1.2) (1.05) 

Animal Traction .0901* .219** 
(hours) (1.81) (2.02)
 

Input Expenses .0101 -. 115* 
(CFA francs) (.38) (1.94) 

Gravelly Soil -. 5035*** .440* 
(dummye) (4.9) (1.814) 

Clayey Sol, -. 1528 -

(dummye) (1.05) 

Sandy Soil -- .169 
(dummye) (.77) 

Mixed Soil -. 495** -. 0516 
(dummye) (2.01) (.20) 

Constant 'a' 5.118*** 

(19.21) (10.43)
 

R2
 .666 .488
 

4.775 
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TABLE 6.12 (Continued) 

Independent Variables Millet Sorghum 

F 59.9*** 13.66***
 

N (Number of Fields) 326 147 

aThe dependent variable is total yield with soil type variable.
 
bStatistical significance levels: *** = 1%, ** = 5%, * = 10%.
 
CFigures in parentheses are t-values.
 
dAlI labor hours of the males, females and children working In
 

the fields. 
eFor Millet the control soil type variable was sandy, and hence 

the other soil types dummies were defined as follows: gravelly 
dummy = 1 for gravelly soil and 0 for the rest; clayey dummy 
= 1 for clayey soils and 0 for the rest; mixed dummy = 1 for 
mixed soils and 0 for the rest. 

For Sorghum the control soil type was clayey: gravelly 
dummy = 1 for gravelly soils and 0 for the rest; sandy dummy 
= 1 for sandy soils and 0 for the rest; mixed dummy = 1 for 
mixed soils and 0 for the rest. 

between animal traction and crop production under a varied set 
of conditions (and specifications) Imposed on the model but 
also revealing the effect of soil types themselves on crop 
production. 

IV. SUMMARY AND CONCLUSION 

The results of the descriptive analysis indicate that although 
the direction of causality between animal traction (AT) and farm 
size is not determined, the total land area cultivated by AT 
households is twice as large as that of the non-AT households. 
The land area cultivated per active worker is also, on the 
average, significantly greater on the animal traction farms than 
on the non-AT farms. Second, a unit labor hour of AT house
holds cultivated about 30 percent more land area than a unit 
labor hour of non-AT households. Third, labor input per land 
area of the non-AT households is greater than that of the AT 
households for all labor operations and the disaggregated labor 
categories. This evidence supports the hypothesis that an 
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TABLE 6.13
 
Estimated Coefficients of the Field or Parcelle Level
 
Production Function Using Ordinary Least Squares
 
For Millet and Sorghum: Log-Linear Functiona
 

Independent Variables Millet Sorghum 

Size of Parcelle -. 358***b -. 412** 
(hectare) (6 . 0 )c (4.6) 

Yield of Crops Grown .00136 .0282
 
in Association (.04) 
 (.64) 

Planting Labor .138** .087 
(hoursd) (2.34) (.813)
 

Tilling Labor .0128 .027 
(hoursd) (.39) 
 (.48)
 

1st Weeding Labor .0304 -.0074
 
(hoursd) (.47) (.07)
 

2nd Weeding Labor .039 .066 
(hoursd) (1.4) (1.36) 

Input Expenses .0154 -. 111*
 
(CFA francs) (.56) (1.89)
 

Animal Traction .067 .2212**
 
(hours) 
 (1.3) (2.03)
 

Constant 'a' 4.912*** 5.087***
 
(18.0) (12.26)
 

R2 .19 .143
 

F 
 5.17*** 4.05***
 

N 326 147
 

aThe dependent variable is per hectare yield (kg/ha). 
bStatistical significance levels: *** = 1%, ** = 5%, * = 10%.
 
CFigures in parentheses are t-values.
 
dAlI labor hours of the males, females and children working in
 

the field. 
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TABLE 6.14 
Estimated Coefficients of the Field or Parcelle Level 
Production Function Using Ordinary Least Squares 
For Millet: Log-Linear Function by Soil Typesa 

Independent Variables Sandy Soil Gravelly Soil Clayey Soil 

Size of Parcelle . 5 9 6 
* **b .4917*** .852 

(hectare) (7 .03 )c (4.22) (5.8) 

Yield of Crops Grown .034 -. 025 -. 0062 
in Association (.7) (.44) (.078) 

Planting Labor .132* .0274 .1131 
(hoursd) (1.6) (.257) (.648) 

Tilling Labor .00103 .0103 .1119** 
(hoursd) (.024) (.16) (1.149) 

1st Weeding Labor .058 .229** -.1391 
(hoursd) (.58) (2.0) (.97) 

2nd Weeding Labor .0769* .0679 .055 
(hoursd) (1.87) (1.49) (.528) 

Use of Animal Traction .0109 .1985** -. 0515 
(hoursd) (.136) (2.605) (.29) 

Input Expenses .00316 .011 .035 
(.08) (.236) (.43) 

Constant 'a' 4.816*** 3.797*** 5.804*** 
(11.99) (6.82) (9.021) 

R 2 .64 .616 .798 

F 39.04*** 21.45*** 20.31***
 

N 171 103 40
 

aThe dependent variable Is total yield (kg). 
bStatistical significance levels: *** = 1%, ** = 5%, * = 10%.
 
cFigures In parentheses are t-values.
 
dAlI labor hours of the males females and children working in
 

the field. 
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animal traction program is a labor-saving technology. The use 
of animal traction saves labor input by 30 to 40 percent on the 
average. Fourth, the output-labor ratios per unit land of AT 
households are 2.5 times larger than those of non-AT house
holds in cases of peanut and corn production, although in cases 
of millet and sorghum productions, no significant difference in 
the output-labor ratios was observed. 

The results of the econometric analsis conducted through 
several alternative specifications of the estimating production 
functions show that the use of animal traction by small farmers 
results in improving the productivity of land; the estimated 
coefficient of animal traction shows a positive and statistically 
significant impact of the variable on total output as well as on 
per hectare yield on the farm. The extent of the effect of 
animal traction varies from crop to crop, however. The 
introduction of the soil type (reflecting land quality) variable in 
the production function analysis improved the estimated rela
tionships; for example, as a result of the inclusion of the soil 
type variable in the estimating equations, the effect of animal 
traction on crop production emerged powerful both in the total 
production function and the per hectare yield function. The 
results remain stable and consistent across several alternative 
specifications of the estimating model. 

It is clear from the results of this study that the use of 
animal traction has several aspects with important economic 
consequences for the small farmers. These relate to the land 
area farmed, saving in labor, and more significantly, improve
ment in crop (yield) productivity. The farmers have become 
aware of the economic benefits, in addition to the usual status 
symbol associated with the possession of animal traction (the 
plow and the draft animals to draw the plow or other imple
merts--planters or seeders, for example). This is evident from 
the growing demand for animal traction in the region. How
ever, there are problems and constraints facing the farmers. 
It is in this context that we need to focus on appropriate public 
policy directed towards the provision of credit, the supply of 
trained animals, improved farm implements, education and 
extension, in addition to the supply of other improved farm 
inputs to be made available to farmers. Furthermore, the World 
Bank's guidelines as well as the Bank's assistance in the 
promotion of the animal traction technology, indeed of the new 
agricultural technology in the African region of traditional, 
human labor-intensive farming systems, will assume significance. 
Above all, the nation state's own (internal) economic policies 
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and priorities become pivotal in such developmental offorts that 
aim at improving the economic lot of the farm people. 

NOTES 

1. Based upon personal Interviews conducted by the author 
covering approximately 40 farmers under a Credit Constraint 
survey. Questions addressed in the survey included, among 
other things, the nature and extent of production constraints 
faced by farmers. An important purpose for which credit was 
sought by farmers was said to be the acquisition of animal 
traction.2For details, see Wannacott and Wannacott (1979, 431-32). 
Also, several other references on agricultural production 
functions listed in the References section of the chapter are 
recommended.3Soil types have been classified into 4 broad categories 
(i.e., soils which are mostly sandy, or gravelly, or clayey, or 
mixed). These categories are based upon the results of a 
survey on soils conducted in the region as a part of the 
Farming Systems Research Study. The soils were classified by 
the farmers studied in the sample. It needs to be stated that 
the farmers' classifications and observations are based upon 
their past experience, their knowledge and information about 
the different kinds of soil characteristics (or types) and their 
suitability for growing different crops that have been passed on 
over time from one generation to another. 

The farmers in the sample, including some chiefs of villages, 
had identified 13 types of soil characteristics or types of soil 
depending upon their suitabilities for growing several varieties 
of crops. The types of soil identified by farmers and the 
criteria used by them appeared reasonable and indeed meaning
ful from the standpoint of crop patterns followed in the region. 
Important considerations taken into account by farmers were 
whether the soil was sandy, gravelly, clayey or mixed, the 
water retention capacity of the soil, and the location of the 
fields from the house compound. 

The 13 classifications identified by the sample farmers and 
the village chiefs were later regrouped into 4 major types after 
consulting local research supervisors and some agronomists and 
soil experts. However, it needs to be noted that these types 
are based upon the farmers' classifications of soils. It may be 
useful to provide some major statistics, as shown In the table 
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Crops and Soil Typesa 

Crops and Total Area Total No of Per-Hectare 
Soil Types (hectares) % Parcelles Yield (kg) 

Millet:
 
Sandy Soil 98.68 47 171 575
 
Gravelly 70.59 34 103 381
 
Clayey 27.24 13 40 550
 
Mixed 11.29 6 12 409
 

Sorghum
 
Sandy Soil 22.79 36 56 680 
Gravelly 14.07 22 35 788 
Clayey 16.02 25 29 399 
Mixed 11.04 17 27 481 

aThese estimates are based upon the sample survey data for 

1979-1980.
 

above pertaining to soil-types as classified by farmers, area 
allocated to different soil types by crops, and the per hectare 
yields.
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Agricultural Research inthe
 

Region and New Farm Technology:
 
Adoption Problems and Prospects
 

1. AGRICULTURAL RESEARCH IN THE REGION 

Agricultural research in the region has been carried out 
over several decades by the Institute for Research in Tropical 
Agriculture (IRAT), a French-supported institute, followed 
by the United Nations Development Project (UNDP) supported 
International Crop Research Institute for Semi-Arid Tropics 
(ICRISAT), set up in the country in the early seventies, and, 
lately, by the U.S. Agency for International Development 
(USAID) supported Farming Systems Research which initiated a 
multi-disciplinary research effort in 1979. Interesting, although 
very limited, yield results from the experimental varietal trials 
have been reported by agricultural scientists working at these 
centers. Compare, for example, the existing farm yield levels 
reported in Chapter 5 (Tables 5.7 and 5.14), with those 
realized at the experiment stations, the research managed 
trials, and the model farms presented in Table 7.1 of this 
chapter. In particular consider the case of sorghum and maize, 
for which data are available. 'he ICRISAT's (1980-1981) 
sorghum variety E-35-1 has the potential of an average yield of 
3.5 to 4 metric tons per hectare with the recommended fertilizer 
applications and management practice%. Such yield levels are, 
of course, realized under highly" controlled conditions which are 
currently difficult to attain irn farmers' fields. 

The (Purdue University's) Farming Systems Research Unit's 
managed farmer-field trials conducted during 1980 (Table 7.2) 
yielded 1.8 metric tons of grain per hectare of E-35-1, and 1.3 
metric tons of SVP 35, the two sorghum varieties which were 
said to be promising for semi-arid regions In Africa. It needs 
to be emphasized that more evidence is needed to evaluate the 
performance of these varieties under actual farm conditions. 

~187
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TABLE 7.1 
Yields of Sorghum and Maize Realized at Experiment 
Stations and Model Farms, Burkina Faso, 1979-1980 

Average Yield 
Variety (kg/ha) Observations 

Sorghum 3,500 Reported by scientists of ICRISAT on 
to 4,000 the basis of experimental results. 

Red Sorghum 
Saria Model 
Farm (IRAT) 
1969-1974 

2,551 IRAT's model farm in Sarla (HV) with 
4.4 hectares of cropland since 1969, 
with 6 persons (3 active), was phased 
to bring 1 hectare a year under 
improved 
arrived in 

technology. 
fifth year. 

Yield figures 

IRAT P & K 975 0 level 
Experiments 
for sorghum 
1964-1974 

1,806 

1,958 
1,228 

50 kg of P205/ha (16.6 kg grain/kg of 
P205) 
100 kg P205/ha (3 kg grain/kg P205) 
0 level 

1,679 
1,846 

50 kg K20/ha (9 kg of grain/kg K20) 
100 kg K20/ha (3.4 of grain/kg K20) 

Maize 
IRAT 100 3,023 Mean yield based on IITA's trials in 

Burkina Faso, Senegal, Mali, Ivory 
Coast & Benin (1979) 

B D S 1II 
Jaune de Fo 
Massayomba 
Cowpea 

2,970 
2,328 
2,286 
1,500 

Mean yield based on IITA's trials in 
Burkina Faso, Senegal, Mali, Ivory 
Coast & Benin (1979) 3 years average 
based on IITA SAFGRAD trials 

Source: ICRISAT, IITA/SAFGRAD and IRAT, Reports, 1979 
and 1980.
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TABLE 7.2
 
Yields of New Sorghum and Cowpea Varieties on
 
FSU/SAFGRAD Research Managed Fields in
 
Sample Villages, Burkina Faso, 1980
 

Crop Yield
 
Variety (kg/ha) Observations
 

E-35-1 1,800 Village fields with preplanting culti
(Sorghum) vation and 100 kg RP + 20 kg perurea 

hectare. 1980 research-managed trial. 

1,500 	 Village fields without preplarting 
cultivation: no fertilizer. 1980 
research-managed trial. 

750 	 Bush fields with preplanting cultivation 
and 1,200 kg RP + 20 kg urea per 
hectare. 1980 research-managed trail. 

150 	 Bush fields without preplanting culti
vation: no fertilizer. 1980 research
managed trial. 

SVP 35 1,300 	 Sandy valley soils Ouahigouya 1980 
(Sorghum) 	 with preplanting cultivation and 100 kg 

rock phosphorous and 20 kq urea per 
hectare. Research-managed trial. 

600 	 Sandy valley soils Ouahigouya 1980 
without preplanting cultivation, no 
fertilizer. Research-managed trial. 

Source: Farming Systems Research Field Trials in Sample 
Villages, 1979-80. 

Under the usual farm practices and soil fertility levels, E-35-1 
did not appear to yield more than local varieties. More than a 
simple change of varieties may be involved if higher yields at 
the farm level are to be achieved. 

On IRAT's experimental plots and Sarla (research station) 
model farms (Table 7.1), the average per hectare yield of 
sorghum ranged between 2 to 2.5 metric tons. The model farm 
technology in IRAT's case (1979, 1980, 1981) was highly 
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controlled and subsidized. The recipients of this subsidized 
technology were the employees of the Institute that was dif
fusing the new technology. 

Maize yields reported by maize agronomists and breeders 
(IITA, IRAT) vary from over 2 metric tons to over 3 metric 
tons per hectare. Such yield levels are related to different 
levels of fertilizer applications, management practices, and 
varietal changes under West African farming conditions. The 
feasibility of realizing the yield potentialities of the new 
varieties under farm conditions has yet to be established. 

It is unlikely that the ideal or potential yield of 3.5 to 4 
metric tons of grain per hectare will be achieved under farm 
conditions for either sorghum or for maize. Of course, there 
may be areas ,nd farmers with relatively more favorable condi
tions for which yields higher than 1 to 2 metric tons per
hectare are fairly attainable. The national average yield
statistics for cereals is only about 500 kg per hectare, a figure
which hides yield potentialities in the regional and subregional 
contexts. For example, as shown by the data in Table 5.7 
(chapter 5), the average yield for sorghum ranges from as low 
as 148 kg per hectare in the Dori region and 368 in the 
Yatenga region to as high as 844 kg per hectare in the Bobo 
region and 848 in the Fada region. Likewise for maize, it 
ranges from 206 kg per hectare in Yatenga to 1,230 in Fada and 
1,045 in Bobo. For AVV1 farms, it is estimated to be over 
1,000 kg per hectare. For other crops there is a similar 
pattern of yield differentials. 

Such productivity differences in existing farming systems in 
the country may give some useful guidelines for comparing the 
experiment stations' yields with the existing yields already
realized by farmers in different regions, especially by those 
who are already obtaining yields around 1 metric ton or more 
per hectare. Based on only four paired comparisons in one 
village, the Purdue University's Farming Systems Research Unit 
reported the mean yield of E-35-1 (sorghum) at 1,120 kg 
per hectare as compared to the local sorghum yield of 1,690
kg per hectare with the same input usage. However, other 
observations of E-35-1 in the same area, but unfortunately
with no local checks showed an average yield of 1,720 kg per
hectare. In this case, the two crop varieties were planted on 
relatively high quality village fields. 

It is possible that some of the local varieties may yield as 
much as new (or improved) varieties do under similar conditions 
of management practices and input use. In such cases the 
farmers will have little incentive to try the new variety. The 
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relative superiority of any new technology has to be clearly 
demonstrated. For valid comparisons and meaningful extrapola
tions, the macro level average yields do not represent a true 
picture. It is necessary to compare yields in the regional,
subregional and even village context. This can identify regions 
with different potentialities with respect to various crop
varieties, cropping systems and crop improvement programs. If 
the objective is to achieve maximum increase in cereal produc
tion in as short a period as possible for countries such as 
Burkina Faso, scarce research and development resources need 
to be allocated on selective bases with relatively higher 
priorities 
Increasing 

for 
te

areas 
chnologies, 

with greater 
and higher 

potential 
econ

for 
omic 

using 
returns 

yield
to 

investment. 

II. LOW FARM YIELDS, NEW TECHNOLOGY, 
ADOPTION PROBLEMS AND PROSPECTS 

The farm level yield data collected in the present study 
indicate extremely low crop yield condition3 in the agriculture
of the region. There are several questions and issues involved 
In a search for the variables causing low yields and for the 
ways to effectively promote yield-increasing technology. One 
is: Do we, more specifically those in charge of planning and 
development efforts, have adequate information and understand
ing to create conditions for improving farming practices enough 
to increase yields per hectare from the present low level of 
around 500 kg per hectare to, say, 1,000? 

Despite the fact that some of the Improved varieties of crops 
such as sorghum and maize have been found to give much 
higher yields, 3 to 4 metric tons of grain per hectare on 
experimental plots at research stations under highly controlled 
conditions, and despite the successful performance of these new 
crop varieties, and other "improved" practices in some farmers, 
fields, they have not been fully accepted. If the farmers were 
informed and convinced that the new maize varieties perform 
profitably under their conditions and constraints, adoption of 
such technology could be expected. 

Apparently the farmers are not convinced that the new 
varieties maximize returns to their scarce resources. An 
irregular supply of modern inputs at affordable prices may 
affect the situation. Additionally, the new varieties may differ 
from the traditional varieties with respect to timing of labor 
requirements. This may create labor constraints that affect 
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timeliness in planting and in performance of other field 
operations that are sensitive to rainfall patterns. 

On the other hand, sorghum, millet, and maize prices have 
risen about twice as much since 1968 as the amount of Inflation 
and the prices of alternative crops. 2 This should favor higher 
yielding varieties unless the prices are offset by an unfavorable 
input cost situation. 

Grain marketing conditions probably do not favor techno
logical improvement and growth in the farm productivity of 
Burkina Faso; and this condition holds for several other 
countries in the region. From 1978 to 1980, for example, the 
official government prices In Burkina Faso ranged from between 
40 and 45 CFA francs per kg of millet and 32 to 37 CFA francs 
per kg of sorghum. 3 These prices were lower than the open 
market prices as evident from the fact that in the latter half of 
1980, farmers were selling millet and sorghum in open markets 
for 60 to 75 CFA francs per kg. At that time the government 
was considering setting the minimum prices4 of 40 to 45 CFA 
francs per kg. Even though this price policy provides some 
disaster insurance, it may not alter greatly the farmers' view of 
the risk associated with investments required to increase the 
production of the various crops. The farmers do what they 
consider most advantageous under the local marketing condi
tions, but there may be little incentive to take any risks with 
modern inputs that may or may not pay off immediately under 
the variable rainfed production conditions coupled with a 
relatively uncertain product price situation. 

In low resource areas of high risk farming new technology 
has to be low in cost ii the individual farmers are to adopt it 
without special incentives and outside assistance. Farmers in 
the plateau area of the region run high risks of crop losses 
from lack of rainfall and its erratic distribution. They have no 
control over this variable and risk of crop losses cannot be 
completely eliminated with rain-fed farming in semi-arid zones of 
Africa. A great challenge to agricultural scientists is to evolve 
technologies that permit crop production to better withstand 
these weather conditions, technologies that fit well into the 
known farming systems, and insure higher return to farmers 
than the traditional technologies that have evolved by trial and 
error. 

Other conditions faced by farmers in the study region are 
equally unfavorable. In general the farm extension services do 
not reach most of the farmers. These services are poorly 
organized, lack trained personnel, and have limited financial 
resources. In one of the five sample villages, farmers said 
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they had not seen any ORD extension agent for the last ten 
years! In a country where 95 to 98 percent of the farm popu
lation is illiterate, a weak and often inefficient system for 
extension of technical information can seriously limit tech
nological change and improvement in agriculture. An innovation 
does not spread unless there are effective communication 
linkages. 

Availability of input supplies such as chemical fertilizers, 
insecticides and pesticides, farm equipment, draft animals to 
pull such equipment, and the lack of credit to buy these 
modern inputs pose serious problems to farmers. Poor trans
portation coupled with inefficient input markets can cause 
farmers to view modern input use an uneconomical. This may 
further discourage farmers from investing in new production 
technology. 

It is extremely difficult to increase agricultural production 
under present conditions. There are strong forces favoring the 
status quo in the production system. It may very well be an 
efficient agriculture under the existing conditions and con
straints. However, it is not a progressive, moving agriculture 
from the viewpoint of the needs of the country in a changing 
world. 

This situation does not imply that farmers in Africa are 
primitive, backward, inefficient and irrational because they 
follow old production practices. Thcir action merely indicates 
rational resource allocation decisions and choice of production 
practices under the set of conditions and constraints with which 
they are faced. The view that these farmers are irrationally 
following outdated practices Indicates (a) a failure to appreciate 
the social and economic realities of farming in these regions, 
and (b) a failure to understand the constraints of the existing 
farming systems. 

Micro Level Crop Substitution: A Comparative 

Perspective, and Problems 5 

Sorghum and maize are two food grain crops for which 
improved varieties are being promoted for farmers in Burkina 
Faso and in other parts of West Africa. In most cases these 
crops compete with each other for fertile soils. However, 
farmers generaly allocate a relatively greater proportion of 
cultivatcd land to sorghum than to maize. Maize is relatively 
more sensitive to weather conditions than Is sorghum, and 
farmers run greater risks of losing this crop when there Is 
drought. As a rainfed crop sorghum has relatively greater 
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probability of survival under drought conditions than the maize, 
other things equal. 

The relative cost-benefit perspective of sorghum and maize 
can be altered by technological changes, such as introduction of 
a drought resistant high yielding seed variety, or modification 
of the existing management practices. If this makes maize 
relatively more profitable, the chances for allocating more land 
to this crop will increase. Effective profitability may be 
realized through lessening risk of low yields, reducing per urit 
cost of production, or increasing per hectare yield with the 
same input cost. Since maize occupies a relatively much smaller 
fraction of total cultivated land under the existing farming 
system, one might expect the area devoted to it to be poten
tially expandable. 

However, maize production cannot be expanded over all of 
the country. The agro-climatic requirements of this crop give 
certain areas such as the Southwest and the Fada regions 
higher potential for production increase than the Central and 
Northern regions. These regions have a comparative advantage 
in terms of soils, rainfall and other favorable resource 
endowments. In the region of study, the maize area continues 
to be very small despite the fact that the marginal value 
product for land sufficiently fertile to support maize is much 
higher than the less fertile land needed for sorghum. Farmers 
have some constraints preventing them from expanding area 
under maize. The amount of fertile land available for maize 
including the cost of fertilizer and possibly the higher risks 
that maize may be subjected to as a result of inadequate and 
fluctuating rainfall are some of the constraints. In addition, a 
currently limited market for maize for roasting ears may be 
another constraint on expansion of maize area and production. 
The price for the dry grain is apparently not high enough to 
encourage expansion of this crop. 

Let us take another case: the case of cowpeas vis-a-vis its 
competitors. In terms of kilograms of grain per hectare, 
cowpeas could compete with peanuts for land and other inputs if 
farmers were to plant it as a single crop. The improved 
cowpea variety, KN-1, performs much better when grown as a 
single crop since that permits certain necessary operations, 
particularly spraying, which are key elements influencing yield. 

The yield potential for the cowpea variety KN-1 is at least 
1,500 kg per hectare, given three to four sprayings of 
insecticides. Even if one assumes that in farmers' fields, the 
per hectare yield only reaches 1,000 kg, this would be much 
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higher thar, the present yield levels of 200 to 250 kg per 
hectare. 

A rough and quick cost benefit calculation suggests the 
following. For a hectare of land under the new cowpea variety, 
the farmer will need to incur a total cost of 31,800 CFA francs, 
or about 150 US dollars (labor cost = 11,600 CFA francs, seed 
cost = 3,200 CFA francs, about 14 US dollars, fertilizer 3,000 
CFA francs, 13 US dollars, and spraying including variable 
costs and depreciation on the sprayer 14,000 CFA francs, 62 US 
dollars). He will receive a total revenue of 45,000 CFA francs, 
200 US dollars (based on 45 CFA francs, 0.20 US dollars/kg 
and a yield of 1,000 kg/hectare under the new variety). The 
net revenue realized by the farmer will be 13,200 CFA francs, 
about 59 US dollars per hectare. However, to realize this net 
revenue, he will need to make an initial investment of 24,000 
CFA francs, about 107 US dollars (of this the sprayer at the 
subsidized rate will cost 15,000 CFA francs, about 67 US 
dollars). Before a farmer makes any decision, he faces two 
important questions. First, how and where to get US $107 to 
undertake the initial investment. For small farm poor house
holds this is not a small amount! Second, even if he were 
successful in getting the money, is it more advantageous for 
him to invest this money in the sprayer than elsewhere, e.g., 
to buy a houe manga or a donkey. 

There are other questions as well. Will cowpea yield higher 
revenue per hectare of land than its competitor, other things 
being equal? We do not know if this is so. Marketing and 
pricing of cowpea, if production in the region changed, are 
other issues that would need consideration. Then there is the 
question of an infrastructure that would promote cowpea pro
duction. Farmers' knowledge and capabilities are essential 
elements in the whole process of spreading the new cowpea 
technology on small farms, knowledge about the use of sprayers 
to make them economical, money to buy the equipment, repair 
facilities, etc. 

Various questions pertinent to new cowpea technology that 
need to be investigated include the following: (1) the relative 
profitability or returns from cowpea vis-a-vis its competitors; 
(2) the extent of competition for land and other resources 
among crops, e.g., cowpea and peanut; (3) the economic re
turns to sprayings--estimates of yield in relation to the timing 
and number of sprayings, and alternate uses of sprayers that 
make investment remunerative; and (4) the relative economics of 
cowpea production as a single versus an associated crop. 
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Conditions for Adoption of Improved
 
Production Technology
 

Innovation is generally considered an important part of 
progress in a productive agricultural sector, A number of
factors may affect the search for productive innovations and 
their acceptance by farmers. This section focuses on conditions 
for adoption of a different technology assuming that It is 
available for consideration. 

1. The first and a necessary condition is that a new 
production technology has to be less costly in the use of the
farmer's resources, or it achieves greater return from the same 
resources when compared with the traditional technology given
the resource availability and constraints at farm level. Yield 
maximization per se is generally not one of the farmer's goals.
His production decisions and choices involve trade-offs 3mong
goals. Under rainfed farming conditions he tries to reduce 
risks to an acceptable level. Those methods and technologies
that increase achievement of one objective with little decrease in 
others given the farmer's economically most scarce resource 
(labor in many cases) are the best candidates for adoption.

2. A second condition is that the farmers have the knowl
edge and wisdom to evaluate the benefits and costs of the new 
technology and the skill or means of acquiring the skill to 
implement it. Involved here are farmers' training, schooling,
the extension services, and other Information systems. In the 
long run this means education of children and women which is a 
long-term investment. For payoff in the short term, adult 
education through extension services or other means is a likely
necessity. 

3. Improved infrastructure to serve rural areas, such as

better roads and marketing facilities, is another condition that
 
promotes movement of goods and services, information and
people. The flow of technical information and Information 
which facilitates exchange and efficient marketing as well as
lower transport costs increases output-input price ratios which 
in turn furnishes incentive for economic changes.

4. Adequate input supplies, credit and distributional systems 
are needed to support yield increasing technologies. The 
current situation is inadequate with respect to both availability
and stability of supplies and credit. 

5. Farmers use expectations of market price to make deci
sions :regarding levels of production, methods of production and 
product mix. This is especially true as economic growth 
occurs. Subsistence farmers may at first only sell surplus 
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crops, and the surplus Is a very small fraction (10 to 15%) of 
their total production, but eventually as economic development 
proceeds, they will tend to sell more and seek more of the 
benefits of exchange. The pricing system should provide 
adequate incentives and give the producers adequate signals of 
the society's needs. For this to happen, governmental policy 
and actions must be consistent with those same needs and the 
government must be strong enough and stable enough to create 
a suitable political and economic environment. All sorts of 
market and price distortions must be removed. 

Under the above conditions the farmer would be motivated to 
adopt improved farming practices and modify farming systems to 
achieve his goals and those of society. When appropriate and 
transferable technology is available under the above conditions, 
the farmer would have the Incentive to use it. However, 
the farmer is generally expected to be shrewd enough not to 
accept any new idea until its benefit to him has been amply 
demonstrated. 

Ill. SOME COMMENTS ON NATIONAL AND INTER-
NATIONAL RESEARCH AND DEVELOPMENT EFFORTS 

There are several international institutions in the region(s) 
with competent and devoted agricultural scientists: plant 
breeders, agronomists, soil and water management specialists, 
entomologists, plant pathologists, and farming systems experts. 
Effective coordination is made rather difficult by the lack of a 
strong national research system that can furnish an appropriate 
linkage to avoid duplication, to promote areas of research best 
suited to the country's felt needs and priorities, and to monitor 
the flow of foreign aid In the area of agricultural research. 
This situation (namely, the lack of a strong national research 
system) is not uncommon in developing countries, particularly 
in the African developing countries. 

It seems reasonable that a fairly substantial part of foreign 
assistance, no matter whether from Individual countries or from 
international organizations, should be devoted to building 
strong national research capabilities %ith indigenous trained 
scientists. The initiative for this effort will have to come from 
the host country. A cadre of scientists and other experts 
subject to the vagary of foreign Interests and funds cannot 
substitute for national scientists whose future depends on the 
host country. However, building and strengthening national 
research capabilities will require investment of resources in 



198 

local research and educational institutions and facilities,
training of local personnel, and making appropriate modification 
In the existing systems of education, and research. Interna
tional educational and research organizations and their scientists 
also can be an important "neans of initiating such changes.
These organizations can aid in the development of centers of 
higher learning and research (universities, colleges, research 
institutes) in the host country. There It certainly effort made 
to do this but, the fact is that still much more is required. In 
most cases, this will require additional funds for faculty and 
graduate students at the local instittitions as well as for foreign 
experts. Such a process be but should bemay slow, effective 
for developing indigenous capabilities in the long run. 

Good working relationships and interaction among the various 
groups of international scientists are important. If they can 
use their limited resources to work harmoniously together to 
coordinate their research and avoid duplication they will be of 
better service to the host country or countries. Some of their 
resources allocated to areas of high pay off even when not the 
most popular projects can benefit the host country greatly.
Having international scientists in the country may contribute to 
the host country's prestige internationally and make it difficult 
not to accept offers of all kinds of research. The donor 
countries must accept c-onsiderable responsibility for direction 
and coordination in this situation. 

Formal schooling has been neglected in this country and 
several other less developed African countries. Educating rural 
people and farmers, men and women, and children may well he 
an investment with a very high payoff. Not more than 15 to 20 
percent of rural children in Burkina Faso attend any kind of 
school. Illiteracy among farm women is almost one hundred 
percent. So far most of foreign aid received by the country
has gone to the construction of physical capital rather than 
human capital. Foreign aid could play an important role in the 
creation of human capital in the farm population, the most 
neglected segment of the country's population. It is indeed sad 
that the farm population has been given least priority in the 
allocation of both national and international resources. Foreign
aid for higher level training is also important, but training a 
few students at the graduate level is not enough. A broad
based foundation of human capital, the quality of human beings 
at the farm and community level, is essential to farm moderniza-. 
tion. However, this requires some change in priorities of both 
the donor country and the receiving country with respect to 
foreign assistance. 
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It may be time that those of us concerned with agricultural 
development and welfare of the farm people in the developing 
countries pay heed to what Prof. T.W. Schultz said at 
Stockholm (Sweden) when delivering his Nobel lecture (1979) 
entitled "The Economics of Being Poor." To quote: 

We have learned that agriculture in many countries has 
the potential economic capacity to produce enough food 
for the still growing population and in so doing can 
improve significantly the Income and welfare of the poor 
people. The decisive factors of production In improving 
the welfare of poor people are not space, energy and 
crop land. Tne decisive factor Is the improvement in 
population quality. 

The above comments are noi: meant to minimize the importance 
of previously stated observations on the need for efficient 
markets with appropriate price signals and incentives (and less 
governmental interventions and distortions in the market), 
construction of infrastructure necessary to sustain price 
siqnals, construction of infrastructure necessary to sustain a 
productive agricultural technology, and the establishment of 
effective backward and forward linkages between research and 
extension agencies, and priorities for allocating resources for 
agricultural development and research. These are important 
considerations with policy implications that must not be 
neglected if the development of the agricultural sector and the 
economy as a whole is desired. 

To end the discussion on agriculture and farm production 
sys ams prevailing in the Western Sub-Saharan region, we may 
once again emphasize the following. It is possible to change 
varietal characteristics th,'ough breeding and experimentation. 
Although cost-benefit analyses indicate great potential gains, 
the problems of fitting the experimental varieties to the actual 
farming environment is complex, and the constraints facing the 
farmers need to be recognized by all the concerned, whether 
engaged in research, development, or policy. Furthermore, 
assistance programs that contribute to training local personnel 
as well as modifying the existing systems of education and 
research seem desirable for lasting impact. Similarly, con
sidering that illiteracy rates are exceptionally high among the 
men, women and children engaged in the snall-farm peasant 
agriculture of the region, perhaps the most under-rated tech
nica! assistance investment is simply formal schooling of rural 
people. 
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NOTES 

1. This is a land resettlement organization under government
control and supervision under which farmers allocated landare 
with a package of practices to be followed for different crops
(in the Volta river basin).

2. See 1-8, World Bank, "Upper Volta Agricultural Issues 
Study," Report No. 3296-UV, October 29, 1982. 

3. One US$ = 225-250 CFA francs. 
4. See also note 8 in Chapter 5 of this book. 
5. For a more complete land use discussion see Mahlon Lang,

Ronald Cantrell, an John Sanders, "Identifying Farm Level 
Constraints and Evaluating New technology in Purduethe Farm
ing Systems Project in Upper Volta." Paper presented at Farm
ing Systems Symposium, Kansas State University, Manhattan, 
Kansas, October, 31, 1983. 
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