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ABSTRACT

Official fertility estimates in Ethiopia show that fer-
tility is high and varies regionally. However, the causes and
correlates are not well understood.

This thesis investigates the levels, trends and differen-
tials of fertility in two administrative regions, Arsi and
Shoa in Central Ethiopia using data from the Population,
Health and Nutrition Project baseline survey conducted by the
Ministry of. Health in 1986. It also provides the socio-
economic and demographic explanations of high fertility in
these regions.

The thesis examines data limitations and identifies the
types and sources of error. Missing, incomplete or inconsis-
tent dates in the birth history are imputed and the validity
of the data for fertility studies is assessed.

Indirect demographic techniques and period-cohort
analysis of birth histories are used for estimating fertility
trends, and multivariate analysis is applied for examining
fertility differentials.

The population is shown to have high and rising fer-
tility. Total fertility increased from about six children per
woman around 1970 to about eight children in the early 1980s.
Most of this increase occurred between 1977 and 1982. Sig-
nificant rural-urban, religious and ethnic differentials are
also observed. Early and universal marriage, high infant and
child mortality, pro-natal cultural and religious values, low
levels of infertility and the absence of birth control methods

are investigated as possible explanations for the fertility



patterns. Change in marital fertility brought about by the
decline in the duration and intensity of breastfeeding and in-
crease in exposure to the risk of childbearing through reduced
spousal separation are identified as the major causes of the
recent rise, while variations in breastfeeding patterns, in-
fant and child mortality and stability of marriage rather than
differences in contraceptive use appear to explain most of the
observed differentials.

The study concludes by identifying methodological
problems and needs for future research. The implications of
the study are underscored with specific policy recommenda-

tions.



ACKNOWLEDGEMENT

I wish to acknowledge the many people who contributed
for the successful completion of this thesis. First and
foremost, I wish to express my thanks and deep appreciation
to Mr. Mike Murphy, Senior Lecturer in Population Studies,
Department of Population Studies, London School of Economics,
who supervised this study. It would have been impossible to
complete this work without his thoughtful advice, enduring
guidance and help through out the work.

I am also greatly indebted to Mr. Tim Dyson of the
Department of Population Studies, London School of Economics,
for his valuable comments and suggestions. My thanks are also
extended to other members of the Department of Population
Studies for their assistance at various stages of the work.

Thanks are due to members of the L.S.E. Computer service
and the University of London Computer Centre (ULCC) for their
assistance in computer related problems. Special thanks are
due to Mr. R. O'Rielly of the L.S.E. Computer Service and Mr.
S. Self of the University of London Computer Centre for their
assistance in SIR (Scientific Information Retrieval).

I owe special note of gratitude to my former teachers,
Dr. Asmerom Kidane and Dr. Teshome Mulat of the Addis Ababa
University who were instrumental in facilitating arrangements
for obtaining permission to use the data used in this study.
Thanks are also due to Dr. John Blacker of the Centre for
Population Studies, London School of Hygiene, for his kindness
in allowing me to get a copy of the M.0.H. data and also for

his suggestions at the initial stage of the work.



My friend, Dr. Abate Mammo (University of Pennsylvania,
U.S.A.) has been very helpful in this work. He provided
various materials, read most of the thesis and gave useful
comments and suggestions. I owe him special thanks and ap-
preciation. Many other friends have also helped at various
stages of the work and I extend my thanks to all.

My thanks are due to the United Nations Fund for Popula-
tion Activities (UNFPA) for financial support, the Addis Ababa
University for allowing me a leave of absence, the Central
Statistical Authority (C.S.A., formerly known as C.S.0.) and
the Ministry of Health (M.O.H.) of Ethiopia for permission to
use their data. Thanks are also extended to Africa Educational
Trust for their small financial assistance at a time when the
UNFPA fellowship ended.

I am grateful to my mother, Amarech Gizaw, who always
wanted me pursue higher studies and seek knowledge throughout
my life and my wife Genet Lemma, who starting from the initial
plan for my doctoral studies up to the final stage extended
tremendous encouragements and also bore the burnt of looking
after the children for the entire period of my absence from
home. Genet shares not only my life but my academic achieve-
ments as well. Finally, my two children, Meiraf and Bereket

whose love I have taken for granted - to you I owe it all.



TABLE OF CONTENTS

Abstract
Acknowledgment
CHAPTER ONE
INTRODUCTION
CHAPTER TWO
DEMOGRAPHIC PROFILE OF ETHIOPIA
2.1. Introduction
2.2. Population Growth and Distribution
2.2.1. Population growth
2.2.2. Population distribution
2.3. Age-sex and Marital Structures
2.3.1. Age-sex structure
2.3.2. Marital structure
2.4. Mortality and Fertility
2.4.1. Mortality
2.4.2. Fertility
2.5. Summary and conclusion
CHAPTER THREE
SOURCE AND QUALITY OF DATA
3.1. Source of Data
3.1.1. Survey Design and sample size
3.1.2. The questionnaire
3.1.3. Field Work Procedures
3.1.4. File Processing
3.2. The Quality of the Data

3.2.1. Age Reporting and the Age Distribution

Page

20

39
39
41
41
44
49
49
52
59
59
64

70

73
73
74
75
78
78
80

81



3.2.2. Accuracy of the Nuptiality Data
3.2.3. Fertility Data

3.3. Summary and Conclusion

CHAPTER FOUR

IMPUTATION OF OMITTED,PARTIAL OR INCONSISTENT
DATES
4.1. Introduction
4.2. Nonresponse
4.2.1. Problems of Nonresponse
4.2.2.Methods of Handling Nonresponse
4.3. Imputation
4.4. DEIR - Date Edit, Imputation and Recoding
4.5. Imputation of Dates in the M.0.H. Data
4.5.1. The Input File
4.5.2. Definition of Data Types and Constraints
4.5.3. Effect of Imputation on the Date Related

Variables

4.5.4. Effect of Imputation on the Coefficients of

a Multiple Regression Equation

4.6. Summary and Conclusion

CHAPTER FIVE

LEVELS AND TRENDS OF FERTILITY
5.1. Introduction
5.2. Methodology
5.3. Current Fertility
5.3.1. Age Specific Fertility
5.3.2. Age Specific Marital Fertility

5.3.3. Mean Number of Children Ever Born

95
106

120

129

129

130

131

134

136

139

145

145

146

151

165

170

174

174

175

179

179

181

184



5.4. Recent Trends

5.4.1. Mean Parities and Age Specific Fertility

Rates

5.4'2.

5.4.3.

of

5.6.2.

Period - Cohort Fertility

Fertility during the first five years
marriage

Persistent High Fertility

Customs and Institutions

Universal and Early Marriage
Economic value of Children

Absence of Birth Control Methods
Relatively low Level of Infertility
The status of Women

High Infant and Child Mortality
Recent Rise

Marriage Pattern

Breastfeeding Pattern

5.7. Summary and Conclusion

CHAPTER SIX

FERTILITY DIFFERENTIALS

6.1. Introduction

6.2. Overall Fertility Differentials

6.3. Urban Fertility Differentials

6.4. Rural Fertility Differentials

6.5 Within Ethnic Group fertility Differentials

6.6. Summary and Conclusion

CHAPTER SEVEN

SUMMARY AND CONCLUSIONS

189

190

195

207

209

209

210

212

216

219

222

223

226

228

230

233

242

242

250

267

272

279

297

303



BIBLIOGRAPHY 320
APPENDIX 1 ’ 334

APPENDIX 2 353



LIST OF TABLES

Page

2.1 . Population of Ethiopia and its Rate
of Growth 42
2.2. Population Estimates : 1900 - 1984. 44

2.3. Percent Distribution of Urban Population,

Level of Urbanization, Growth rate of Localities

and Population. 45
2.4. Age Structure of the Population. 50
2.5. Proportion of Ever Married Woman (1970, 1981). 54
2.6. Marriage Dissolution by Rural and Urban

Residence : 1970 and 1978. 58
2.7. Marital Status Distribution by Age Group :

Rural Ethiopia ( 1970 and 1981 ). 59
2.8. Crude Death Rate and Infant Mortality

Rates ( 1970 and 1981 ). 60
2.9. Adjusted Crude Death Rates, Infant Mortality

Rates and Life Expectation at Birth. 61
2.10. Reported Age-sex Specific Death Rates. 63

2.11. Proportion of Total Death by Age Group

and Sex. 63
2.12. Mean Number of Children Ever Born. 69
2.13. Reported Age Specific Fertility Rates. 70
3.1. Meyers' Index of Digit Preference. 86
3.2. Lower and Upper Boundary Effects. 88
3.3. Sex Ratios of the Population: Arsi and Shoa. 91

10



3.4. Percentage Distribution of Woman at Each
Terminal Digit of Age and Meyers' and Whipple's
Indices for Selected African Countries and for
the M.O.H. Data. 94
3.5. Percentage Distribution of Ever Married Women
by Age at Survey Reporting Date of Marriage. 97
3.6. Percentage Distribution of Ever Married Women
by Five Year Duration Since Marriage. 100
3.7. Percentage Distribution of Ever Married Women
by Age and 5-Year Intervals Before the Survey. 102
3.8. Age at which 10, 25, 50 and 75 per cent
of Women Ever Married. 102
3.9. Percentage Distribution of First Births by
Length of Intervals and Age Group of Mothers. 104
3.10. Percentage Distribution of Ever Married Women
According to 1981 Survey. 106
3.11. Percentage Distribution of Reported Birth
Dates by Birth Order. 109
3.12. Children Ever Born, Children Dead and
Sex Ratios by Age Group of Women. 111
3.13. Sex ratios of Births by 5 Year Period Before
the Survey. 113
3.14. Median Age at First Birth by Age Group, Residence
and Literacy. ) 1115

3.15. Cohort-period Rates, Cumulative Cohort and

Period Fertility and P/F Ratios by Age 117
4.1. Forms of Data Used and Priority. 148
4.2. Source of Data . 148

11



4.3. Distribution of Final Logical Ranges.

4.4. Summary of Error Statistics.

4.5. Percentage Distribution of Total Women with
Reported, Imputed and Matched Ages by Age

Group.

4.6. Percentage Distribution of Deviation Between

Reported and Imputed Ages at First Marriage.

4.7. Percentage Distribution of Women by Parity.

4.8. Percentage Difference in Annual Births in the

Raw and Imputed Data Sets by Five Year Period
Before the Survey.
4.9. Period-cohort Rates, Cumulative Cohort and
Period Fertility : Imputed Data.
4.10. Ratios of the Rates (imputed to raw data).
4.11. Percentile Values of Birth Intervals by
Birth Order
4.12. Correlation Matrix, Coefficients, Standard
Error of Coefficients, T Values and their
Significance: Raw Data.
4.13. Correlation Matrix, Coefficients, Standard
Error of Coefficients, T Values and their
Significance: Imputed Data.

5.1. Age Specific Fertility Rates per woman.

5.2. Age Specific Marital Fertility Rates per Woman

and Cumulated Marital Fertility Rates.

5.3. Age Specific Marital Fertility Rates Relative

to that of the 20-24 Age Group.

5.4. Mean Number of Children Ever Born.

12

149

151

153

154

158

160

162

162

164

168

169

179

181

184

185



5.5. Parity Progression Ratios per Ever Married
Woman by Age Groups. 187
5.6. Children Ever Born per Woman by Age Group
of women: Rural (1970, 1981 and 1986). 191
5.7. Adjusting Factors and Adjusted age Specific
Fertility : Rural (1970, 1981 and 1986). 193
5.8. Period - cohort Rates and Cumulative Cohort
and Period Fertility and P/F Ratios. 197
5.9. Period Fertility Cumulated to Age Group 35-39
and Marriage and Motherhood Durations 20-24 for
the Three Most Recent Five Year Periods 203
5.10. Period Fertility Cumulated to Marriage and
Motherhood Durations 20-24 Years by Age at
First Birth for the Three Most Recent Five Year
Periods Before the Survey . 205
5.11. Cumulative Cohort Fertility by Age, Region and
Residence for the Three Oldest Cohorts. 206
5.12. Mean Number of Children Born Within Five Years
of Marriage by Duration Since Marriage. 208
5.13. Percentage Distribution of Currently Married
women Among Women Married More than Once. 211
5.14. Contraceptive Knowledge and Ever Use by Method
and Rural-Urban Residence : Ever Married Women. 217
5.15. Median Birth Interval Length by Birth Order and
Period Before the Survey. 219
5.16. Mean Desired Number of Children by Age Group,

Residence and Literacy. 226

13



6.1. Percentage Distribution of Ever Married Women
by Socio-economic Background Characteristics. 243
6.2. Percentage Distribution of Ever Married Women
by Ethnicity and Demographic Background
Characteristics. 244
6.3. Unadjusted and Adjusted Mean Number of Children
Ever Born to Ever Married Women 15-49. 251
6.4. Unadjusted and Adjusted Mean Number of
Children Ever Born to Ever Married Women
by Age Group. 252
6.5. Estimates of ,q, and ,q, by Ethnic Groups. 262
6.6. Unadjusted and Adjusted Mean Number of
Children Ever Born to Urban Ever Married
Women 15-49. 269
6.7. Unadjusted and Adjusted Mean Number of
Children Ever Born by Age Group: Urban Women. 271
6.8. Unadjusted and Adjusted Mean Number of
Children Ever Born to Ever Married Rural Women
Aged 15-49. 273
6.9. Unadjusted and Adjusted Mean Number of
Children Ever Born by Age Group : Ever Married
Rural Women. 278
6.10. Unadjusted and Adjusted Mean Number of
Children Ever Born to Amhara Ever Married
Women aged 15-49. 282
6.11. Unadjusted and Adjusted Mean Number of
Children Ever Born by Age Group: Ever Married

Amhara Women. 284

14



6.12. Unadjusted and Adjusted Mean Number of
Children Ever Born to Ever Married Oromo
Women Aged 15-49.

6.13. Unadjusted and Adjusted Mean Number of
Children Ever Born by Age Group: Ever Married
Oromo Women.

6.14. Unadjusted and Adjusted Mean Number of
Children Ever Born to Ever Married Gurage
Women aged 15-49.

6.15. Unadjusted and Adjusted Mean Number of
Children Ever Born to Ever Married

Kambatana Hadiya Women Aged 15-49

15

287

289

291

294



LIST OF FIGURES

1.1. Administrative Regions of Ethiopia

3.1la. Percentage Distribution of
in Single Years.

3.1b. Percentage Distribution of
in Single Years.

3.2. Indices of Age Heaping
3.3a. Five Year Age Distribution
3.3b. Five Year Age Distribution
3.4. Male and Female Age Ratios
3.5a. Age-sex Distribution:

Population Pyramid for 1986
3.5b. Age-sex Distribution:
Population Pyramid for 1981
3.6. Sex Ratios.
3.7. Women Aged 15-50 in Single
3.8a. Percentage Distribution of

Women by Year of Marriage.

Male Population

Female Population

(male)

(female)

Years.

Ever Married

3.8b. Distribution of Ever Married Women by Month

of Marriage.

3.9a. Percentage Distribution of Ever Married Women

by Age at Marriage.

3.9b. Ever Married Women by Duration of Marriage.

3.10 Cumulative Proportion Ever Married by Cohort

and Age at Marriage.

3.11la. First Birth Intervals Before Imputation.

3.11b. Second Birth Intervals Before Imputation.

16

Page

38

123

123

123

123

124

124

125

125

124

124

126

126

126

126

127

127

127



3.11c. Third Birth Intervals Before Imputation. 127
3.11d. Fourth Birth Intervals Before Imputation. 128
3.12a. Children Ever Born by Age of Mother in
Single Years. 128
3.12b. Mean Parity and Cumulative Fertility by Age
of Women. 128
3.12c. 1981 and 1986 Cumulative Fertility by Age of
Women. 128
4.1. Children Born by Calendar ear of Birth 172
4.2a. First Birth Intervals Before and After
Imputation. 173
4.2b. Second Birth Intervals Before and After
Imputation. 173
4.2c. Third Birth Intervals Before and After
Imputation. 173
4.2d. Fourth Birth Intervals Before and After
Imputation. 173
5.1(a). Age Specific Fertility Rates for 1970,
1981 and 1986: Rural. 237
5.1(b). Adjusted Age Specific Fertility : Rural Arsi
and Shoa (1970, 1981 and 1986). 237
5.1(c). Age Specific Marital Fertility Rates for
1970, 1981 and 1986: Rural. 237
5.2(a). Relational Gompertz Model Fitted to
1970 data. 238
5.2(b). Relational Gompertz Model Fitted to

1981 data. 238

17



5.2(c). Relational Gompertz Model Fitted to
1986 data.
5.3(a). P/F ratios by age Group and Period
Before the Survey.
5.3(b). P/F Ratios by Marriage Duration and
Period Before the Survey.
5.3(c). P/F Ratios by Motherhood Duration and
Period Before the Survey.
5.4(a). Distribution of Currently Married Women
Who Want More Children.
5.4(b). Mean Number of Desired Children by Living
Number of Children.
5.5(a) . Percentage Distribution of Single Women
by Age Group.
5.5(b). Percentage Distribution of Currently
Married Women by Age Group.
5.5(c). Percentage Distribution of Widowed
Women by Age Group.
5.5(d). Percentage Distribution of Divorced
Women by Age Group.
6.1. Distribution of Currently Divorced or Widowed
Women by Age Groups and Residence.
6.2. Distribution of Currently Divorced or Widowed
Women by Age Groups and Literacy.
6.3. Distribution of Currently Divorced or Widowed
Women by Age Groups and Religion.
6.4. Distribution of Currently Divorced or Widowed

Women by Age Groups and Region.

18

238

239

239

239

240

240

241

241

241

241

301

301

301

301



6.5. Distribution of Currently Divorced or Widowed
Women by Age Groups and Ethnicity. 301
6.6. Distribution of Women by Age at Marriage and
Residence. 302
6.7. Distribution of Women by Age at Marriage and
Literacy. 302
6.8. Distribution of Women by age at Marriage and
Religion. 302
6.9. Distribution of Women by age at Marriage and
Region. 302
6.10. Distribution of Women by Age at Marriage and

Ethnicity. 302

19



CHAPTER I

INTRODUCTION

The revolution in mortality that was brought about by
improvements in personal hygiene, environmental sanitation,
medical technology, education and nutrition among others had
led to rapid declines in mortality in many of the developing
countries. For instance, the crude death rate declined from
21 per 1000 to 15 per 1000 for all low income countries ex-
cluding China and India between 1965 and 1985 (World Bank,
1987a) . Although some changes in fertility had also occurred
in some of these countries, the overall change was marginal.
The crude birth rate declined just by 3 points (from 46 to 43
per 1000) during this period in these countries. In fact in
most of the low income countries, fertility remained unchanged
and in some, the decline in mortality was followed by a fer-
tility rise. For instance, Dyson and Murphy (1986) document
the wide-spread increase in developing country fertility
levels prior to the recent sharp declines.

The decline in mortality coupled with high and some times
rising fertility led to a dramatic increases in the popula-
tions of these countries. The rate of growth of the popula-
tions of the developing countries now stands at about 2 per
cent per annum with a country range from 1 per cent to about
4 per cent. Most of the countries of Sub~Saharan Africa show

a growth of over 3 per cent (World Bank, 1987a).
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Population growth, especially if it does not out-strip
the growth of savings, investment, food production, etc., may
contribute to economic development. It may reduce the cost and
increase the benefit of investment in transport, communication
and markets, and in the rural areas, in irrigation, agricul-
tural extension services and the provision of social services
such as in education and health. However, in the absence of
sufficient capital, skilled managerial know-how and technical
improvements, it may be a problem. In Sub-Saharan Africa,
population growth is much faster than the growth of complemen-
tary resources. Moreover, poverty and its associated 1low
levels of education and health, weak infrastructure and a weak
human resource base contributed to a situation of no economic
growth and some times a relative decline of complementary
resources in most countries. Consequently, rapid population
growth has become an increasing social, economic and environ-
mental problem. Demand on health and educational services is
increasing while savings, investment and per capita labour
productivity are declining. Urbanization and unemployment are
growing and the general standard of living of the population
is deteriorating. Land fragmentation, soil erosion, deforesta-
tion and depletion of resources are occurring much faster in
Sub-Saharan Africa than anywhere else in the developing world
today (World Bank, 1984).

During the demographic transition in today's developed
countries, the growth in population that resulted from
declining mortality and lagging fertility was mitigated by a

number of factors which included late marriage, celibacy and
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in some cases external migration. For most of today's develo-
ping countries particularly those in Sub-Saharan Africa,
however, out-migration possibilities are slim; marriage is
early and universal; strong cultural and religious values that
favour high fertility are still persistent; a conducive atmo-
sphere for the wide-spread use of contraception has not yet
been created and abortion is illegal. On the other hand, the
traditional norms and values of birth spacing (breastfeeding
and abstinence) are gradually fading away leading to shorter
birth intervals which in turn lead to higher number of births
per woman. Moreover, the low cost of raising children, their
importance as a source of household labour and the support
they provide at old age to parents make children a valuable
asset. Consequently, fertility has been and remains high in
Sub-Saharan Africa.

Fertility is the most dynamic element in determining the
size, rate of growth, distribution in space and the age struc-
ture of a population. In the absence of substantial migration,
at any given level of mortality, changes in fertility cause
variations in the rates of natural increase and exert a power-
ful influence on the age structure of a population (UN, 1954).
Bogue (1971) noted that fertility is a major expansionary
force in population dynamics and a major counteracting force
to population attrition through mortality. Fertility is also
a vital factor in the determination of the social, economic
and political features of a nation.

Increasing awareness of this fact has in recent years

produced an ever increasing number of demographic and related
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studies having as their primary purpose, some aspect of human
fertility including its levels, trends and differentials. This
has resulted in a rigorous and coherent set of basic concepts
and workable definitions for measuring fertility. Large quan-
tities of general descriptive and historical information about
fertility changes over time, and differentials over parts of
the population of the world have been accumulated and in-
genious mathematical models capable of simulating fertility
processes have been developed (Brass, 1964, 1968, 1974; Perria
and Sheps, 1964; Coale and Trussell, 1974; Potter and Parks
1964; Bongaarts, 1976; 1978).

Thanks to the World Fertility Survey and other similar
surveys, dramatic progress has been made in the collection,
analysis and interpretation of data pertaining to human
reproductive behaviour for most countries of the world.

However, there are still major countries mostly in Sub-
Saharan Africa for which there is no reliable information
about the 1levels, trends and differentials of fertility as
well as other demographic parameters. Ethiopia is one of these
Sub-Saharan African countries for which information on fer-
tility and mortality have been rare. Vital registration is
virtually absent and data from periodic surveys are not widely
available.

Some of the reasons for the lack of demographic infor-
mation in the country are : (i) the general neglect and
unawareness of the use of demographic data in socio-economic
planning, (ii) the inadequate transportation system and the

difficult terrain of the country that makes most parts not
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easily accessible, and (iii) the lack of operational resour-
ces and technical and managerial skills in the design and
execution of surveys. In addition, civil wars, and the widely
dispersed nomadic population made the collection of demogra-
phic data in the country particularly difficult. As a result,
estimates of the size of the population, its growth rates and
other demographic indicators were based on often inaccurate,
incomplete and inconsistent data obtained from travellers'
accounts and/or head counts made for administrative purposes
until the mid 1960s. However, with the establishment of the
Central Statistical Office, (C.S.0.) in 1964, conditions
improved slightly and three surveys were conducted between
1964 and 1981. Also the first census ever was taken in 1984
but results have not yet (late 1989) been tabulated for all
regions.

Between 1964 and 1971, two rounds of multi-purpose
national sample surveys were conducted. National Sample Survey
First Round (NSS1l) was conducted between 1964 and 1967. It
covered 83 per cent of the rural areas and 92 per cent of the
urban areas (195 towns) using 0.5 per cent of the households
in the rural areas and 2 per cent in the urban areas. National
Sample Survey Second Round (NSS2) was conducted between 1968
and 1971 and it covered 82.2 per cent of the rural areas and
37 per cent of the urban areas (95 towns) using a 1 per cent
sample of households both in the rural and urban areas. The
1981 demographic survey was exclusively rural and used 46,703
households from 477 peasant association areas in 12 regions of

the country (C.S.0., 1984a).
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These surveys were not complete in coverage. NSS1
excluded Bale and Eritrea regions while NSS2 excluded Eritrea.
The 1981 rural demographic survey excluded Eritrea and Tigray
regions. Moreover, none of these surveys covered the nomadic
population even in those regions which were included in the
surveys. In addition to the problems of coverage, these data
contained substantial errors of reporting and omissions. As
a result there were no appropriate data that could enable the
study of fertility or mortality trends. Nevertheless, very
limited national and sub-national general fertility studies
based on these data were done by the C.S.0. and others
(Berhanu, 1985a; Ketema, 1985; Sileshi, 1985; Mengistu, 1989).

The C.S.0. has been providing basic indicators of fer-
tility levels such as estimates of the crude birth rates, the
child-woman ratios, the general fertility rates, the mean
number of children ever born per woman as well as the total
fertility rates in the form of statistical reports.

However, these estimates have very limited utility in
describing the reproductive behaviour of Ethiopian women. The
crude birth rate does not relate the births to women of child-
bearing ages as it includes all ages and both sexes in its
denominator. The general fertility rates although it controls
for sex and restricts fhe births to women in the childbearing
range, it does not control for the variation in childbearing
within the reproductive age range. The child-woman ratios are
often influenced by infant and child mortality, by errors of
enumeration and by the age classification of children as well

as by the effect of migration on population structures which
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may be important especially in rural-urban studies. The es-
timates of children ever born and total fertility rates are
less reliable as these estimates were affected by errors of
reporting and omissions.

In addition to these limitations, the reports present
data in the form of statistical tables with limited analysis
and explanations. For instance, in a study of the population
situation in Ethiopia (C.S.0.,1988a), it was reported that
the level of fertility has been high in the country and that
recent trends indicate rising fertility in both urban and
rural areas. It was also reported that there were regional
variations in fertility in the country. However, the study
failed to explain the causes for the apparently high fer-
tility, the factors for the recent rise or the correlates of
fertility differentials in the country. In addition, although
the C.S.0. reports provide tabulations of fertility estimates
by residence and region, they do not provide these estimates
by religion, ethnicity or any other socio-economic variable,
thus making the detailed examination of fertility differen-
tials difficult.

Berhanu (1985a) explored the fertility and mortality pat-
terns in the country by using the Brass and stable population
techniques applied to the NSS2 data. He obtained estimates of
TFR of 5.75 for the rural population and 4.6 and 5.5 for Addis
Ababa and Asmara respectively for 1970. He argues that the
moderately low estimated levels of Ethiopian fertility com-
pared to other African countries may in part be due to errors

of reporting and omissions and in part to marriage instability
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and within-marriage regulation by prolonged breastfeeding and
post-partum abstinence. However, as the effect of marriage
instability may be compensated by remarriages that follow
shortly after a marriage dissolution and the average duration
of post-partum abstinence does not exceed two months in most
parts of the country, it is doubtful that these factors alone
contributed to this low estimated level of fertility in the
population. In addition to omission of children ever born and
reference period errors regarding births in the last twelve
months, other factors such as primary and secondary sterility,
spontaneous abortions due to morbidity from malaria and other
illnesses, and lack of exposure due to temporary separation of
spouses might have played a substantially greater role in
depressing fertility in those days.

Ketema (1985) applied a macro-level multivariate analy-
sis on the data from the National Sample Survey Second Round
to examine the extent of the effect of modernization on dif-
ferential fertility. She used child-woman ratio as the depen-
dent variable and a number of socio-economic variables
(proportion of females 20-24 literate, proportion of females
20-24 in the 1labour force, proportion of females 20-24
married, proportion of males 20-24 literate, and two dummy
variables, religion taking a value 1 if the area is predomi-
nantly christian, 0 otherwise, and residence taking 1 if urban
and 0 otherwise) as independent variables. Her results show a
significant urban-rural fertility differential but no religio-

us differential. She also shows that while literacy had a weak
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direct relationship, female participation in the labour force
had a weak inverse relationship to fertility.

However, as the study was carried out at a high level of
aggregation, the results might have been affected by problems
of aggregation bias. Since relationship between demographic
variables and cultural and socio-economic variables vary from
area to area, macro-level analysis rarely take into considera-
tion cultural region specific factors. For instance Mammo
(1988) in his study of mortality in rural Ethiopia show that
for the same ethnic or religious group infant and child
mortality varies significantly from region to region. This may
apply to macro-level fertility studies as well. Statistical
problems such as multicollinearity which tend to be substan-
tial in macro-level analysis could also affect the results
because in the presence of such problems the effect of closely
related independent variables cannot be separated. Moreover,
the use of child-woman ratio as a measure of fertility could
also affect the results. The lack of religious fertility
differential may partly be due to these problems. Mammo and
Morgan (1986) have used the 1981 data and by way of examining
childlessness provided estimates of marital fertility for the
twelve regions of rural Ethiopia for which they had data and
they argue that the sharp provincial variations in marital
fertility are largely due to striking differences in infer-
tility. However, except for the very old (those who have
completed their childbearing), infertility appears to be low
in the country and the variation in marital fertility may not

be due to differences in infertility alone. Variations in
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other determinants such as duration and intensity of breast-
feeding, infant and child mortality, and marriage disruption
among others might have caused the differentials.

Two regional studies have also been done using the 1981
rural survey data. Sileshi (1985) in a study of fertility and
child mortality in Arsi region attempted to examine levels and
socio-economic differentials while Mengistu (1989) estimated
fertility levels for Gondar in the north west and Hararge in
the south east.

These various studies do provide some indication of the
level of fertility in the country and also some of the socio-
economic factors for the regional variations. However, they
fail to provide a complete picture of the reproductive beha-
viour of Ethiopian women. As most of the fertility estimates
were made using the indirect estimation techniques which are
based on several assumptions, the validity of the fertility
estimates depends on the correctness of the underlining
assumptions. Further, the data were affected by various errors
(omission of children ever born, reference period, age
misreporting, etc.) which could lead to biased estimates.
Moreover, the studies on differential fertility have very
limited scope as the effect of demographic variables (age at
first marriage, birth intervals, marriage disruptions and the
like) were not included in these studies due to lack of data.

Apart from these studies, there has been no further
detailed national or sub-national fertility studies in the
country. This thesis attempts to fulfil two broad objec-

tives:
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The first objective is to provide reasonably accurate
estimates of fertility levels and trends. Knowledge of the
true 1levels and trends of the fertility of a population
represents an important area of study not only in its own
right but also in the contribution it may make to the broader
field of explaining and predicting regional population
dynamics and the testing of hypotheses concerning the general
determinants of fertility. In addition, understanding of the
levels and trends of fertility assists in predicting the onset
and pace of fertility decline and in the design of interven-
tion programmes for changing fertility behaviour and reducing
population growth through lowered fertility. Ethiopia has been
experiencing a major social, economic and political trans-
formations since 1974. The nationalization and redistribution
of rural and urban land and housing; the changes in the health
policy from an elitist, curative and urban-based programme to
a mass-based public health programme; the attempt made to
improve the status of women, and the national 1literacy
campaign are some of the changes that have taken place since
the mid-1970s. With the nationalization of rural land, the use
of hired private farm labour was banned and rural society was
changed to one of relatively equal peasants. The nationaliza-
tion of urban land and housing has led to a severe shortage of
housing in the urban areas. The effort made in improving and
expanding the health services has resulted in a moderate
decline in mortality. Life expectancy has increased from 40
years in 1970 to 47.86 years in 1981 (Mammo, 1988). The

relatively improved status of women through the formation of
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Women's Association has increased their awareness and gave
them equal right in the ownership of property. These changes
are expected to have a substantial effect on the reproductive
behaviour of women. By drawing on the experience of countries
that had gone through similar social, economic and political
changes, Mackay (1979) argues that fertility will rise and
remain high for about 20 years or so as a result of these
changes in Ethiopia. The survey on which this thesis is based
was collected in 1986, about 12 years after the 1974 revol-
ution - a sufficient time to assess the sort of changes in
fertility mentioned by Mackay. The thesis examines how these
changes operate on fertility both in rural and urban areas by
providing estimates of the levels and trends and by giving
explanations for the observed levels and trends of fertility.

The second objective of the thesis is to investigate fer-
tility differentials by a range of socio-economic and demogr-
aphic variables and to explain the reasons for the differen-
tials.

Along with the study of levels and trends, examination of
differentials appears to be a logical step in the fertility
analysis of a population. The pattern of fertility differen-
tials among population groups, such as rural-urban residence,
and socio-economic groups is a question of principal interest
in fertility research (UN, 1965). Knowledge of fertility dif-
ferentials assists in the estimation of population growth
rates for various segments of the population. Subgroups of a
population with higher fertility contribute more to national

growth than those with lower fertility when other things are
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assumed to be equal. It is useful to identify these groups of
the population and obtain estimates of their fertility and
isolate the factors that contribute to the differentials.
These are crucially important in measuring the likely changes
that are expected in a population in the future. Reliable and
up-to-date information on fertility differentials also provi-
de basis for future projections of changes on the overall
level of fertility which may be expected as a result of
changing social and economic conditions.

In Ethiopia, several ethnic groups following the two
major religions, Christianity and Islam have been living next
to each other for several hundreds of years without showing
substantial socio-economic or cultural differentials. However,
available data show a significant regional, religious and
ethnic variation in the total fertility rates and in the
average number of children ever born per woman in the country.
Nevertheless, not much is known about the causes of these
apparently wide variations. These differentials may well be
explained by a variety of behaviourial factors ranging from
different practices regarding the age at first marriage and
remarriage of widows, differing levels of divorce and the
period between divorce and remarriages, differing age for
terminating reproduction or the cultural environment affecting
the incidence of sterility and subfecundity.

In short, as the subject matter and methodology of this
thesis are purely demographic, specific issues of the research
are the factual consideration of the levels and trends of

fertility and the examination of the relevant socio-economic
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and demographic factors that bring about fertility variation

with reference to the population of Central Ethiopia.

Significant of the Study

(i) Ethiopia has existed as a national state for over two
thousand years. In terms of population size, it stands next
to Nigeria in Sub-Saharan Africa. However, little is known
about its population characteristics. As stated earlier,
studies about the demographic profile of the population are
scarce. Not a single in-depth study indicating the levels and
trends of fertility or mortality in the country as a whole is
available. By providing estimates of the levels and trends of
fertility and identifying the correlates of high fertility,
this study attempts to narrow the gap in our present demogra-
phic knowledge about Ethiopia. (ii) The most outstanding
features of the Ethiopian population are its high growth rates
and extreme youthfulness. As the most recent estimates
indicate, the rate of growth is about 3.0 per cent per year
and the proportion under 15 is about 47 per cent (C.S.O.,
1984a). The median age of the population is just over 17
years. While the crude birth rate is still high (about 47 per
1000), the crude death rate is gradually declining (from over
25 per 1000 to 18.4 per 1000 during the past decade). On the
other hand, the growth of the national economy has been low
mainly due to recurrent drought and civil wars. Under these
circumstances, the country cannot tolerate the social,
economic, political and environmental consequences of rapid

population growth. This may call for a suitable population
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policy whose formulation and implementation requires a
thorough understanding of the reproductive behaviour of the
population. Hence another significance of the study is that it
provides useful information on fertility levels, trends and
differentials in the population which can be used by policy
makers and planners. (iii) As this study is the first of its
kind in the country to study fertility by using maternity
history data, it is also significant in that it is hoped that
it will initiate further in-depth and large scale research in

this area in the country in the near future.

Data and Methods

As pointed out earlier, reliable data providing direct
evidence of fertility levels (such as are yielded by compre-
hensive vital registration systems) are nonexistent. The
materials from earlier surveys provide more or less indirect
and fragmentary evidence of fertility levels and trends. More-
over, these materials are subject to grievous omissions and
misreporting.

In the absence of a comprehensive vital registration
system, insight into cohort trends in fertility can only be
derived from special enquiries that collect maternity his-
tories. Such a survey for the country as a whole has never
been conducted. These problems 1limit this research from
considering the entire population of the country. Conse-
quently, the research focuses on the two regions, Arsi and
Shoa (also spelt shewa) (see Figure 1.1), that form the

Central Planning Zone of Ethiopia for which reasonably accep-
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table data for the study of fertility levels and trends are
available at the individual or family level from the Popula-
tion, Health and Nutrition Project baseline survey conducted
by the Ministry of Health (M.0O.H.) of Ethiopia in collabora-
tion with the Centre for Population Studies of the London
School of Hygiene and Tropical Medicine (University of London)
between February and April 1986 (see Chapter 3 for details).
The M.O.H. survey provides the first opportunity to study in
more detail the reproductive behaviour of the various sub-
groups of the population and also makes possible the identifi-
cation of the main socio-economic and demographic correlates
of fertility in the two regions. In addition to this survey
data, occasional reference is made to the National Sample
Survey Second Round and the 1981 Rural Demographic Survey data
regarding the two regions Arsi and Shoa.

The analysis begins by examining the quality of the data
using internal consistency checks and comparison with indepen-
dent sources. Because the dates of events (date of respon-
dent's birth, date of marriage and the dates of birth of
children) were missing, partially reported or were inconsis-
tent for a significant number of the women in the sample, an
imputation method (DEIR - a standard program for editing,
imputing and recoding dates) developed for use in the WFS is
applied to impute these dates (see chapter 1IV).

The analysis of fertility levels and trends is carried
out using various demographic and statistical packages and
fertility differentials are examined by applying multiple

classification analysis (MCA), a technique for determining
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the interrelationship between a number of explanatory vari-
ables and a dependent variable within the context of an
additive model.

Data analysis was done on the Amdhal, a main-frame of the
University of London Computer centre. Several packages such as
SIR, SPSS-X and WFS softwares were used in the analysis of the
data. The Harvard Graphics package was used in the preparation

of most of the figures presented in the thesis.

organization of the Thesis

Including this introductory chapter, the thesis is struc-
tured in seven chapters. Chapter Two provides background
demographic information about Ethiopia. It is intended to
highlight the demographic profile of the country. It starts by
discussing population growth, composition and distribution,
and marriage patterns. It also provides estimates of fertility
and mortality using the National Sample Survey Second Round
and the 1981 Rural Demographic Survey. Chapter Three is on the
data quality. It reviews the problems associated with poor
quality data and provides a thorough examination of the data
used in the thesis, and identifies the types and sources of
errors in the data and suggests ways of collecting better
quality data in future surveys. Chapter Four reviews the
problems of non-response in surveys and the methods of
handling them. It then considers the imputation of missing,
incomplete or inconsistent dates of events by DEIR. The
consistency and plausibility of the imputed data are examined

and compared with the raw data and the quality of the data
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ascertained for fertility studies. Chapter Five investigates
the levels and trends of fertility; it shows that fertility
has remained high and has been rising in the recent past. The
chapter also seeks explanation for the high level and rising
trend. Chapter Six takes the issue of fertility differentials
in the region. By applying a multiple classification analysis,
it attempts to explain the differentials in fertility among
the population subgroups. It would have been of interest to
examine the proximate determinants of fertility but the
available data do not allow this. Although gquestions were
asked on the duration of breastfeeding, abstinence and
amenorrhoea (no question was asked on induced abortion) for
the last and pen-ultimate child, the relevant information was
not obtained for over 75 per cent of the respondents. Informa-
tion was collected on current status, that is, on women cur-
rently breastfeeding, abstaining, etc., from which duration
can be obtained using the relationship: duration equals
prevalence divided by incidence. However, this is not incor-
porated in the models because of the micro-level analysis
adopted in the thesis. Consequently we examine differentials
using the demographic variables of age at marriage, marital
disruption, approval of family planning, together with the
socio-economic variables of region, residence, 1literacy,
religion and ethnicity. Children ever born are used as depen-
dent variables. The final chapter summarises the main findings
of the thesis and concludes by suggesting ways of narrowing
the differentials and reducing the high fertility of the

population.
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Figure 1.1: ADMINISTRATIVE REGIONS OF ETHIOPIA.
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Note: In 1989, both the number and boundaries of the
administrative regions were changed. However, this change did
not affect the boundaries of Arsi and Shoa (i.e., no part was

removed or added to these two administrative regions).
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CHAPTER II

PROFILE OF ETHIOPIAN DEMOGRAPHY

2.1. Introduction

Ethiopia is the seventh largest country in Africa with an
estimated area of 1.23 million square kilometres. In terms of
population size, it ranks second only to Nigeria in Tropical
Africa with a projected population of 47 million in 1988
(C.S.0., 1985b).

Oover 90 ethnic groups live in the country (Mammo, 1988).
The exact proportion of each ethnic group in the total popula-
tion is not yet known. However, it is believed that the Oromo
ethnic group forms the largest proportion and the Amhara form
the second largest. Other ethnic groups - Tigray, Gurage,
Welaita, Kambatana Hadiya also comprise a significant propor-
tion of the total population.

These various ethnic groups practice the two major relig-
ions, Christianity (Ethiopian Orthodox Christianity) and
Islam. Like the ethnic composition, the religious composition
of the population is also not exactly known. In addition to
these two major religions, there are practitioners of the
traditional African faith in the low land areas of Ethiopia
bordering the Sudan and Kenya.

The economy is predominantly subsistence agriculture.
Apart from being the single most contributor to GDP, agricul-
ture provides some 80 per cent of exports and engages 85 per

cent of the work force (Europa, 1989).
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As a result of the long historical isolation of the
country and the excessive conservatism of the church, liter-
acy remained low. However, due to the nationwide 1literacy
campaign which has been in operation since 1979, the literacy
rate is reported to have increased from under 10 per cent at
that time to over 60 per cent in 1984 (Central Planning
Supreme Council (CPSC), 1984). Also as a result of the
socio-economic change that has been taking place since mid
1974, the proportion of school age children attending primary
school is reported to have increased from about 16 per cent in
1970 to 47 per cent in 1984 (World Bank, 1987b).

Health services are limited, covering less than half of
the population. Moreover, they are biased towards urban areas.
(For instance, four major urban centres, Addis Ababa, Asmara,
Dire Dawa and Harar had 40 per cent of the physicians, 65 per
cent of the health officers and over a quarter of the phar-
macists, nurses and technicians in 1984 (M.O.H., 1986).)
Consequently, communicable diseases mainly due to poor per-
sonal and environmental sanitation, lack of safe drinking
water and adequate sanitation are the major health problems in
the country.

In general, although the government promised accelerated
modernization through reconstruction of the society, as the
country fell victim to recurrent famine and chronic internal
rebellion, hopes for rapid economic development collapsed and
Ethiopia remains the least developed in the world with an

estimated per capita income of only US $120.
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As indicated above, Ethiopia is diverse in its ethnic
and religious composition. Its cultural, religious and ethnic
diversity along with its poor health conditions provide a
great potential for demographic research. However, for various
reasons, it has remained largely hidden to the demographic
community. This chapter attempts to put together the available
fragmentary data in order to draw the demographic picture of
the country. It is hoped that this background information will
be useful in the detailed examination of fertility trends and
differentials in Central Ethiopia in later chapters. The
chapter presents a brief discussion of population growth and
distribution, age and sex structure, marriage pattern and
mortality and fertility using data from the various surveys

conducted by the Central Statistical Office.

2.2. Population Growth and Distribution
2.2.1. Population Growth

Absence of accurate time series of population data limits
the estimation of the growth rate of the population over time.
Although figures on the size of the population started appear-
ing as early as mid-nineteenth century, they were based on
guesses made by travellers and visitors. Moreover, these
figures did not include the most densely populated southern
and south western regions. Consequently, until the mid 1950s,
no population data existed for the whole country.

The first effort made by the government to find out the
size of its population was made by the Ministry of Interior

in 1956. The Ministry conducted a head count of the population
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in order to determine the number of constituencies and
representatives as well as the population of voting age for
the first parliamentary election to be held in 1957. The
head count covered 87 per cent of the total population and
for the areas not covered, independent estimates were made.
A figure of 19,500,000 was obtained for the country in 1956
(C.S.0., 1984a). In 1960, the Planning Board of Ethiopia
relying on the Ministry's head count and other sources worked
out the estimates and projections presented in Table 2.1 for

various years from 1950 to 1966.

Table 2.1: Population of Ethiopia and its Rate of Growth.

year population rate of growth
1950 17,800,000 1.5
1954 18,900,000 1.5
1956 19,500,000 1.5
1957 19,800,000 1.5
1961 21,000,000 1.5
1966 22,600,000 1.6

Source: Ethiopian Observer No. 5. (1962).

Since the Ministry of Interior head count was purely for
administrative purposes, there is fear that the estimates of
total population were under-estimates and should be treated
with the utmost caution.

It was Wolde Mariam (1962) who made the first reasonable
estimate of the population of the country. Using the registe-
red voters by region and some data available for urban
centres, he estimated the population of Ethiopia to be

23,190,964 in 1957 and 24,581,027 in 1962 (Wolde Marianm,
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1962) . His estimate for 1957 was higher by over 3 million than
the Planning Board's estimate for that year.

The C.S.0. (1984a), using the various surveys it had
conducted since the mid-1960s, estimated the population as
22,803,000 in 1967; 24,068,000 in 1970; 31,904,100 in 1981
and the 1984 census resulted in a figure of 42,184,954 which
was larger than the 1981 estimate by over 10 million.

Taken at face value, these figures indicate that the
population was growing at 1.8 per cent per year between 1967
and 1970, at 2.6 per cent per year between 1970 and 1981 and
at 8.2 per cent per year between 1981 and the census date.
The rates for the period before 1981 seem plausible for a
population with high fertility. However, the rate between 1981
and 1984 is clearly incorrect. In a population where interna-
tional migration is negligible, such a rate of growth cannot
be accepted. In fact, this suggests that past population
figures seriously under-estimated the population of Ethiopia.

In order to have a relatively better picture of past
population, the Central Statistical Office of Ethiopia reco-
nstructed the population from 1984 to 1900 based on the census
results by assuming various rates of growth. These reconstr-
ucted figures and the corresponding rates of growth with some
estimates made by the UN are presented in Table 2.2 below.

If these figures are correct, it took about 60 years for
the population to double and reach 25 million from its 1900
value of 11.75 million. The natural rate of population growth
has increased from 1.8 per cent per year in the 1950s to 2.9

per cent in 1984. At this rate of growth, the population will

43



double in about 24 years and reach 84 million before year
2010. The World Bank (1987a) estimates the assumed date at
which NRR will equal 1 as year 2040, the population momentum
as 1.9 and the hypothetical size of the stationary population
as 204 million. This indicates that Ethiopia's population is
one of the fastest growing populations in Africa and will
continue to grow fast unless effective policy measures are

taken in time.

Table 2.2: Population Estimates 1900-1984

population (000,000s) growth rates (% p.a.)

year UN c.s.o. c.s.0 UN
1900 11.75

1910 12.12 0.4

1920 12.93 0.8

1930 14.37 1.1

1940 16.28 1.3

1950 17.67 19.18 1.75 1.8
1960 20.70 23.50 2.09 2.1
1970 25.05 29.49 2.36 2.3
1980 31.09 37.69 2.51 2.6
1984 42.19 42.19 2.60 2.8
1985 43.34 43.34 2.80 2.9

Source: U.N. (1970, 1975, 1980). Demographic year books.
C.S.0. (1988b).

2.2.2 Population Distribution
Urbanization

Urbanization in Ethiopia is at its infancy. Until about
the early 1940s less than 3 per cent of the population lived
in urban areas (Mulat and Abate,1988). This figure has in-

creased to 8.5 in 1967, to 9.7 in 1970 and to 10.4 in 1984.
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Although a significant change, it is only average in compari-
son with other African countries. Comparative figures for
other African countries in the region show that the per-
centage of the urban population has increased from 12 per cent
to 20 per cent in Kenya and from 27 to 34 per cent in Somalia
between 1960 and 1984 (World Bank, 1987a). The rate of growth
of the urban population was 4.75 per cent from 1967 to 1984
while the corresponding rates were 9.0 for Kenya, 5.1 for
Sudan and 6.1 for Somalia (World Bank,1987a).

Table 2.3 : Per cent Distribution of Urban Population, Level
of Urbanization, Growth Rate of Localities and

Population.

number of % of Urban level growth rate

localities population (%) localit. popul.
region 1967 1984 1967 1984 1967 1984 1967 1984
Arsi 7 20 2.09 2.69 5.3 7.1 6.1 6.2
Bale 3 9 0.83 1.58 8.9 6.9 6.3 8.4
Eritrea 17 12 13.77 9.19 15.6 14.8 -2.0 2.4
Gamo G. 6 9 1.25 1.44 3.8 5.0 2.3 5.6
Gojam 9 30 3.39 5.34 4.2 7.2 7.0 7.4
Gondar 9 20 3.54 4.50 5.7 6.8 4.7 6.1
Hararge 14 33 8.03 6.82 5.1 7.2 5.0 3.8
Illub. 5 11 1.10 l1.16 3.4 5.3 4.6 5.1
Keffa 5 14 2.66 2.77 4.4 4.9 5.9 5.0
Shoa 33 80 45.23 47.73 18.8 21.9 5.1 5.1
Sidamo 15 31 4,69 5.23 4.0 6.0 4.2 5.4
Tigray 14 18 5.63 4,29 6.6 7.8 1.5 3.2
Wellega 8 17 2.09 2.41 3.5 4.4 4.4 5.6
Wollo 12 21 5.69 4.84 5.0 5.8 3.2 3.8
Total 157 325 100.00 100.0 8.5 10.4 4.3 4.8

source: M. Rafiq and A. Hailemariam (1987).

The number of localities with 2,000 or more inhabitants
has nearly doubled between 1967 and 1984. It increased from
165 to 325, an increase of about 4.0 per cent per year. There

has been faster upward mobility of towns with less than 20,000
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inhabitants from one size class to the other during the period
(see Rafiqg and Hailemariam).

Examination of the level and pattern of urbanization by
region shows that the relative contribution made by the
various regions to the overall urban population varied sub-
stantially. Shoa and Eritrea were the most urbanized regions
accounting for 56.9 per cent of total urban population in
1984, while Bale, Gamo Gofa and Illubabor put together ac-
counted for only 4.2 per cent. Shoa alone accounted for over
47 per cent of total urban population. This is because Shoa
includes Addis Ababa, the capital, which contained about 30
per cent of the total urban population in 1984, and the exis-
tence of several urban localities with large populations owing
to the proximity of Addis Ababa, the capital. The rate of
growth of the urban population also shows massive variation
ranging from 8.4 per cent per year in Bale to 2.4 per cent in
Eritrea between 1967 and 1984. (see Table 2.3 above).

Of the fourteen regions presented in Table 2.3, ten had
growth rates larger than the national average while four had
lower rates. Bale, Gojam, Arsi and Gondar had rates of growth
between 8.4 and 6.1 per cent. The low rates observed for the
two most northern regions, Eritrea and Tigray may be due to
the higher out-migration due to the continuous civil war and
the more severe drought in these regions.

In general, urbanization in Ethiopia is characterized by
a concentration of small size settlements and dominance of
one large city. Rafig and Hailemariam (1987) show that about

57 per cent of the localities fell in the size class of 2,000-
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4,999 and over 80 per cent had less than 10,000 inhabitants
while only 4 per cent of the localities contained 50,000 or
more inhabitants in 1984. It appears that the structure of
urbanization will continue without any marked change for some
time to come. The prevailing severe shortage of housing
coupled with sluggish economic development in urban areas may
inhibit rural- urban migration and thus curb the growth in the
number of localities as well as the size of urban population

at least for some time into the future.

Migration

In pre-1974 Ethiopia, both temporary and permanent in-
ternal migration were common. Few data are available to es-
timate the rate of internal migration and its trend over time.
However, it may be suggested that due, partly, to the feudal
type of land holding system and partly to low productivity of
agriculture and the expansion of mechanized farms in the mid
1960s and early 1970s, a large number of peasants migrated to
the urban centres or to the cotton and sugar plantations on
the Awash valley and the Rift Valley lakes looking for jobs.
Temporary migration of peasants from the non-coffee growing
northern regions to the coffee growing southern and south
western regions during the coffee picking season was also
common. Berhanu (1985b), for instance, mentions: seasonal
movement of coffee-pickers (more than 50,000) to coffee dis-
tricts from other parts of Keffa and Wollo regions; more than
15,000 highlanders annually to collect incense in Tigray

region; and tens of thousands of farm labour migrants to
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irrigation schemes in low land areas such as Setit Humera in
Northwestern Ethiopia and the Awash River valley in Central
and Northeastern Ethiopia. Kloos (1982) from a study of a
sample of the Awash farm population (about 150,000) finds that
more than one third consisted of seasonal migrants. The high
growth rates observed in most urban centres in the 1970s was
also mainly due to rural-urban migration. Hailu (1982) showed
that in 1970 over 50 per cent of the population in the urban
centres were migrants, of whom more than 60 per cent had rural
origin. He also shows that in most of the fast-growing towns,
rural- urban migration accounted for more than 50 per cent of
the growth of the population. Mesfin (1982) also concludes
that internal migration has played an important role in the
urbanization process in shaping the spatial configuration of
urban agglomerations and consequently providing population
concentration in the country. In post-1974 Ethiopia however,
the magnitude of migration has been reduced as temporary rural
to urban migration as well as migration to other areas has
been substantially limited mainly due to the 1land reform
programme. From questions on place of birth, it was discovered
that only 5.6 per cent of the rural sedentary population were
born outside the awraja (province), of which half were born
outside the administrative region, while over 78 per cent
reported that they were born in the same place and 16 per cent
reported that they were born outside their place of current
residence, but within the awraja (province) in 1981 (C.S.O.
1981 Rural Demographic Survey). This indicates that rural to

rural migration is not of a significant magnitude in Ethiopia.
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Recently, there has been a sizeable out-migration of
refugees from Eritrea, Tigray and Hararge regions (see Figure
1.1), mainly to the border countries of Sudan and Somalia,
owing to war and recurrent drought and famine. This has been
estimated to be around a million people. The World Bank (1985)
states that this out-migration reduced the natural rate of
growth of the population from 2.5 per cent to a little over
2.0 per cent during the early 1980s. Since many of these
migrants stay at their place of destination for only a short
time and return when conditions become favourable to their
place of origin, it is doubtful that this will have a long--
term effect on the growth of the population. For instance, a
substantial number of refugees had returned from Djibouti and

Somalia after the end of the Ethiopia-Somalia war in 1977.

2.3. Age-Sex and Marital Structures
2.3.1. Age-sex Structure

Table 2.4 presents the age structure for the male, female
and total population in 1967, 1970 and 1984. Although the sets
of data from which the age structures have been computed might
have been distorted to some extent by errors arising from age
mis-statement and errors of enumeration, they clearly show
the main characteristics of the Ethiopian population, the most
outstanding of which is the extreme youthfulness of the popu-

lation.

49



Table 2.4: Age Structure of the Population.

year male female total

< 15 15-64 65+ < 15 15-64 65+ <15 15-64 65
1967 45.9 51.1 3.0 41.4 55.7 2.9 44.6 52.4 3.0
1981 45.9 50.2 3.9 44.9 51.9 3.2 45.5 51.0 3.5
1984 47.0 48.3 4.7 46.0 50.3 3.7 46.5 49.2 4.3

source: for 1967 and 1980: Computed from UN, Demographic
Year Book (1970, 1980);for 1984: from C.S.O. (1985c).

The table shows that the proportion under 15 years of
age has shown some increase during the period. It has in-
creased from 44.6 per cent in 1967 to 46.5 per cent in 1984.
The proportion between 15 and 65 years of age has been fall-
ing since 1967, while the proportion of the aged has shown a
moderate increase. The age structure of the population by sex
shows that the proportion of the female population under 15
years of age increased from 41.4 per cent to 46.0 per cent and
that for males, it increased from 45.9 per cent to 47.0 per
cent over the period. The proportion of the aged (65 years and
over) increased from 3.0 per cent to 4.7 per cent for males
and from 2.9 per cent to 3.7 per cent for females. Those in
the economically active age range (15-64) have fallen for both
sexes. However, as the data are unreliable, it is difficult to
establish whether the age structure has truly changed by such
a magnitude.

In general, it is safe to say that the Ethiopian popula-
tion is becoming younger and younger. The median age, which
was 18.0 in 1967 has declined to 17.5 in 1984 (UN., 1986). The
dependency burden has been increasing. The crude dependency

ratio increased from 91 persons for every 100 persons of
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working age in 1967 to 103 persons for every 100 persons of
working age in 1984. On the whole, the age pattern of the
population is similar to that of many developing countries
with high fertility and moderately declining mortality. The
high proportion of the population under 15 years of age

indicates a higher potential for future growth.

Sex Structure

Before 1984, the population had a slight excess of males.
According to the C.S.0 (1984a), the reported sex ratio for the
total population was 103 males per 100 females in 1967 and in
1981. However, the 1984 figure shows that the number of males
equalled the number of females giving an overall sex ratio of
100. This slight shift in the sex structure in 1984 from a
population characterized by slightly higher males than females
to one with about the same number of males and females may be
due to: (i) heavy male mortality resulting from wars (Ethiopi-
an Somalia War of 1977/78 and the civil war in Northern
Ethiopia), (ii) substantial male out migration from the
country in the war and drought affected regions, and (iii)
higher male under enumeration in the 1984 census. (The census
coincided with the launching of the national military service
and as a result, there may be an under-enumeration of young
males.)

The rural and urban sex structure shows a different
pattern. The sex ratio for the rural population was higher
than the urban sex ratio, indicating the masculine character

of the rural population. In 1967 and 1981, the sex ratio for
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the rural population was 104. It then declined to 102 in 1984.
On the other hand, for the urban population, the sex ratios
were extremely low. The ratio was 85 males to every 100 femal-
es in 1978 and 1981. In 1984, it was 86 males per 100 females
for all urban centres excluding Addis Ababa. For Addis Ababa,
the ratio declined from 105 in 1965 to 90 in 1978 and in 1984
it further declined to 86 males per 100 females.

The sex ratios for the urban population are much lower
than the ratios observed in the urban populations of many
African countries. This is mainly because of the female domin-
ated rural-urban migration in Ethiopia. Unlike the pattern in
many African countries, there have been higher rates of rural
urban migration of females aged 15 to 49 years in Ethiopia
(C.S.0.,1984a). The reason is that widowed or divorced rural
women usually prefer to migrate to the urban areas to work as

maidservants or bartenders.

2.3.2. Marital structure
Forms of Marriage

Three forms of marriage, namely, religious marriages,
civil contract marriages and customary marriages are recog-
nized by the civil code in Ethiopia. Religious marriages are
practised by people with high religious affiliation and they
are in principle indissoluble except with special dispensa-
tions. Civil contract marriages are practised by the urban
elites while customary marriages are practised by the major-
ity of the urban and rural populations. Marriage contracts

are signed in a church or mosque in the case of religious mar-
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riages and in a municipality in case of civil contract mar-
riages. In case of customary marriages, however, the marriage
contract is written and publicized before the village official
and blessed by a religious leader of the community.

Although the civil code has never allowed polygyny, a
small proportion of polygynous marriages exist particularly
among the wealthier members of the muslim population in the
remote rural areas. The C.S.0. (1974), from its second round
national sample survey estimated the proportion of ever-
married males 10 years and over with more than one wife as 10
per cent. They also show that the proportion increased with
age and reached 15 per cent for those 55 years and older
(C.S.0., 1974). Data on polygyny were not collected in the
1981 survey. However, Lesthaeghe et al (1986) suggest a method
of computing a polygyny ratio using data on current marital
status cross-tabulated by age and sex of the population aged
15 years and over obtained from surveys or censuses. Using
their approach, the estimated polygyny ratio was 5.1 per cent
for the rural population of Ethiopia in 1981. This indicates
that the proportion of polygynous marriages have been low and
declining probably due to unfavourable socio-economic situa-

tion since 1974.

Proportion‘Ever Married.

Like many traditional societies, marriage in Ethiopia
has two major features - universality and early marriage. Data
on the proportion ever-married by age is a good indicator of

the universality of marriage. Table 2.5 below presents the
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proportion of ever married women for the rural, urban and
total populations in 1970, and for the rural population only
in 1981.

The table shows that among women aged 45-49 years, less
than one per cent remained single in both the urban and rural
populations in 1970. The proportion has not changed much in
1981 for the rural population.

The table also shows that the proportion of women ever
married rises with advancing age for both rural and urban
populations. The proportion ever married for the rural popula-
tion started at 10.2 per cent for women in the 10-14 age
group, reaches 63.8 per cent for those in the 15-19 age group
and for those in the 25-29 age group, it reached 99 per cent.
For the urban population, however, the proportion starts at a
value slightly lower than 50 per cent for those in the age
group 15-19, increased to over 92 per cent in the 20-24 and
reached 99.7 in the 45-49 age group. For both the rural and
urban populations, over 90 per cent of the women are married
by age 25 and more than 97 per cent are married by age 30 in
1970.

Table 2.5: Proportion of Ever Married Women (1970 and 1981)

1970 1981
age group rural urban total rural
10-14 10.2 - - 8.6
15-19 63.8 47.1 62.2 55.4
20-24 94.5 92.2 94.3 93.3
25-29 99.0 97.7 99.1 98.6
30-34 99.2 98.8 99.3 99.2
35-39 99.6 99.4 99.7 99.4
40-44 99.8 99.6 99.8 99.6
45-49 99.9 99.7 99.9 99.6

Source: for 1970: C.S.0, 1974;
for 1981 C.S.0, 1980/81 Rural Demographic Survey.
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This trend has not changed much since then. Data for the
country as a whole or for the urban areas is not available in
the 1980s as the census results have not yet been published.
However, as Table 2.5 shows, except for some fall in the 15-19
age group, the pattern remained more or less the same in the
rural areas. This slight fall in the proportion ever-married
in this age group may be due to higher proportion of young
females postponing marriage and going to school in 1981 than

in 1970.

Age at Marriage

Another feature of marriage in Ethiopia is the age at
which it starts. Marriage in Ethiopia takes place at an early
age for both sexes though a little higher for males. In most
cases males marry before age 25 and females before they are 17
years old. In some rural areas marriage may begin before age
10 for either partner, in matches arranged by parents. Howev-
er, married children do not start living together as husband
and wife until the girl's menarche.

In the absence of data on age at first marriage, a simple
way of measuring the mean age at first marriage is Hajnal's
Singulate Mean Age at First Marriage (SMAM), which measures
the average number of years spent in the single state among
women ultimately marrying (Hajnal, 1953). The singulate mean
age for the rural population was 22.9 for males and 16.9 for
females in 1970 and in 1981 the figures were 23.2 for males
and 17.1 for females. It appears that there has not been much

change in the age at marriage for both sexes. In the urban
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areas, however, the SMAM values are relatively higher for both
sexes. It was 25.1 years for males and 18.1 years for females.
There were differences in SMAM's of 2.1 years and 1.2 years
respectively in the rural and urban areas.

A note worthy point is the difference in the SMAM values
between the sexes. In 1970, the difference between the male
and female SMAMs was about 6 years in the rural areas and 7
years in the urban areas. This shows that there was on average
6-7 years difference between the marriage ages of husbands and
wives in 1970. In 1981, for the rural population, the figure
was 6.1 years which implies that there has not been any change
in the age gap between husband and wife.

Apart from slight rural-urban differentials in the SMAM
values, there appears to exist some regional differentials.
The 1981 C.S.0. survey data show that female SMAMs range from
15.5 in Gojam region to 19.2 in Wellega region. In the North-
Western regions of Gondar and Gojam, females marry much young-
er compared to other regions. In Hararge, Shoa and Sidamo, the
SMAMs were about 18 years while for most of the remaining

regions, they cluster around 16 and 17 years.

Marital Dissolution

In Ethiopia, marital dissolution appears to be common.
As Table 2.6 shows, among the population aged 10 years and
over, 5.3 per cent of the females in the rural areas and 23.4
per cent in the urban areas excluding Addis Ababa were
divorced in 1970. The proportions widowed were 11.2 per cent

in the rural and 7.7 per cent in the urban areas in 1970,
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while the corresponding figures were 10.0 per cent and 11.2
per cent in 1978.

The table also shows that the proportion of widowed and
divorced females exceeds the corresponding figures for males
in both rural and urban areas. It also shows higher propor-
tions divorced in the urban areas than in the rural areas,
while the proportion widowed was lower in urban than in rural
areas for both sexes except for 1970 where the proportion of
widowed females was slightly higher in the urban than in the
rural areas.

The substantially higher proportion of divorced females
in the urban areas may be due to their tendency to remain
unmarried. Geil and Lujik (1968) from their study of a
road-side town in south-western Ethiopia show that divorced
females more often prefer to remain unmarried than divorced
males. This may be because urban women are economically less
dependent on males than their rural counterparts.

The distribution of the female population by marital
status and age presented in Table 2.7 shows that marriage
dissolution starts early in Ethiopia. Of the ever married
women aged 10-14 years of age in rural Ethiopia, 2.0 per cent
were either widowed or divorced in 1970. The figure for 1981
was 2.7 per cent. This may not be due to real rise but due to
data errors (e.g., age shifting).

The proportion widowed steadily increased with age in
both periods. However, in 1981, higher proportions of females
in the younger ages (10-14 to 25-29) were widowed than in

1970. This slightly higher proportion of widowhood in 1981 may
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in part be due to higher young male deaths resulting from the
Ethiopia-Somalia War and internal political problems during
the late 1970s. The proportion divorced is higher in 1970 than
in 1981. If the first two age groups (10-14 and 15-19) are
excluded, the proportion divorced forms a sort of 'U' shaped

curve in both periods.

Table 2.6: Marriage Dissolution by Rural and Urban
Residence: 1970 and 1978.

1970 1978
divorced (%) widowed (%) divorced (%) widowed (%)
M F M F M F M F
rural
3.2 5.3 2.2 11.2 3.0 5.0 2.0 10.0
urban
4.9 23.4 1.3 7.7 6.2 22.6 1.8 11.2

source: C.S.0. (1984a). Study of levels, trends patterns and
Differentials of Fertility and Child Mortality.

Though hard facts are unavailable, it appears that the
leading factors for marriage breakdown besides mortality are
desertion, infertility and illness of spouse. In north
western regions, where the age at marriage is very low, young
females usually abandon their husbands and prefer to migrate
to the urban areas. In some other places, men who migrate to
the urban centres for temporary jobs decide to settle per-
manently and want their wives to accompany them. Often parents
of their spouses do not support this idea and that means the

end of the marriage.
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In some instances, a marriage may breakdown because a
woman may fail to produce a child. Since the primary ob-
jective of marriage in Ethiopia is the begetting of childr-
en, an infertile marriage usually ends in divorce. A persis-
tent illness of either spouse may also lead to marriage break-
down.

Table 2.7: Marital Status Distribution by Age Group:
Rural Ethiopia (1970 and 1981).

1970 1981
percentage percentage
age
grp. sing mar. widow. divor. singl marr. wid. div.
10-14 89.9 8.2 0.2 1.8 91.4 5.9 0.4 2.3
15-19 32.7 60.8 0.5 6.0 44 .6 49.1 1.3 5.0
20-24 3.6 89.9 1.0 5.3 6.7 87.0 1.8 4.5
25-29 1.0 93.4 1.6 4.0 1.4 93.1 2.2 3.3
30-34 0.7 91.0 3.7 4.5 0.8 93.4 2.9 2.9
35-39 0.4 89.4 5.8 4.1 0.4 92.3 4.2 3.0
40-44 0.4 79.8 13.9 5.8 0.7 85.9 8.5 4.8
45-49 0.4 72.2 21.4 5.7 0.4 80.3 12.9 6.5

source: for 1970 C.S.0. (1974)
For 1981 C.S.0. computed from the 1980/81 Rural
Demographic Survey data tape.

2.4. Mortality and Fertility
2.4.1. Mortality
Though many developing countries have recorded substan-
tial declines in mortality rates and gains in life expectancy
at birth over the last thirty years or so, there are still
many countries with very high mortality rates and low life
expectancies. Most of these countries are found in Africa and

Ethiopia is one of them.
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Due to lack of reliable time series data, the actual
level and trend of mortality in the country is not well docu-
mented. However, the Central Statistical Office, by using the
two rounds of national sample surveys, the 1981 rural demogra-
phic survey and the 1978 manpower and housing survey of seven-
teen major towns attempted to estimate the crude death rate,
infant mortality rate and the expectation of life at birth at
various years since 1970. Table 2.8 presents the reported
crude death rates and infant mortality rates obtained from
these surveys for the rural and urban areas while Table 2.9
presents the rates adjusted using Brass's children ever born
and children surviving procedure with their corresponding life

expectancy at birth.

Table 2.8: Crude Death Rates and Infant Mortality Rates.

rural areas urban areas
1967 1970 1981 1968 1978
crude death rate 22.0 12.3 14.7 6.4 11.1
Infant mortality 83.7 90.0 113.0 56.0 109.0

source C.S.0. (1984a).

The reported crude death rates and infant mortality rates
are very low by Ethiopian standards. The Central Statistical
Office attributes these low values to variation in sample
coverage, methodology and gross under-reporting of deaths .
(C.S.0., 1984a). Since these figures were computed from
information on deaths in the household during the last twelve
months, it is likely that the under-reporting was mainly due

to the short reference period in addition to the under-
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reporting of dead children, in particular, infants who had

died shortly after birth.

Table 2.9: Adjusted Crude Death Rates, Infant Mortality
Rates and Life Expectation at Birth (1970-1981).

rural areas urban areas

1970 1981 % change 1970 1978 % change

CDR 19.3 17.7 -8.3 17.6 l16.2 -8.0
IMR 151.0 144.0 -4.6 141.0 129.0 -8.5
e 44.9 46.6 3.8 42.2 48.5 15.0

source : C.S.0. (1984a) table 5.2a p.75 and 5.2b p.76.

The adjusted estimates for 1970 are in agreement with
estimates made by Berhanu (1985a). He obtained an infant
mortality rate of 155 per 1,000 live births, a crude death
rate of 19.8 and a female life expectancy at birth of 45.2
years from data of the national sample survey second round
(1967-71) . The estimates of life expectancy obtained by both
the C.S.0. (1984a) as well as Berhanu (1985a) appear a little
inflated when compared with that obtained by Mammo (1988). His
estimate of life expectancy was about 40 years in 1970. Never-
theless, these estimates indicate high level of mortality in
the population. For instance, bout 15 per cent of children
died before their first birthday in 1970 and in 1981, a little
over 14 per cent died before their first birthday in the rural
areas. The mortality 1level indicators do not differ much

between rural and urban areas in spite of the concentration of
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health services in the urban centres. Infant mortality and
crude death rates differed by 10 and 2 points per 1000
respectively between rural and urban areas in 1978. Life
expectancy appears to be higher in the rural areas by about
2.7 years in 1970. This may however be due to the higher
under-reporting of deaths in the rural areas and should be
treated with caution.

In general, it appears that both urban and rural areas
experienced moderate declines in mortality between 1970 and
1981. Urban areas experienced greater declines in infant
mortality than rural areas. Infant mortality declined by over
8.5 per cent in the urban areas while in the rural areas it
declined by about 4.6 per cent. However, the data on which
these mortality estimates were based suffer from various
errors (age misreporting, omission of deaths, etc.). For
instance, comparison of Table 2.8 and 2.9 show that the
adjusted estimates of CDR and IMR were over one and half times
higher than the reported values in 1970 and in 1981, these
values were over one and a quarter times higher than the
reported values. This indicates that the reported mortality
indicators were extremely poor and that the results derived

from them should be treated with care.

Age-sex Pattern of Mortality

Although the reported age-sex specific death rates are
low and distorted by errors of age misreporting and omission
of deaths, they present the age-sex pattern of mortality in

the country (see Table 2.10 below).
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The rates start at very high values for infants, decre-
ase with advancing age and attain their minimum at about age
10-14 before they start increasing. This is true for both
males and females. When the proportion of total deaths by age
and sex is considered, deaths to children under 5 years of age
account for about half of total deaths and deaths to children
under 1 account for 25 per cent of total deaths. Deaths to
children between 5-9 years of age range between 5 to 9 per
cent of total deaths while for those aged 10-14, the death
rates are the lowest, ranging between 3 and 4 per cent of

total deaths (see Table 2.11).

Table 2.10: Reported Age-sex Specific Death Rates.

Age 1970 1981
Group male female male female
under 1 88.0 91.0 90.4 74.3
1-4 22.0 17.0 18.9 19.1
under 5 34.0 31.0 33.3 30.5
5-9 6.0 5.0 5.6 5.8
10-14 4.0 4.0 3.4 2.8
15-49 4.2 6.4 4.6 6.0
50 and over 17.6 20.9 18.1 19.2 _

source C.S.0. (1984a) Table 5.5 p.85.

Table 2.11: Proportion of Total Deaths by Age Group and Sex.

age 1970 1981

group male female male female
under 1 25.7 26.4 28.1 24.2
1-4 29.0 23.4 23.3 23.9
under 5 54.7 49.8 51.4 48.1
5-9 10.3 7.2 8.7 9.0
10-14 3.8 2.9 3.7 2.7
15-49 15.5 25.6 15.4 21.8
50 _and over 15.7 14.4 20.8 18.4

source C.S.0. (1984a) table 5.6 p.87.
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About 36 per cent of total male deaths and about 40 per
cent of female deaths occur to the population aged 15 years
and over. For the population aged between 15 and 49 years,
the proportion of female deaths is higher than that for male
deaths. About one fifth of all female deaths occur to women
of child bearing ages while the corresponding proportion for
the males was about 15 per cent. The heavier female mortality
in the reproductive ages is mainly due to maternal mortality
which was estimated to be around 20 per 1,000 live births
(Teka and Nichola, 1984). Female mortality appears to be
slightly heavier even after their reproductive ages as Table
2.11 shows. This slightly higher observed female mortality
compared to males may not necessarily suggest that females
have higher mortality but that male deaths have been under-
reported. For instance, Mammo (1988) using the Brass Growth
Balance Method estimated the completeness of death registra-
tion as 0.395 for males and 0.604 for females in 1970 and

0.491 and 0.593 respectively for males and females in 1981.

2.4.2. Fertility

Although data are not available, observers of the late
19th and early 20th century state that fertility in those days
was low in Ethiopia (Ketema, 1985). Families of 5 or more
children were rare. It may be difficult to attribute this
mainly to low fertility in a population where infant and child
mortality was very high. However, there is a consensus that
high rates of childlessness resulting from pathological probl-

ems were common during those days. Merab (1902), observed that
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childlessness ranged from 15 per cent to 20 per cent at the
turn of the century. He attributed this partly to early mar-
riage and partly to venereal diseases.

As time passed and modern medicine was introduced into
the country, this trend changed and the proportion childless
declined substantially. Mammo and Morgan (1986) show that the
proportion of childless women among those born in 1917 and
before was about 12 per cent and among those born in the
1940s, it was just over 5 per cent. They also show that the
proportion of women with no second birth (given a first birth)
was 16 per cent among women born in 1917 and before and 6 per
cent among those born in the 1940s. They conclude that this
decline has resulted in moderate increase in fertility (Mammo
and Morgan, 1986).

All the surveys conducted by the Central Statistical
Office of Ethiopia had included questions on children ever
born, children surviving and births during the last 12 months
before the survey. The reported crude birth rates obtained
from these surveys were 44.0 births per 1,000 in 1965, 38.2
per 1,000 in 1970 and 43.4 per 1,000 in 1981 (C.S.O., 1984a).
The low values for 1970 should be treated with caution as
this may be due to inaccuracy in the data. The Central Statis-
tical Office adjusted the reported crude birth rate using
stable population techniques and arrived at a value of 46.4
births per 1,000 in 1981. If we assume that the adjustment and
the underlying assumptions are correct, this shows that the

reported births were under-estimated for 1981 also, although
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the 1981 rural demographic survey data were supposed to be of
high quality.

Estimates made by other sources are higher than the
C.S.0. estimates. The United Nations and the World Bank es-
timates have been around 49 births per 1,000 population since
1975.

The crude birth rate, though important, has 1limited
analytical utility as an indicator of the trend of fertility
of a population as it does not take into account the age and
sex structure of the population. The child-woman ratio, which
is the ratio of children under 5 to women of reproductive ages
is a relatively better measure. This ratio has been steadily
increasing in Ethiopia since 1965. It was 769 per 1,000 women
15-49 years of age in 1965, 813 in 1970, and in 1981, it
reached 898 per 1,000 (C.S.0.,1984a). It would be difficult to
take this as due to increase in fertility alone as the ratio
is seriously affected by infant and child mortality as well as
by migration. This continuous rise in the child-woman ratio
may be due to improving infant and child mortality, better
reporting of children ever born, or a rise in the fertility
performance of the population - or a combination of all or
some of these.

A more refined indicator of the trend of fertility is
the number of children ever born per woman at a specific age.
In a non-literate society, however, distortions arising from
errors of omission of children who have died at infancy and
those who have grown up and/or married and left the household

may affect the mean number of children of older women. Due to
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memory lapse, older women usually fail to report the number of
children they have born correctly (Brass et al, 1968). After
examining data on children ever born and children dead at two
different times (1970 and 1981), Mammo (1988) suggests some
omission of children by older women. By assuming that the er-
rors of omission of children ever born are the same for both
1970 and 1981, we can examine the reported mean parities in
the country.

As Table 2.12 shows the mean parities reach their peak
at age group 45-49 as expected for both years in the rural
areas. For the urban areas including Addis Ababa, however,
the number of children ever born declines at older ages. This
may partly be due to under-reporting and partly to past lower
fertility arising probably from infertility. If we ignore the
mean parities of women 15-19 years of age as this age group is
affected by the smaller number giving birth and also by errors
of age shifting, we see that the mean parities for women in
the age group 20-24, 25-29 and 30-34 who are expected to have
accurate reports of the number of births they have had, indi-
cates an increase between 1970 and 1981 for both the rural and
urban populations.

The mean number of children ever born by women who have
completed their child bearing span has also increased from
about 5.3 to 5.7 in the rural areas, from 3.7 to 4.7 for other
urban areas and from 3.5 to 4.4 for Addis Ababa. If our as-
sumption of the same magnitude of error of omission of childr-
en is valid, we may conclude that fertility has been rising in

Ethiopia. However, it is unlikely that the errors of omission
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would remain the same since better techniques of data collec-
tion, use of better trained enumerators and improving literacy
would reduce the error of omission of children ever born. Thus
the observed increase in the mean number of children ever born
may partly be due to improved data collection and better
reporting. Nevertheless, when the reported values were ad-
justed for errors of omission using Brass's P/F ratio method,
the adjusted values also indicate a rising trend. The ad-
justed mean number of children were 7.04 and 7.96 in 1970 and
1981 respectively for the rural populations and 3.97 and 5.8
for Addis Ababa in 1967 and 1978 while for other urban areas
it was 3.9 in 1970 and 6.3 in 1978 (C.S.0., 1984a).
Examination of the age specific fertility rates also
indicates an upward trend between 1970 and 1981 for both the
urban as well as the rural populations except for Addis Ababa.
The rates show a substantial increase for each age group of
women except the 15-19 age group (see Table 2.13). This age
group has shown some decline of about 23 per cent in the rural
areas and in the urban areas it was almost a constant. The
decline in the rural areas may be due to a slight upward
trend in the age at first marriage. The total fertility rate
computed from the reported age specific fertility rates was
5.10 in 1970 and 6.82 in 1981 for the rural population. TFR
and CEB were nearly the same in 1970 but in 1981, TFR was
about 20 per cent higher than CEB. In the absence of report-
ing errors, this suggests a substantial increase in fertility.
But errors of reference period as well as omission of births

might have contributed to some of this.
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Table 2.12: Mean Number of Children Ever Born.

age rural areas Addis Ababa other urban areas
group 1970 1981 1967 1978 1970 1978
15-19 0.447 0.620 0.302 0.161 0.250 0.315
20-24 1.653 1.790 1.334 1.140 1.200 1.737
25-29 2.919 3.200 2.441 2.646 2.326 3.020
30-34 3.804 4.340 3.310 3.841 3.077 4.088
35-39 4.721 5.270 3.900 4.703 3.757 4.852
40-44 4.975 5.620 3.615 4.644 3.711 4.971
45-49 5.285 5.740 3.567 4.377 3.709 4.688

Source: C.S.0 (1984a) ;1981 Rural Demographic Survey.

For the urban areas other than Addis Ababa, there was
also some increase in the total fertility rate. It increased
from 3.14 in 1970 to 4.36 in 1978, an increase of about 40
per cent. For Addis Ababa, however, there was a decline of
about 4.0 per cent.

A further examination of the age specific fertility rates
indicates a slight shift in the age pattern of childbearing
between 1970 and 1981. In 1970 over 60 per cent of the total
fertility was accounted for by women under 30 years of age in
both rural and urban areas. In 1981, however, this had decli-
ned to 50 per cent in the rural areas. The urban areas includ-
ing Addis Ababa also show some decline, though not signi-
ficant. The mean of the age specific fertility schedule has
also increased moderately. According to the C.S.0. (1984a),
the mean of the age specific fertility schedule has increased
from 28.5 years to about 30.1 years in the rural areas and
from 28.4 to 29.5 years in the urban areas excluding Addis

Ababa. For Addis Ababa, the mean increased from 29.1 to 30.3
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years during the period. However, these values are suspect due

to errors of age reporting and reference period.

Table 2.13: Reported Age Specific Fertility Rates.

age rural areas Addis Ababa other urban areas
group 1970 1981 1967 1978 1970 1978
15-19 0.145 0.133 0.060 0.044 0.064 0.065
20-24 0.255 0.272 0.193 0.176 0.170 0.218
25-29 0.234 0.298 0.213 0.195 0.150 0.222
30-34 0.167 0.251 0.171 0.148 0.128 0.148
35-39 0.133 0.227 0.110 0.105 0.074 0.118
40-44 0.057 0.123 0.034 0.048 0.025 0.074
45-49 0.039 0.060 0.015 0.046 0.017 0.026
Total 5.15 6.82 3.98 3.81 3.14 4.36

source: C.S.0. (1984a) and the 1981 rural demographic
survey data tape.

Fertility was moderate in the past due to factors such
as the high incidence of primary and secondary sterility but
as modern medicine became available, childlessness declined
and fertility started increasing. However, as data quality
also improved over time, part of the increase may be attribut-
ed to improvement in data collection and better reporting by
women. In the later parts of the thesis, we will examine in
detail the levels and trends of fertility in central Ethiopia
by analysing the Ministry of Health's maternity history data
and provide explanations for this increase in fertility.
2.5. Summary and Conclusion

From the foregoing general description of the socio-
economic and demographic features of Ethiopia, we see that

the country is one of the least developed in the world with
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a subsistence agriculture base. About 40 per cent of its
population do not read and write, and over 50 per cent do not
have access to medical services. The proportion of total
population getting clean drinking water is about 6 per cent.
Malnutrition is prevalent affecting about 40 per cent of the
population (Wolde Mariam, 1984). Most of the infant and child
mortality is caused by diarrhoea, respiratory infections and
the six major preventable diseases of childhood (measles,
poliomyelitis, tuberculosis, diphtheria, whooping cough and
tetanus).

Fertility, which was moderate in 1970 appears to have
increased to a high level in 1981 in the rural areas. Notic-
eable increase in fertility also appears to have occurred in
the Urban areas between 1970 and 1978 perhaps partly due to
better data collection. Although the death rate is falling,
it is still around 20 per 1,000 persons. Further decline is
evident in the face of expanding health services. The popula-
tion growth rate has accelerated from a 1little over 2.0
percent per year in the 1950s to about 3.0 per cent per year
in the 1980s. The total population which was estimated to be
21.2 million in 1955 had doubled in about thirty years and
exceeded 42 million in 1984. At the current rate of growth, it
is expected that the population will double in less than 25
years and reach 84 million.

It was pointed out earlier (see Chapter One) that
fertility is the major contributor to a rapid growth in a
population and it is important to investigate its levels,

trends and socio-economic and demographic correlates. However,
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as we have pointed out earlier, adequate data are not avail-
able for the whole country, and this thesis examines the
levels, trends and differentials of fertility in Central
Ethiopia only. But first we shall examine the quality of the

data on which we base our studies and make some adjustments.

72



CHAPTER III

SOURCE AND QUALITY OF DATA

3.1 Data Source

A survey was conducted by the ministry of Health of the
Government of Ethiopia in collaboration with the London School
of Hygiene and Tropical Medicine between February and April
1986 in the two regions of Arsi and Shoa in Central Ethiopia
which have a little less than a quarter of the total popula-
tion of the country. (The Central Statistical Office of
Ethiopia, (C.S.0.), using the 1984 Census projected the
population of the country as 44.65 million of which 10.32
million 1lived in Arsi and Shoa in 1986.) The Survey was
financed by the World Bank and it was a part of a much wider
Population, Health and Nutrition Project whose objective was
the reduction of infant and maternal mortality and the im-
provement of access to family planning services among the
populations of these regions (Blacker, 1986). The primary
objectives of the survey were: (i) to identify priority needs
in the fields of maternal and child health and family plann-
ing, and (ii) to provide bench-mark indicators which will help
the measurement of future progress (Blacker, 1986).

On the basis of these objectives, the survey collected
information on the demographic, health and socio-economic
characteristics of the population by utilizing two question-

naires - a household and an individual questionnaire.
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Since the survey was more detailed than the surveys con-
ducted in the past, because it collected birth history data
for the first time in the country, and since such data are ap-
propriate for studying fertility levels and trends in the
absence of vital registration systems, or regular surveys or
censuses, this study is mainly based on the data tape of this
survey. In addition the 1981 Rural Demographic Survey data are
also used in order to provide further information for this

study.

3.1.1. Survey Design and Sample Size

A two stage stratified sampling design was used in the
selection of the samples in each of the two regions with the
strata consisting of urban and rural areas. In the rural
stratum, Farmers Associations constituted the primary sampling
unit while in the urban areas, the Kebele (Urban Dwellers)
Associations constituted the primary sampling unit. No mapping
or listing of households was involved because the Central
Statistical Office provided the sampling frame.

In the first stage, a total of 100 Farmers Associations
(85 from Shoa and 15 from Arsi) and 50 Kebeles (43 from Shoa
and 7 from Arsi) were selected systematically with probabil-
ity proportional to the number of households enumerated in
the 1984 census from the list of Farmers Associations and
Kebeles provided by the Central Statistical Office.

In the second stage, from each of the primary sampling
units, a constant number of households (25 from each Farmers

Association and 20 from each Kebele) were selected systemati-
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cally by the team supervisor from the list of households
provided to him by the Farmers' Association or Kebele official
and these constituted the secondary sampling unit. Whenever a
selected household could not be identified or an eligible
woman was not available for interview, the selected household
was substituted by another. Assuming an average of one
eligible woman per household, a total of 2,500 households in
the rural area and 1,000 in the urban areas were selected
giving an overall sample of 3,500 households. (See Blacker,

1986 for details).

3.1.2. The Questionnaire

The Ministry Of Health (M.O.H.) survey questionnaire was
comparable to the WFS survey design in that it used two
devices - a household schedule and an individual gquestion-
naire. The household schedule although primarily intended to
identify women of reproductive age eligible for the individ-
ual interview, also recorded background demographic and
socio-economic characteristics of the members of the househ-
old. It collected information on: the type of the dwelling
unit; source of drinking water; presence in the household of
economic goods; and for each member of the household, sex,
age, relationship to head of household, ethnicity, religion
and survival of parents. The individual questionnaire was
applied to all women of reproductive age and gathered the
woman's background information, her birth history, health
status of her children under five, knowledge and ever use of

family planning methods and fertility preferences. It had
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seven sections. In section one, data on age, date of birth,
literacy, current and childhood place of residence and
nuptiality were recorded, while section two was entirely
devoted to birth history data. In section three, information
on vaccination and immunization as well as morbidity of
children under five was collected. Section four secured
information on spacing variables - breastfeeding, amenorrhoea,
and abstinence for the last and penultimate child (though
with little success as the required information was gathered
for a very small number of women). Current pregnancy informa-
tion was obtained in section five, while in section six data
on knowledge and ever use of both traditional and modern
methods of birth control were obtained. Section seven col-
lected information on fertility preferences - achieved and
desired number of children, and approval of any method of
preventing pregnancy (see Appendix I).

In general, the content of the questionnaire was or-
ganized in line with the survey objectives and most of the
qguestions were pre-coded. However, it had some limitations
worth noting. Both the household schedule and the individual
questionnaire omitted some questions which if included would
have been very useful in the study of fertility. For instance,
the household schedule failed to collect information on the
literacy and marital status of household members. Also it
failed to collect information on the births and deaths in the
household during the preceding 12 months before the survey.
The individual questionnaire did not contain a section on the

woman's work experience, her husband's education and occupa-
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tion, and her pregnancy wastage - abortions and still births.
Apart from these omissions, the data on the dates of birth of
children were limited to month and year only. In a population
where literacy is low and birth certificates are not avail-
able, women frequently fail to report the exact month and year
of the birth of their children. This has resulted in a
significant number of births with missing date of birth and/or
inconsistent birth intervals as we shall show later in this
chapter. If a question on age of the child at the time of the
survey or the season of birth of the child were included, the
proportion of missing dates, or inconsistent birth intervals
would have been reduced. Another problem with the question-
naire was that the marriage history was limited only to two
categories - married once and married more than once and no
information was collected on the date of, or the reason for,
the end of the previous marriage and the date of the beginning
of the next one. Although it was not clearly stated as to how
the problem of more than one eligible woman in a household was
solved, it appears that only one eligible woman who was the
wife of the head, or the head herself in case of single,
widowed and divorced women was selected. However, this may
not lead to a substantial bias in the estimates of fertility
as the proportion of women aged 15-49 who were not included
in the individual questionnaire (including visitors) was found
to be less than 4 per cent when the numbers from the in-
dividual questionnaires were compared with those from the

household questionnaire.
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3.1.3. Field Work Procedures

A total of thirty enumerators were recruited and trained
and they were deployed into the field in teams of one male and
one female interviewer. The male interviewer completed the
household schedule and part of the individual questionnaire.
The other part of the individual questionnaire, which con-
tained the most private and sensitive questions relating to
topics such as amenorrhoea, abstinence, etc., was completed by
the female interviewer. One supervisor was assigned for every
five teams. The entire field operation lasted for about two
and a half months. A total of 3,490 household and 3,431
individual questionnaires were completed from an expected

total of 3,500.

3.1.4. File Processing

Computer-based survey processing involves four major
steps. First, the data are coded and entered on to media such
as diskettes or magnetic tapes. Second, the machine readable
data are validated by checking for out of range codes,
inconsistent values, total number of cases, etc. and correc-
tion made. Third, the corrected data are prepared for analy-
sis. This involves the extension of the base file to include
derived variables, modified version of original variables,
combining codes of categorical variables, and the conversion
of non-rectangular or hierarchical files to rectangular format
(i.e., converting to a standard format of complete data matrix
with a fixed number of records per case). Finally, the data

are analysed.
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In our case, the code sheets were prepared by the
Ministry of Health of Ethiopia and the data were entered on
to diskettes (later transferred on to magnetic tape) by the
London School of Hygiene and Tropical Medicine using SIR/DBMS.
Our further data processing procedures consist of (i) checking
and correcting errors and inconsistencies, (ii) Preparation of
the analysis files and (iii) the analysis itself.

As noted earlier, the data file was created using
SIR/DBMS and it contained five record types. Household
socio-economic and demographic variables constituted records
one and two respectively. Records three, four and five were
formed from the individual questionnaire. Sections one, five
and six of the questionnaire formed record three while section
two - the birth history section - formed record four. Record
five was formed from sections three, four and seven (see
Appendix I).

SIR is an efficient package for data storage, because it
stores the data in a hierarchical structure using minimum
storage space. Moreover, it has two-stage data editing (range
and consistency checks) and good tabulation facilities (see
SIR User Manual). However, it has some 1limitations which
hinder its extended use in data processing. First, it is
expensive for handling large survey data files because it
requires substantial amounts of machine time and memory during
retrieval execution. Second, the current version of SIR does
not allow this entire data file to be edited at the same time
because of program size limitations and space. Third, SIR jobs

are usually vulnerable to machine or software failure, because
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they can take hours of elapsed time and since SIR does not
have restart facilities, the job has to be restarted from the
beginning causing delay in the processing of the data (Ellis,
1987). Finally, SIR has very limited facilities for statisti-
cal analysis and hypothesis testing and most of the available
statistical packages do not handle data in hierarchical
structure. These limitations in SIR called for file interface
with some other package. Consequently, the SIR data file was
interfaced with SPSS (as the current version of SIR cannot be
interfaced with SPSS-X). Variables were retrieved, modified,
new variables computed and arranged, and a temporary SPSS save
file was created which was read later by SPSS-X; a permanent
file was created and most of the data analysis was done using

SPSS-X.

3.2 The Quality of the Data

The M.O.H. Survey provided relatively detailed informa-
tion for the study of fertility levels, trends, differentials
and other related factors. However, the usefulness of the
study depends on the quality of the data, since errors and
biases can easily affect the reliability and accuracy of the
estimates derived from it. The experience of the WFS and
similar surveys has indicated that data obtained from retro-
spective fertility surveys are subject to various kinds of
errors.

In this section, we attempt to evaluate the quality of
the information reported in order to determine the accuracy

of the data and search for any apparent errors or inconsis-
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tencies in response. We also aim to throw light on the extent
to which these errors bias fertility estimates and on the
shortcomings of the data collection procedure which may be
rectified in future surveys.

Data mainly from the individual questionnaire are ex-
amined using internal consistency checks and whenever pos-
sible, comparison is made with the 1981 Rural Demographic

Survey data.

3.2.1 Age Reporting and the Age Distribution

The importance of accurate age data in demographic
analysis and socio-economic planning is well known. The com-
putation of basic measures of population change (fertility,
mortality and migration) requires an accurate age distribution
of the population. The analysis of factors affecting the
supply of labour force, the study of problems of economic
dependency, and health and educational planning are some of
the areas where accurate age data are crucially important.
However, in many countries, particularly in the developing
world, age data obtained from censuses and surveys are usually
defective and studies based on the reported age distributions
have revealed massive errors (Blacker, 1971).

Distortions in age distributions may arise from age
selective omission, age misreporting or both. Cultural and
religious values may prohibit the reporting of certain age
groups. For instance, in some cultures in Africa, children

may not be reported due to the fear that they will die.
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Age misreporting may be caused by the data collection
procedure, the respondent or the enumerator. Defective data
collection procedures, in particular, the wording of the
question on age could cause errors in the age data. Asking
how old a person was at last birthday in cultures where people
are ignorant about birthday and do not celebrate it, may lead
to incorrect age reports. The respondent, due to ignorance may
fail to report his age or the ages of others about whom
questions are asked. This is true especially when one member
of a household supplies the majority of the information about
other members of the household (Ewbank, 1981). It is also
possible that respondents deliberately falsify their ages in
order to avoid taxation or military conscription or they may
report ages ending in preferred digits and avoid others. This
latter type of error leads to peaks in ages ending in the
preferred digits and troughs in those that were avoided.

Interviewers also introduce age errors by either failing
to probe the reported age, or by making guesses based on
physical appearance, marital status, or the number of child-
ren ever born to the respondent. Female ages are more likely
to be influenced by interviewers than male ages. Gibril,
(1975) from the analysis of the Gambian census age structure,
concluded that women over age 20 had their ages exaggerated
due to the exclusive reliance of the interviewers on a woman's
parity as a basis for estimating her age.

Apart from errors of omission or age misreporting, age
distributions may be influenced by factors that are inherent

to the society. Migration, past high mortality resulting from
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epidemics, wars, famines, or high fertility in the past could
lead to irregularities in the age structure of the population.
It is important, therefore, to examine the age structure of a
population in its historical context in order to identify the
causes of the distortions if any.

In this section, we first examine the age structure of
the de facto population enumerated in the household schedule
in order to identify age errors by computing various indices
for measuring the accuracy of age reporting. We also compare
the age distribution of the population with the 1981 rural
demographic survey age distribution. This we hope will assist
to : (i) evaluate the quality of the age data, (ii) identify
the type of errors in the data, and (iii) establish the
pattern of age errors in the study area over time. We then

examine the age data from the individual questionnaire.

Age Reporting in the Household Schedule.

Figures 3.1(a) and 3.1(b) present the percentage dis-
tribution in single years of the rural male and female de
facto population enumerated in the household schedule
together with the corresponding distribution obtained from
the 1981 Rural Demographic Survey. Instead of a fairly smooth
distribution with slightly lower proportions of the total
population at each successive single year of age, the figures
show a saw edged pattern indicating age heaping. Considerable
heaping of ages in multiples of 5 and to a lesser extent in
multiples of 2 is observed. Ages ending in 1, 9 and 3 show

sizeable troughs indicating the avoidance of these digits. The
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heaping is more acute for women between the ages of 20 and 60
years. It appears that the M.0.H. data show slightly less
heaping than the 1981 C.S.0. data although the pattern
remained essentially the same.

The preference or avoidance of ages ending in certain
digits in a single year age distribution can be measured using
several indices. A common index is Whipple's index which
measures heaping on digits 0 and 5. It is computed by assuming
that the true figures decrease by equal numbers from age to
age over the age range and computing the ratio of the popula-
tion ending in digits zero and five over the range 23 to 62 to
one fifth of the total population in the range and multiplying
the result by 100 (Shryock et al, 1976). It avoids the ages of
childhood and extreme old ages, because these are more
affected by other types of errors than by age heaping; also
the assumption of equal decrement from age to age is less ap-
plicable due to heavier mortality in these ages. The value of
the index ranges between a minimum of 100 representing no
concentration and a maximum of 500 when no digit other than
zero and five are recorded.

Whipple's index was 237 and 281 for males and females
respectively in 1981 while in 1986, it was 226 for males and
216 for females. Three things may be observed from these
values. First, the indices are high for both surveys in-
dicating substantial heaping on ages ending in 0 and 5.
Second, the index was higher for females in 1981 while in
1986, it was reversed with a slightly lower value for females

than for males (this may be because of collecting both age and
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date of birth for the females in the M.O.H. survey), and
third, the M.O0.H. age data appears to be slightly less
affected by heaping compared to the C.S.0. age data.

A major drawback of Whipple's index, however, is that it
measures heaping on two digits only, namely zero and five.
Also it fails to indicate the preference or avoidance of other
digits. A more refined measure of digit preference is Meyers'
'blended index' which takes into account all digits from zero
through nine. The method derives a blended population which is
essentially a weighted sum of the number of persons reporting
ages ending in 0, 1, 2, 3, ..., 9. The underlying assumption
is that in the absence of any systematic irregularities in the
reporting of age, the blended sum at each terminal digit
should be equal to 10 per cent of the total blended popula-
tion. An excess of 10 per cent at any terminal digit indicates
an over selection of ages ending in that digit and a deficit
indicates under selection. An overall measure of the extent to
which there is a digit preference or avoidance is the index of
preference, which 1is obtained as half of the sum of the
absolute deviations for each terminal digit from 10 per cent
(UN, 1967). Like Whipple's index, Meyers' index also avoids
the ages of early childhood for similar reasons.

Meyers' index dis-aggregated by place of residence and
sex further confirm the extensive heaping at digits 0 and 5
for both sexes in rural and urban populations (see Table 3.1).
Zero is the most preferred digit followed by 5 and 8 in that
order while 1 and 9 are