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Foreword

The 2014 Myanmar Population and Housing Census (2014 Census) was conducted with 
midnight 29 March 2014 as the reference point. This is the first Census in 30 years; the 
last was conducted in 1983. Planning and execution of this Census was spearheaded by the 
former Ministry of Immigration and Population, now the Ministry of Labour, Immigration and 
Population on behalf of the Government – in accordance with the Population and Housing 
Census Law, 2013. The main objective of the 2014 Census was to provide the Government and 
other stakeholders with essential information on the population, in regard to demographic, 
social and economic characteristics, housing conditions and household amenities. By 
generating such information at all administrative levels, it is also intended to provide a sound 
basis for evidence-based decision-making, and to evaluate the impact of social and economic 
policies and programmes in the country.

The results of the 2014 Census have been published so far in a number of volumes. The 
first was the Provisional Results (Census Volume 1), released in August 2014. The Census 
Main Results were launched in May 2015. These included The Union Report (Census Report 
Volume 2), Highlights of the Main Results (Census Report Volume 2-A), and reports of each 
of the 15 States and Regions (Census Report Volume 3[A - O]). The reports on Occupation 
and Industry (Census Report Volume 2-B) and Religion (Census Report Volume 2-C) were 
launched in March 2016 and July 2016, respectively.

The current set of the 2014 Census publications comprise thirteen thematic reports 
and a Census Atlas. They address issues on Fertility and Nuptiality; Mortality; Maternal 
Mortality; Migration and Urbanization; Population Projections; Population Dynamics; the 
Elderly; Children and Young People; Education; Labour Force Dynamics; Disability; Gender 
Dimensions; and Housing Conditions, Amenities and Household Assets. Their preparation 
involved collaborative efforts with both local and international experts as well as various 
Government Ministries, Departments and research institutions. 

Data capture was undertaken using scanning technology. The processes were highly 
integrated, with tight controls to guarantee accuracy of results. To achieve internal 
consistency and minimize errors, rigorous data editing, cleaning and validation were carried 
out to facilitate further analysis of the results. The information presented in these reports is 
therefore based on more cleaned data sets, and the reader should be aware that there may 
be some small differences from the results published in the earlier set of volumes.

This thematic report presents findings on fertility and nuptiality in Myanmar. The analysis 
shows that the total fertility rate is 2.5 children per woman at the Union level, 1.9 children 
per woman for urban areas, and 2.8 children per woman for rural areas. Total fertility for 
States and Regions varies from a high of 5.0 children per woman for Chin State to a low of 
1.8 children per woman for Yangon Region. Total fertility appears to have declined at a rate 
of at least one child per woman per decade between 1970 and 2000. This relatively rapid 
decline apparently ceased sometime during the 1990s or 2000s. Estimates from the 2001 
and 2007 surveys suggest that the level of fertility may have fluctuated between 2000 and 
2014, but with no overall trend up or down. The marital status data shows an exceptionally 
high proportion of women remaining never married at age 50. Analysis of the data for older 
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women suggests that the proportion of unmarried women in Myanmar was high long before 
1960. Between 1960 and 1985, however, the percentage of never married women nearly 
doubled, rising from 6.5 to 12 per cent for women at ages 50-54.

On behalf of the Government of Myanmar, I wish to thank the teams at the Department of 
Population, UNFPA and the authors for their contribution towards the preparation of these 
thematic reports. I would also like to thank our development partners, namely; UNFPA, 
Australia, Finland, Germany, Italy, Norway, Sweden, Switzerland, and the United Kingdom 
for their support to undertake the Census, as well as the technical support provided by the 
United States of America.

H.E U Thein Swe
Minister for Labour, Immigration and Population
Republic of the Union of Myanmar
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Executive Summary

This report presents estimates of fertility and nuptiality based on the 2014 Population and 
Housing Census of the Union of Myanmar. The estimates are analysed to facilitate critical 
assessment, interpretation, and use. The analysis also uses information from the 1983 and 
1973 population censuses, the 1991 Population Changes and Fertility Survey, and the 1997, 
2001, and 2007 Fertility and Reproductive Health Surveys.

Chapter 2 (Recent Fertility), presents estimates of total fertility and total marital fertility 
during the 12 months prior to the Census for the Union of Myanmar, for urban and rural areas, 
and for the 15 States and Regions of the Union.
 
Total fertility is estimated to be 2.5 children per woman at the Union level, 1.9 children per 
woman for urban areas, and 2.8 children per woman for rural areas. Total fertility for States 
and Regions varies from a high of 5.0 children per woman for Chin State to a low of 1.8 
children per woman for Yangon Region (Table 2.2). Total fertility estimates for Districts and 
Townships are presented in Appendix B, Table B1.

The estimates are produced using a newly developed method, described in Appendix A, 
Method of Estimation, which takes account of the pattern of fertility change in Myanmar 
(Section 2.3).

Chapter 3 (Trends in Fertility) assesses the trend of fertility in Myanmar since 1940. Estimates 
from the 1983 census and the 1991, 1997, 2001 and 2007 surveys are used. Comparison of 
estimates from the earlier census and surveys show discrepancies of as much as 0.5 children 
per woman.

Total fertility appears to have declined at a rate of at least one child per woman per decade 
between 1970 and 2000. This relatively rapid decline apparently ceased sometime during 
the 1990s or 2000s. Estimates from the 2001 and 2007 surveys suggest that the level of 
fertility may have fluctuated between 2000 and 2014, but with no overall trend up or down 
(Figure 3.1).

Analysis of data on children ever born for women aged over 50 at the time of the 2014 
Census indicates that total fertility in Myanmar was rising between 1940 and 1965 
(Figure 3.2). 

Chapter 4 (Marital Status) presents information on age patterns of never married, married, 
and widowed women, and age at first marriage from the 2014 Census. It also presents and 
analyses information on age at first marriage from the 1973 and 1983 censuses and the 1991, 
1997, 2001 and 2007 surveys.

The analysis suggests that the proportions of never married women in the surveys are too 
high, resulting in spurious discontinuities in the apparent trend of mean age at first marriage. 
It is unclear why this should be, but the conclusion is clearly indicated. Taking account of this 
assumed bias in the survey, the results suggests that age at first marriage among women 
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rose reasonably steadily from 24.5 years just prior to the 1991 PCFS survey to 26.2 years just 
prior to the 2007 FRHS survey (section 4.3).

The 2014 Census marital status data shows an exceptionally high proportion of women 
remaining never married at age 50 (Figure 4.2). Analysis of the data for older women suggests 
that the proportion of never married women in Myanmar was relatively high before 1960 
compared to other countries within the ASEAN region. Between 1960 and 1985, however, the 
percentage of never married women nearly doubled, rising from 6.5 to 12 per cent for women 
at ages 50-54 (Figure 4.3).

The unusually large difference between female and male mortality in Myanmar results in 
unusually large proportions of widowed women aged 35 and over (Figure 4.1). These women 
have substantial numbers of surviving children (Table 4.6).

Chapter 5 (Marital Sorting) uses the 2014 Census information on relationship to head of 
household to quantify the tendency of people to choose spouses with characteristics similar 
to their own. This is shown to be true for literacy and educational attainment, but less so for 
economic activity status and occupation.

Chapter 6 (Fertility Differentials) compares total fertility rate and total marital fertility rate for 
women with different socioeconomic characteristics. Differences by literacy and education 
are strong and consistent. The methods developed for marital sorting are used to compare 
total marital fertility for women classified by their own and their husband’s occupation 
(Figures 6.3 and 6.4).

Chapter 7 (Conclusion) discusses several issues encountered during the production of this 
report, with recommendations for the next population census based on this experience, and 
highlights the fundamental importance of implementing well-developed civil registration 
and vital statistics (CRVS) systems in developing countries.

Executive Summary
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Chapter 1. Introduction

1.1 Concepts of fertility and nuptiality

This report presents estimates of fertility and nuptiality during the 12 months prior to the 
2014 Population and Housing Census for the Union of Myanmar, for the country’s States and 
Regions, and Districts and Townships, and includes a critical assessment and interpretation 
of these estimates. The 2014 Census estimates are compared with estimates from previous 
censuses and surveys in Myanmar to assess the trend of fertility over the past four decades.

“Fertility” refers in demography to the reproductive behaviour of women and couples to the 
statistics describing the results of this behaviour. The number of births in a population during 
a particular year is one example of a fertility statistic. “Completed fertility”, defined as the 
average number of children born to a cohort of women at the end of their reproductive lives, 
is another example.

The fertility of a population is one of three factors that determine long-term population growth. 
The other two factors are mortality and migration. Population growth is also influenced by 
the population age distribution. This influence comes about because the incidence of births, 
deaths, and migrations varies greatly with age.

“Nuptiality” refers to the behaviour of men and women with respect to marriage and divorce, 
and to statistics describing the results of this behaviour. Numbers of marriages and divorces 
in a population during a year are examples of nuptiality statistics. The proportion of a cohort 
of women past the end of their reproductive age span who never married, and the proportion 
of marriages dissolved by divorce are other examples.

Nuptiality and fertility are often studied together because nuptiality affects fertility. If 
childbearing tends to be confined to married couples, as it is in many societies, higher 
proportions of women marrying will tend to higher fertility, and lower proportions will tend 
to lower fertility. Population change may therefore be indirectly influenced by nuptiality.

The family is a fundamental social institution in every society, and nuptiality describes the 
formation of families by marriage and their disruption by divorce. Nuptiality is therefore 
relevant to the study of society generally, quite aside from its influence on population growth.

1.2 Programme and policy relevance

Population numbers are fundamental to national programme and policy issues in education, 
health, labour, social welfare, economic development, and in many other areas. Economic 
and social development are fundamentally about people. A population census provides 
information on people throughout the national territory.

Because a population census is a complete enumeration of the national population, it can 
provide information on numbers and characteristics of the population for even the smallest 
subnational areas and population subgroups. This information is invaluable for planning 
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the delivery of services that need to be targeted and delivered at the local level, including 
education and health services.

Fertility statistics are of particular interest for the provision of reproductive and child health 
services, including antenatal care, postnatal care, and child immunization. Appendix B, Table 
B1, provides estimated numbers of births for 502 subnational areas of the country, including 
the 15 States and Regions, the 74 Districts, and the 413 Townships in existence at the time 
of the Census. These numbers provide an indication of demand for reproductive and child 
health services.

For planning beyond the very short term, recent population statistics are inadequate. Estimates 
of future population numbers are needed. Population projection is a method for estimating 
future population numbers based on the Census age-sex distribution and estimates of past 
levels and trends in fertility, mortality, and international migration. Estimates of the level and 
trend of fertility therefore provide essential inputs for population projections.

1.3 The 2014 Population and Housing Census

The 2014 Myanmar Population and Housing Census adopted a de facto methodology where, 
with some exceptions, individuals were enumerated at the place they were present on the 
29 March 2014 (Census night). The field operation was completed in almost all areas of the 
country within 12 days of the start of enumeration, with the total enumerated population 
being 50,279,900. 

Some populations in three areas of the country were not enumerated. This included an 
estimate of 1,090,000 persons residing in Rakhine State, 69,800 persons living in Kayin 
State, and 46,600 persons living in Kachin State (see Department of Population, 2015 for 
the reasons that these populations were not enumerated). In total, therefore, it is estimated 
that 1,206,400 persons were not enumerated in the Census. The estimated total population 
of Myanmar on Census night was 51,486,253. The analysis in this report covers only the 
enumerated population. It is worth noting that in Rakhine State an estimated 34 per cent 
of the population were not enumerated and, hence, indicators for this State only represent 
about two-thirds of the estimated population. 

Extensive efforts were undertaken to ensure that the results of the Census conformed to 
international standards and guidelines. These efforts included the formation of an International 
Technical Advisory Board (ITAB) comprising 15 experts from different countries. The ITAB 
has been involved in providing advice and recommendations at all stages of the Census. 
In addition, community support groups were involved, and a well-developed management 
structure oversaw the planning and implementation of the Census. The United Nations 
provided technical support through UNFPA at all stages of the Census.

The methodology of the 2014 Census is described in detail in Department of Population 
(2015), and that publication can be referred to for a detailed description of the process of 
planning and implementation of the Census.
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Two census questionnaires were used, one for persons in conventional households, and 
one for persons in institutions. The questionnaire for the institutional population included 11 
questions, including questions on age, sex, and marital status, but did not include questions 
on fertility. The Census counted 2,349,901 persons in institutions and 47,929,999 persons in 
the 10,877,832 enumerated conventional households (Department of Population, 2015).

The main census questionnaire included questions on numbers of children ever born, and 
month and year of most recent live birth for ever-married women aged 15 years and over. 
Missing values were imputed during the editing phase of Census data processing. The 
questions are shown in Figure 2.1 in Chapter 2. The 2014 Census enumerated 18,380,789 
women aged 15 years and over in conventional households, of whom 10,950,951 were married.

The Nay Pyi Taw Union Territory was created in 2006. It appears in the 2014 Census reports 
as one of Myanmar’s 15 States and Regions. It was formerly part of Mandalay Region (see 
Department of Population (2015) page 15).

The last two population and housing censuses of Myanmar (then Burma) were undertaken 
in 1983 and 1973. For information on earlier censuses see Maung, 1986, and the reports 
published by the Department of Population. Four major population surveys were conducted 
by the Department of Population between the 1983 and 2014 censuses; the 1991 Population 
Changes and Fertility Survey and the 1997, 2001 and 2007 Fertility and Reproductive Health 
Surveys. Civil registration in Myanmar is insufficiently developed to provide data for estimates 
of fertility.

1.4 Importance of the Census

Fertility and nuptiality statistics are (generally) calculated from two different data sources: 
population censuses provide numbers of persons in population subgroups defined by sex, 
age, place of residence, and other characteristics; and civil registration systems provide 
numbers of births, marriages and divorces distributed by the same characteristics. The most 
important fertility and nuptiality statistics relate number of births, marriages or divorces to 
persons in a cohort to the number of persons in that age group. 

Where civil registration systems do not exist or are incompletely developed, population 
censuses may be used to generate estimates of basic statistics of fertility and nuptiality. 
However, population censuses are typically taken every ten years, whereas civil registration 
systems operate continuously and typically publish statistics of births, deaths, marriages, 
divorces, and other vital events annually.

The development of civil registration systems where they do not exist, or are incompletely 
developed, is therefore of great practical importance. Population censuses and surveys 
provide expedient methods in the interim, but there is no substitute for a fully developed civil 
registration system. In the absence of a sufficiently well-developed civil registration system 
in Myanmar (as noted above), the 2014 Census therefore provides an important opportunity 
to update information on fertility and nuptiality.
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1.5 Demographic transition

The relation between fertility and population change is best understood in relation to the 
demographic transition. Before the beginning of the 19th century, most human societies were 
characterized by high mortality, high fertility, low population growth, and a young population 
age distribution. High mortality kept population growth low and made the population age 
distribution young, meaning that the number of persons declined sharply as age increased, 
so that there were very few older persons in relation to the number of young persons.

Demographic transition begins with a decline in mortality. Fertility remains high for some 
time, and may even increase. Declining mortality and high fertility results in rising population 
growth. After some time, fertility begins to decline, which pushes the population growth 
rate down. In the long run, the population age distribution becomes older as a result of low 
(sometimes zero or negative) population growth and high survivorship, resulting from low 
mortality risks.

Mortality decline tends to be driven by economic development and improvements in public 
health. Fertility decline is ultimately driven by mortality decline, though many factors 
- including rising levels of education, economic development, and the availability and 
acceptance of family planning - influence when the fertility decline begins and how rapidly 
it proceeds (Dyson 2010).

Changing population age distribution is as much a part of demographic transition as changing 
levels of fertility and mortality. The role of age distribution, although fundamental, is less 
widely appreciated than the role of fertility and mortality change.

Demographic transitions vary widely from one population to another, but it is useful to give 
some general idea of the magnitudes of the changes in fertility, mortality and population 
growth. The most useful statistics for this purpose are the expectation of life at birth and 
level of completed fertility. Expectation of life at birth is simply the average length of life. 
Completed fertility (as noted above) refers to the average number of children women bear 
over their lifetime.

Before the demographic transition, expectation of life at birth may be 30 years, and 
completed fertility at five or six children per woman. Towards the end of a demographic 
transition, expectation of life at birth may rise to 70-80 years while completed fertility falls 
to around two children per woman. Population growth rates may rise from near zero at the 
beginning of the transition to over three per cent per annum before declining towards, and 
even perhaps below, zero.

As for age distribution, there may be one person aged 60-64 for every ten persons aged 
0-4 before the transition begins, the result of low growth and low survivorship to older ages. 
Post-transition, there may be as many 60-64 year olds as there are 0-4 year old children. If 
completed fertility falls and remains below two children per woman for an extended period, 
persons aged 60-64 may greatly outnumber children aged 0-4.
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Estimates of fertility, mortality, and migration and population age distribution produced by 
the United Nations provide an invaluable source for learning about demographic transitions 
in developing countries (United Nations Population Division, 2012). For a recent introduction 
to, and overview of the demographic transition, see Dyson (2010). Other recommended 
reading includes Kingsley (1963) and Chadwell et al (1988). For recent work focused on Asia 
see Feeney (1994) and Feeney and Mason (2001).

1.6 Overview of the report

Chapter 2 describes the fertility questions asked in the 2014 Census, and presents and 
analyses estimates for the 12 months prior to the Census (that is, April 2013 to March 2014).

Chapter 3 considers the trend in fertility in Myanmar over the last four decades and, more 
briefly, back to 1940. It makes use of information from the 1973 and 1983 censuses, the 
1991 Population Changes and Fertility Survey, and the 1997, 2001 and 2007 Fertility and 
Reproductive Health Surveys.

Chapter 4 presents nuptiality information based on the 2014 Census question on marital 
status, the only question on nuptiality included in the Census.

Chapter 5 extends the analysis of nuptiality by examining marital sorting, defined as the 
tendency for people to marry spouses with characteristics similar to their own. The Census 
question on relation to head of households is used to identify married couples in households. 
These married couples are then cross-classified by characteristics of the husband and 
characteristics of the wife.

Chapter 6 examines differences in fertility between population subgroups defined by literacy, 
education, economic activity status, and occupation. The analysis of Chapter 5 is used to 
estimate fertility of women by characteristics of their husbands.

Chapter 1.  Introduction
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2.1 Introduction

Recent fertility refers to fertility during the 12 months prior to the Census reference date. 
This chapter presents estimates of recent fertility based on the 2014 Census. Estimates are 
given for the Union, urban and rural areas, and States and Regions. Estimates for Districts 
and Townships are presented in Appendix B, Table B1.

2.2 Source of data

Figure 2.1 shows the fertility questions included in the main census questionnaire. Fertility 
information was obtained for women in conventional households only. As already reported 
(Department of Population, 2015, page 29), some 95.3 per cent of the population was 
enumerated in conventional households.

Furthermore, the fertility questions were only asked of ever-married women aged 15 years 
and over; the fertility of never married women in Myanmar is believed to be statistically 
insignificant. No nationally representative statistical evidence exists because questions 
on non-marital fertility have not been included in past population censuses or nationally 
representative surveys. It may be noted that not asking never married women questions on 

Chapter 2. Recent Fertility

Figure 2.1
Fertility questions in the main 2014 Census questionnaire

Source: Department of Population (2015) Annex 1, pages 254-257.
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23.  What work was (Name) mainly doing during the last 12 
months? Write detailed work descriptions (for example, 
Primary teacher, Rice farmer, Taxi driver) 

24.  What is the major product or service provided in the 
organisation/enterprise where (Name) mainly worked during 
the last 12 months?  Write detailed descriptions (e.g. Hotel 
service, Building construction, Garment manufacture)

AGE 10 AND ABOVE AND EMPLOYED

25.  Number of children ever 
born alive
(If no children, write “00”)

26.  How many of 
those children are 
living in this 
household?

27.  How many of 
those children are 
living elsewhere 
(not in this 
household)?

28.  How many of 
those children are 
no longer alive 
(dead)?

Female Female Female

EVER MARRIED WOMEN (AGED 15 AND ABOVE)

Male Male Month YearMale Female Ye
s

29.  Date of last live birth 31.  Is 
the
child
still
alive?

NoMa
le

30.  Sex 
of last 
live
birth
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Number of children ever born aliveLABOUR FORCE
Occupation Industry

Particulars of last live birth

HOUSING CHARACTERISTICS

Electricity
Liquefied Petroleum Gas (LPG)

Kerosene
BioGas
Firewood
Charcoal
Coal
Straw/Grass
Other

Flush

Water Seal 
  (Improved PL)
Pit (Traditional pit latrine)

Bucket (Surface latrine)

Other
No toilet

Dhani/Theke/In leaf
Bamboo
Earth
Wood
Corrugated Sheet
Tile/Brick/Concrete
Other

Radio
Television
Land line phone
Mobile phone
Computer

Internet
  at home

Car/Pick-up/
  Truck/Van

Motorcycle/
  Moped/
  Tuk Tuk
Bicycle
4 wheel tractor
Canoe/Boat
Motor Boat
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36.  Main type of cooking fuel 
used in this household
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(mark all that apply)

37.  Type of toilet used 
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38.  Main construction material of the 
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Non-
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FloorWallRoof
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childbearing is a standard census practice when cultural values suggest that such questions 
may provoke severely negative respondent reaction.

The responses to the questions on month and year of last live birth were used to determine 
the number of live births during the twelve months prior to the Census, April 2013 to March 
2014. Such questions may provide a more complete count of births than a direct question on 
births during the 12 months prior to the Census. As noted by Brass and Coale (1971, page 16): 
“Results are better, because, when one asks ‘When did you have your last child?’ some kind 
of definite and certain answer is almost mandatory. On the other hand, the question ‘Did you 
have a child last year?’ almost invites a ‘no’ response.”

2.3 Method of estimation

Recent fertility estimates were generated using a new method specifically developed for 
application to the 2014 Myanmar Census data. The method makes two assumptions made 
by P/F ratio methods (Moultre et al, 2013; IUSSP, 2011a): firstly, that under- or over-reporting 
of births during the year prior to the Census tends to be similar for all ages of women, so 
that the age pattern of births is approximately correct; and secondly, that the number of 
children ever born is reasonably completely reported at least for younger women. Unlike P/F 
ratio methods, however, it does not assume constant fertility during the 35 years prior to the 
Census. 

The original Brass P/F ratio method and the Trussell variant of the method presented in 
Chapter II of Manual X: Indirect Techniques of Demographic Estimation by the United Nations 
Population Division (1983) assume that fertility has been constant for 35 years (the length 
of the reproductive age span) prior to the Census. The results in Chapter 3 show that these 
methods are not valid for Myanmar.

The relational Gompertz variant of the P/F ratio method developed by Zaba (1981) and 
presented in Chapter 6 of Tools for Demographic Estimation (Moultrie et el, 2013) (see also 
IUSSP, 2011b) does not assume constant fertility and might be applied to the 2014 Census 
data, but this method has several disadvantages. It assumes that the Gompertz relational 
model with the Booth standard fits both the age-pattern of births during the year prior to 
the Census and the age pattern of mean children ever born values, and it does not model 
changes in the level and age pattern of fertility over time (International Union for Scientific 
Study of Population, 2011). 

The method used to produce the estimates in this report takes input data by single years of 
age, making it unnecessary to use a model for the age patterns of fertility, and it explicitly 
models changing levels and age patterns of fertility over time, eliminating the constant 
fertility assumption. The method is described in detail in Appendix A, which includes a step-
by-step example of its application to fertility data for the Union of Myanmar.
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2.4 Fertility and marital fertility for the States/Regions

Table 2.1 compares adjusted and unadjusted estimates of the total fertility rates for the Union 
of Myanmar, for urban and rural areas, and for States and Regions. The adjustments are not 
large, for the most part, but they do indicate a modest deficit of births during the year prior 
to the Census calculated from responses for month and year of most recent live birth. The 
factor for the Union is 1.10, indicating a deficit of about 10 per cent. The deficit is slightly 
larger in rural areas than in urban areas. The largest factors are in Rakhine (1.24), Chin and 
Shan States (both 1.15). However, the figure for Rakhine should be treated with some care in 
view of the extent of non-enumeration in that State. Figure 2.2 plots the rates for the States 
and Regions.

The estimated total fertility at the Union level is 2.5 children per woman. Levels in urban and 
rural areas are, respectively, 1.9 and 2.8 children per woman. Figure 2.2 plots total fertility 
rates of the Union as well as in 15 States and Regions. Chin, with a total fertility of 5.0 children 
per woman, is an outlier. Total fertility levels in the remaining States and Regions range fairly 
evenly from a low of 1.8 children per woman in Yangon to a high of 3.5 children per woman 
in Kayah.

Table 2.1
Total fertility rates, adjusted and unadjusted, and adjustment factors, Union, urban and rural areas, 
and States/Regions (2014 Census) with selected international comparisons

Source: Appendix B, Table B1 for Myanmar estimates, United Nations Population Division (2012) for 

international estimates. 

Note: Adjustment factors rounded to two decimal places. Developing=Developing countries; 

Developed=Developed Countries. 

Total fertility rate

Area Unadjusted Adjusted Factor

Union 2.29 2.51 1.10

Urban 1.79 1.91 1.07

Rural 2.52 2.78 1.11

World - 2.65 -

Developing - 2.51 -

Developed - 1.67 -

SE Asia - 2.35 -

Cambodia - 2.70 -

Indonesia - 2.50 -

Malaysia - 1.97 -

Philippines - 3.04 -

Singapore - 1.23 -

Thailand - 1.53 -

Total fertility rate

State/Region Unadjusted Adjusted Factor

Kachin 2.81 3.04 1.08

Kayah 3.33 3.51 1.05

Kayin 3.41 3.37 0.99

Chin 4.35 5.00 1.15

Sagaing 2.31 2.45 1.06

Tanintharyi 2.97 3.31 1.11

Bago 2.19 2.36 1.08

Magway 2.07 2.29 1.10

Mandalay 1.94 2.12 1.09

Mon 2.43 2.52 1.04

Rakhine 2.23 2.76 1.24

Yangon 1.72 1.85 1.08

Shan 2.67 3.07 1.15

Ayeyawady 2.58 2.81 1.09

Nay Pyi Taw 2.15 2.42 1.13
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Figure 2.2 
Adjusted and unadjusted total fertility rates for Union and States/Regions, 2014 Census

Source: Table 2.1

Chapter 2.  Recent Fertility

Table 2.1 shows the fertility of Myanmar within an international context by including United 
Nations Population Division estimates for selected countries and world regions for 2010-
2015. The level of total fertility in Myanmar is similar to the level in developing countries 
generally, but is somewhat higher than the level in Southeastern Asia. The level in Myanmar 
is lower, for example, than in the Philippines and Cambodia, but higher than in Malaysia, 
Thailand and Singapore.

Table 2.2 shows age patterns of recent fertility and marital fertility with summary measures 
of level for each State and Region. Marital fertility may be measured by age-specific or 
duration-specific marital fertility rates for married women. The marital fertility data are 
illustrated in Figure 2.3. For age groups 20-24 through to 45-49 years the rates decline 
reasonably smoothly and nearly linearly, but the levels for the 15-19 age group are erratic, 
sometimes lower than the rate of the 20-24 age group, sometimes higher.

1.5 2.5 3.5 4.5 5.5

1.5 2.5 3.5 4.5 5.5

Chin

Kayah

Kayin

Tanintharyi

Shan

Kachin

Ayeyawady

Rakhine

Mon

Union

Sagaing

Nay Pyi Taw

Bago

Magway

Mandalay

Yangon

Total fertility rate

Unadjusted Adjusted



Census Report Volume 4-A – Fertility and Nuptiality 10

Figure 2.3 
Recent age-specific marital fertility rates for Union and States/Regions, 2014 Census

Source: Table 2.2

Chapter 2.  Recent Fertility

Total marital fertility is defined as five times the sum of the age-specific marital fertility rates. 
It is interpreted as the completed fertility for a birth cohort of women all of whom marry at 
age 15 years and experience the given age-specific marital fertility rates. Figure 2.4 shows 
the total marital fertility rate for the Union and for each State and Region.
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Age-specific fertility rate                              

Place 15-19 20-24 25-29 30-34 35-39 40-44 45-49 TF

Union 0.0332 0.1087 0.1292 0.1124 0.0765 0.0334 0.0075 2.51

Urban 0.0223 0.0773 0.1032 0.0942 0.0589 0.0215 0.0047 1.91

Rural 0.0380 0.1236 0.1409 0.1205 0.0845 0.0390 0.0088 2.78

Kachin 0.0373 0.1346 0.1636 0.1386 0.0902 0.0363 0.0079 3.04

Kayah 0.0378 0.1443 0.1857 0.1631 0.1067 0.0511 0.0126 3.51

Kayin 0.0393 0.1373 0.1739 0.1530 0.1094 0.0507 0.0109 3.37

Chin 0.0496 0.2048 0.2544 0.2350 0.1623 0.0759 0.0183 5.00

Sagaing 0.0307 0.1057 0.1284 0.1109 0.0761 0.0322 0.0066 2.45

Tanintharyi 0.0381 0.1380 0.1705 0.1506 0.1071 0.0471 0.0114 3.31

Bago 0.0280 0.1046 0.1245 0.1058 0.0713 0.0318 0.0062 2.36

Magway 0.0266 0.0977 0.1193 0.1039 0.0718 0.0318 0.0065 2.29

Mandalay 0.0234 0.0882 0.1122 0.0988 0.0663 0.0285 0.0061 2.12

Mon 0.0274 0.1019 0.1323 0.1178 0.0827 0.0347 0.0071 2.52

Rakhine 0.0385 0.1296 0.1404 0.1189 0.0818 0.0347 0.0088 2.76

Yangon 0.0208 0.0707 0.0965 0.0918 0.0615 0.0237 0.0047 1.85

Shan 0.0588 0.1535 0.1539 0.1213 0.0781 0.0356 0.0122 3.07

Ayeyawady 0.0397 0.1263 0.1397 0.1215 0.0855 0.0407 0.0085 2.81

Nay Pyi Taw 0.0334 0.1082 0.1233 0.1075 0.0736 0.0320 0.0067 2.42

Age-specific marital fertility rate

Place 15-19 20-24 25-29 30-34 35-39 40-44 45-49 TMF

Union 0.2616 0.2414 0.1946 0.1487 0.0980 0.0430 0.0100 4.99

Urban 0.2256 0.2164 0.1781 0.1351 0.0809 0.0298 0.0068 4.36

Rural 0.2738 0.2502 0.2008 0.1541 0.1051 0.0487 0.0113 5.22

Kachin 0.3390 0.2971 0.2307 0.1782 0.1169 0.0475 0.0102 6.10

Kayah 0.3727 0.3196 0.2634 0.2031 0.1303 0.0641 0.0164 6.85

Kayin 0.3035 0.2694 0.2309 0.1818 0.1273 0.0600 0.0135 5.93

Chin 0.4718 0.4156 0.3478 0.2881 0.1938 0.0925 0.0236 9.17

Sagaing 0.2916 0.2583 0.2055 0.1548 0.1019 0.0429 0.0090 5.32

Tanintharyi 0.3286 0.2989 0.2468 0.1877 0.1293 0.0568 0.0144 6.31

Bago 0.2072 0.2171 0.1809 0.1372 0.0897 0.0406 0.0082 4.40

Magway 0.2457 0.2313 0.1876 0.1441 0.0966 0.0426 0.0089 4.78

Mandalay 0.2220 0.2234 0.1847 0.1410 0.0917 0.0393 0.0086 4.55

Mon 0.2393 0.2312 0.1974 0.1534 0.1043 0.0444 0.0093 4.90

Rakhine 0.2683 0.2426 0.1903 0.1491 0.1013 0.0434 0.0113 5.03

Yangon 0.1905 0.1972 0.1676 0.1310 0.0826 0.0320 0.0066 4.04

Shan 0.3437 0.2800 0.2053 0.1469 0.0922 0.0428 0.0152 5.63

Ayeyawady 0.2550 0.2396 0.1932 0.1516 0.1043 0.0502 0.0109 5.02

Nay Pyi Taw 0.2155 0.2120 0.1725 0.1360 0.0914 0.0400 0.0087 4.38

Table 2.2 
Recent age-specific fertility and marital fertility rates, Union, urban and rural areas, and States/
Regions, 2014 Census

Chapter 2.  Recent Fertility

Source: Special tabulation of the 2014 Census data. Note: TF = Total fertility rate. TMF = Total marital fertility rate. 
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Source: Table 2.2

Figure 2.4 
Recent total marital fertility rates for Union and States/Regions, 2014 Census

2.5 Adolescent fertility

Table 2.3 shows adolescent fertility rates for the 12 months prior to the 2014 Census. The 
adolescent fertility rate is the age-specific birth rate for 15-19 year old women, typically 
multiplied by 1,000 for more convenient presentation. Adolescent fertility is of interest 
because births to very young women tend to have adverse health consequences for both 
the woman and the child.

It is to be expected that these health consequences will be more severe for younger 
adolescents, that is why the rates by single years of age shown in Table 2.3 are of interest. 
When rates are calculated from fertility surveys, sampling errors for single year rates will 
generally be unacceptably high, but this constraint does not apply to estimates from a 
population census.

The adolescent fertility rate for Myanmar during the year prior to the 2014 Census was 33 
births per thousand women aged 15-19 years. Single year rates rise sharply over these ages, 
from 3 per thousand for 15 year old females to 53 per thousand for 19 year old females.
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2.6 Estimates for Districts and Townships

Appendix B, Table B1 shows estimated age-specific birth rates and total fertility rates for 
the Union, urban and rural areas, the 15 States and Regions, the 74 Districts, and the 413 
Townships of Myanmar. It also shows unadjusted and adjusted numbers of births, and 
adjustment factors. All estimates refer to the 12 months prior to the Census, April 2013 - 
March 2014.

Figure 2.5 shows the District total fertility rates for each State/Region. The large, empty 
circles are values for the State or Region, while the black dots are values for the corresponding 
Districts. The aim of the plot is to show the large variability of fertility levels for Districts 
within the same State/Region. The inter-quartile range of the distribution of total fertility 
rates for Districts in Shan, for example, is 1.24 children per woman, while for Districts in 
Sagaing the range is 1.13 children per woman. Both are larger than the inter-quartile range 
at the State/Region level, but the range for Districts in Chin State is just 0.71 children per 
woman, only slightly less than the range for States and Regions. 

Adolescent fertility rates (births/1,000 women aged 15-19)

Place 15-19 15 16 17 18 19

Union 33 3 11 21 35 53

Urban 22 2 7 13 21 32

Rural 38 3 12 22 36 55

Kachin 37 3 13 24 40 62

Kayah 38 2 12 24 40 62

Kayin 39 2 14 26 43 66

Chin 50 3 18 34 58 88

Sagaing 31 3 11 20 32 49

Tanintharyi 38 2 12 24 41 64

Bago 28 2 9 18 29 46

Magway 27 2 9 17 28 43

Mandalay 23 2 7 14 24 37

Mon 27 1 9 18 29 46

Rakhine 39 3 13 24 41 64

Yangon 21 2 7 13 21 32

Shan 59 7 23 41 63 91

Ayeyawady 40 3 13 26 42 64

Nay Pyi Taw 33 2 11 20 34 53

Table 2.3 
Adolescent fertility rates for Union, urban and rural areas, and States/Regions, 2014 Census

Source:  Special tabulation of the 2014 Census data.

The rate varies substantially between urban and rural areas (22 and 38 per thousand, 
respectively) and between States and Regions, from a low of 21 per thousand for Yangon to 
a high of 59 per thousand for Shan.
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2.7 Data quality and accuracy of estimates

Asking women how many times they have given birth during the last 12 months is the simplest 
approach to generate numbers of births to the population, but there are two potential 
problems that need to be considered in any census. Respondents will certainly know, with 
rare exceptions, whether or not a woman in the household gave birth in the recent past, but 
they may be uncertain about the precise date of birth, and therefore uncertain whether or 
not it occurred within the last 12 months. If this uncertainty leads respondents to report a 
birth only if they are sure that it occurred during the last 12 months, under-reporting of births 
is likely to occur.

Figure 2.5 
Total fertility rates for States/Regions and Districts, 2014 Census

Source: Appendix B, Table B1. 

Note: The large grey-filled circles are values for the State or Region. The black dots are values for Districts within 

the State or Region. States/Regions are ordered by the size of the inter-quartile range of the contained Districts.
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The second potential problem is that enumerators, knowing (from knowledge about the area 
they are enumerating) which women may not have given birth during the last 12 months, may 
skip the question. The incidence of such enumerator bias may be expected to be higher if 
a positive answer requires the enumerator to ask follow-up questions, such as whether the 
birth was male or female and whether the child was surviving at the time of the Census.

Both problems suggest that births reported during the last 12 months are likely to be under-
reported, and this expectation tends to be supported by experience. The practical question 
is what proportion of births may have been omitted. Answering this question requires 
statistical evidence. Much international evidence is available, for the question has been asked 
in many population censuses globally for over half a century, but such evidence tends to be 
contained in population census reports that are not always readily available.

It is not difficult to establish, however, that the level of omission may be very high. For the 
2008 census of Cambodia, for example, about half of all births were not reported. Cambodia 
reported that a total fertility rate of 1.6 children per woman was calculated from births 
recorded during the 12 months prior to the 2008 census as compared with 2.7 to 3.4 children 
per woman after adjustment for omissions (National Institute of Statistics, 2009).

An alternative approach is to ask the month and year of the last birth. The responses are 
used to determine the number of these births that occurred during the 12 months prior to 
the Census. This question applies to all women with one or more child ever born, which is 
vastly larger than the number of women who gave birth during the year prior to the Census. 
Enumerators are less likely to omit the question, and it is easier for field supervisors to 
identify enumerators who do omit it. Respondents are obliged to answer the question in 
respect of all women who have become mothers, eliminating the option of a non-response 
if they are uncertain about when exactly the birth occurred. It is for these reasons that this 
alternative approach is often used in preference to the simpler direct question.

Births during the 12 months prior to the Census ascertained from month and year of last live 
birth may be too low for several reasons. A woman who has twins may report only one birth 
during the 12 months prior to the Census rather than two. However, this will not usually result 
in the omission of more than 1 to 2 per cent of total births.

If respondents tend to report the month and year of the last surviving birth, rather than the 
last live birth, some omission will also result. The magnitude of the omission depends on the 
level of the infant mortality rate. Given an infant mortality rate of 50 per 1,000 live births, 
for example, less than 5 per cent of last live births would be omitted even if the month and 
year of the last surviving birth was reported for every woman who gave birth during the 12 
months prior to the Census.

If fertility information is obtained only for ever-married women, as in the Myanmar Census, any 
births to never married women will be omitted. The magnitude of this omission is expected 
to be small, not more than a few per cent. Note that responses to the children ever born 
question should, but may not, include children born when the mother was never married.

Chapter 2.  Recent Fertility
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For these reasons, the number of births during the 12 months prior to a census calculated 
from the month and year of last birth information might be low by as much as five per cent, 
but even this high level of under-reporting appears unlikely in the case of the Myanmar 
Census. These reasons aside, there are no other obvious reasons for expecting calculated 
numbers of births to be too low rather than too high.

Some errors in the reporting of month and year of birth are to be expected, but it is not clear 
that combinations of the misreporting of month and year of birth that yield no births when 
there was in fact a birth are any more likely than combinations of month and year that yield 
a birth when in fact there was none.

Missing values of month and year of last birth were imputed, so missing value rates, which 
would provide an indirect indication of the quality of responses, could not be computed. 
However, it is not expected that this imputation would bias calculated numbers of births in 
either direction.

The preceding discussion refers to errors in the number of children born during the 12 
months prior to the Census, but data quality depends also on the accuracy of responses to 
the children ever born questions. The expectation here is that, while reported numbers of 
children ever born may be too low, they are unlikely to be too high. There is no reason to 
suppose that reported numbers of children ever born for younger women in Myanmar are 
under-reported, but if they are, the adjustment factors in Table 2.1 and the fertility estimates 
would be too low.

The accuracy of the estimates depends also on the validity of the assumptions made by the 
indirect estimation procedure. Because the method used to produce the estimates in this 
report (see Appendix A) was developed specifically to make the assumptions as consistent 
as possible within the Myanmar context, errors from this source are expected to be less than 
would be the case if alternative methods were used.

The literature of indirect estimation tends to be prudently silent on the magnitude of errors 
due to invalidity of assumptions, but experience suggests that indirect estimates should not 
be expected to have an overall precision higher than about ±5 per cent relative error, perhaps 
slightly better if data quality is very high, and possibly much lower if data quality is poor. For 
total fertility estimates presented in this chapter this translates to errors of about ±0.1 or ±0.2 
children per woman. This level of precision is probably sufficient for most practical purposes. 
Higher precision is unlikely to be supplied by anything other than a well-developed civil 
registration system.

Chapter 2.  Recent Fertility
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Chapter 3. Trends in fertility

3.1 Introduction

The Census can provide information on the population as at the reference date, for the 
recent past, and to a more limited extent, on decades-long historical trends. For policy and 
programmatic purposes, information on the near-term future, although necessarily imperfect, 
is more important than information on the present. Information on future population trends 
is provided by population projections.

Anticipations of future fertility levels and trends are one of the most important inputs 
required for producing population projections. Information on recent fertility provides a 
starting point. Information on past levels and trends is equally important, however, because 
it provides a basis for anticipating future trends.

This chapter presents information on the trend in fertility in Myanmar since 1940 based on 
the 1983 census, the 1991 Population Changes and Fertility Survey, and the 1997, 2001 and 
2007 Fertility and Reproductive Health Surveys.

3.2 Total fertility estimates, 1970-2014

Questions on births during the last 12 months were included in the 1983 census and the four 
nationally representative fertility surveys taken in 1991, 1997, 2001 and 2007. The inclusion 
of the questions in the fertility surveys, which also included full birth history, is unusual. 
From the 2001 and 2007 surveys it was possible to make special tabulations that allow for 
the application of the same estimation procedure that was used for the 2014 Census. For 
the earlier surveys, total fertility estimates are available in published reports, but it was not 
possible to make special tabulations. These data provide six total fertility estimates spanning 
the 31-year period 1982-2013.

Complete birth histories were collected by the 1991 Population Changes and Fertility Survey 
(PCFS) and the 1997, 2001 and 2007 Fertility and Reproductive Health Surveys (FRHS). The 
total fertility estimates presented in the reports vary. The 1991 PCFS provides estimates for 
four to five-year periods prior to the survey. The 1997 FRHS provides estimates for the five 
years prior to the survey only. The 2001 and 2007 surveys provide estimates for the year 
prior to the survey and for the three and five-year period prior to the survey, respectively.

The 1991 PCFS, which included a large household sample, provides own-children estimates 
for 15 single years prior to the survey and for the three five-year periods prior to the survey.

Table 3.1 presents these estimates together with the time periods to which they refer. Figure 
3.1 plots the estimates at the midpoint of the period to which they refer. The time periods to 
which the survey birth history estimates refer are indicated by the horizontal lines through 
the plotted points. Survey estimates take the midpoint of the data collection period as the 
reference time. The data shows that estimates for the same, or nearly the same, point in time 
may differ by as much as half a child per woman or more. 
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The 1991 PCFS estimate based on births during the 12 months prior to the survey, for example, 
is 2.9 children per woman, but the estimate based on mean children ever born to women 
aged 50-54 at the time of the 2014 Census, which refers to a time only slightly later, is 3.6 
children per woman (see section 3.4 on the use of mean children ever born to estimate 
period total fertility). The 1991 PCFS birth history estimate for the fourth five-year period 
prior to the survey is 5.5 children per woman, but the estimate based on mean children ever 
born to women aged 70-74 at the 2014 Census, which refers to a time only slightly earlier, is 
4.85 children per woman.

The second of these discrepancies is probably explained by some combination of under-
reporting of children ever born to women aged 70-74 at the time of the Census and mortality 
selection bias, but the first is almost certainly explained by a 1991 PCFS birth history estimate 
that is too low by about half a child per woman. The alternative explanation would be that 
mean children born to women aged 50-54 at the time of the 2014 Census is too high.

The own-children estimates are based mainly on the population age distribution and are, 
in this sense, independent of the estimates based on the fertility questions. They therefore 
provide important complementary evidence on the level and trend of fertility.

Despite these imperfections, the estimates plotted in Figure 3.1 give a reasonably clear 
picture of the long-term trend. Between the mid-1970s and late 1990s, fertility declined at an 
average rate of slightly over one child per woman per decade. From the late 1990s through 
to the 2014 Census, fertility was approximately constant. While there was probably some 
fluctuation in fertility between 2000 and 2010, the fluctuation suggested by the estimates 
is implausibly extreme. The evidence of errors in the estimates for 1970–2000 suggests that 
the variability in those for the later period reflects error as much as it reflects the true trend.

These changes are the so-called ‘stylized trend’ shown in Figure 3.1. The rate of decline for 
this trend, 1.3 children per woman per decade, is plausible in light of international experience. 
Feeney and Mason (2001) present rates of decline for nine East and Southeast Asian countries, 
eleven Latin American countries, and four Middle Eastern countries between 1960-64 and 
1990-94. The median rates of decline are 1.5 children per woman per decade for the Asian 
countries, 1.3 children per woman for the Latin American countries, and 1.4 children per 
woman for the Middle Eastern countries.

Chapter 3. Trends in fertility
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Source Length of period Midpoint of period TFR

Births during the last 12 months

2014 Census 1 year 2013.750 2.51

1983 Census 1 year 1982.747 4.73

1991 Population Changes and Fertility Survey 1 year 1990.542 2.91

1997 Fertility and Reproductive Health Survey 1 year 1996.336 2.72

2001 Fertility and Reproductive Health Survey (unadjusted) 1 year 2001.310 2.39

2001 Fertility and Reproductive Health Survey (adjusted) 1 year 2001.310 2.79

2007 Fertility and Reproductive Health Survey (unadjusted) 1 year 2006.545 2.03

2007 Fertility and Reproductive Health Survey (adjusted) 1 year 2006.545 2.38

Birth history estimates

1991 Population Changes and Fertility Survey 5 years 1988.542 3.52

1997 Fertility and Reproductive Health Survey 5 years 1994.336 2.90

2001 Fertility and Reproductive Health Survey 5 years 1999.310 2.56

2001 Fertility and Reproductive Health Survey 3 years 2000.310 2.44

2001 Fertility and Reproductive Health Survey 1 year 2001.310 2.39

2007 Fertility and Reproductive Health Survey 5 years 2004.545 2.03

1991 PCFS own-children estimates

1991 Population Changes and Fertility Survey 1986-90 5 years 1988.542 3.42

1991 Population Changes and Fertility Survey 1981-85 5 years 1983.542 4.38

1991 Population Changes and Fertility Survey 1976-80 5 years 1978.542 4.68

1991 Population Changes and Fertility Survey 1990 1 year 1990.542 2.86

1991 Population Changes and Fertility Survey 1989 1 year 1989.542 2.96

1991 Population Changes and Fertility Survey 1988 1 year 1988.542 3.68

1991 Population Changes and Fertility Survey 1987 1 year 1987.542 3.77

1991 Population Changes and Fertility Survey 1986 1 year 1986.542 3.93

1991 Population Changes and Fertility Survey 1985 1 year 1985.542 4.34

1991 Population Changes and Fertility Survey 1984 1 year 1984.542 4.43

1991 Population Changes and Fertility Survey 1983 1 year 1983.542 4.39

1991 Population Changes and Fertility Survey 1982 1 year 1982.542 4.35

1991 Population Changes and Fertility Survey 1981 1 year 1981.542 4.41

1991 Population Changes and Fertility Survey 1980 1 year 1980.542 4.80

1991 Population Changes and Fertility Survey 1979 1 year 1979.542 4.27

1991 Population Changes and Fertility Survey 1978 1 year 1978.542 5.04

1991 Population Changes and Fertility Survey 1977 1 year 1977.542 4.59

1991 Population Changes and Fertility Survey 1976 1 year 1976.542 4.71

Chapter 3. Trends in fertility

Table 3.1 
Total fertility estimates from multiple sources, 1976-2014

Sources: Births during the last 12 months: 2014 Census: Table 2.2. 1983 Census: Ministry of Home and Religious 

Affairs (1986) page 1-37. 1991 PCFS: Ministry of Immigration and Population (1995), Table 4.10, page 46. 1997 FRHS:  

Department of Population (1999), Table 4-3, page 43. 2001 FRHS: Department of Population (2003), Annex Table 

B.4. 2007 FRHS: Department of Population (2009), Table 4.3, page 60. The 2014 Census Union Report: Census 

Report Volume 2 shows a TFR estimate of 2.3 children/woman (Table 16, page 36). 
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Figure 3.1 
Total fertility estimates from multiple sources, 1976-2014

Source: Table 3.1 

Notes: Estimates plotted at midpoint of period to which estimate refers. FRHS estimates for 5-year periods are 

plotted with horizontal lines to indicate the reference period.

Birth history estimates: 1991 PCFS: Ministry of Immigration and Population (1995), Table 4.7, page 39. 1997 FRHS: 

Department of Population (1999), Table 4-5, page 45. 2001 FRHS: Department of Population (2003), Table 3.5, 

page 51. 2007 FRHS: Department of Population (2009), Table 4.5, page 63. 

Own-children: Ministry of Immigration and Population (1995), Table 4.8, page 41.

Note: TFRs are shown as they appear in the source reports; the number of places after the decimal point has not 

been changed. Different estimates refer to time periods of different lengths. Estimates based on births during the 

12 months prior to the survey are based on reported births unless otherwise noted. Surveys are located in calendar 

time at the midpoint of the data collection period. 
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3.3 Fertility trend from the population age distribution

Fertility trends may be estimated from the population age distribution provided by the 
Census. Persons at each single year of age are the survivors of persons born during a 
particular year in the past. If numbers of deaths and international migrants can be estimated, 
the numbers of births can be calculated and used to estimate fertility in the past. Estimates 
of past fertility levels calculated in this way are referred to as ‘reverse survival’ estimates. 
Methods for producing these include basic reverse survival (Spoorenberg, 2014a), the own-
children method (Cho et al, 1984) and birth history reconstruction (Luther and Cho, 1988).

As noted in Chapter V of the United Nations Handbook on the Collection of Fertility and 
Mortality Data (2004), the accuracy of reverse survival estimates is a direct reflection of 
the accuracy of the population age distribution (paragraph 399). The accuracy of the 2014 
Myanmar Census age distributions was scrutinized closely during preliminary work for 
producing population projections.

The examination showed that reported numbers of persons 0-4 years of age are about 5 
per cent too low for the Union of Myanmar as a whole. The estimate of deficit is made by 
estimating the number of persons aged 0-4 using the estimated age-specific fertility rates in 
Table 2.2 and the age distribution of females of reproductive age.

Given the evidence of errors in the 2014 Census population age distribution below age 20, and 
the evidence available from previous data collection operations, it was decided that reverse 
survival estimates based on the 2014 Census would not yield useful additional information, 
particularly since comparisons with estimates from a recent census could not be made.

3.4 Fertility trend from children ever born data, 1940-1990

Demographer Norman B Ryder observed over half a century ago that completed fertility for 
women in a birth cohort may be regarded as an estimate of the total fertility rate at the time 
the cohort reached its mean age at childbearing (Ryder, 1960).

Table 3.2 shows the mean number of children ever born for post-reproductive age women 
for the 2014 Census, the 1983 census, and the 1991 Population Changes and Fertility Survey. 
Applying Ryder’s observation to mean children ever born to women aged 50-54 at the 2014 
Census, 3.63 children per woman provides an estimate of total fertility at the time women in 
this cohort reach the cohort mean age at childbearing.

This time may be calculated by subtracting the mean age at childbearing, which may be 
estimated as 30 years (Feeney, 1995), from the mean age of 50-54 year old women, which 
may be approximated to be 52.5 years. This shows that members of the cohort reached their 
mean age at childbearing 52.5 - 30 = 22.5 years prior to the Census. The Census reference 
time in decimal form is 2014.25, so the cohort reached its mean age at childbearing at time 
2014.25 - 22.5 = 1991.75. This is the value shown in the first row of the ‘Time’ column for the 
2014 Census in Table 3.2. Other times in the table are calculated in the same way.
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Figure 3.2 plots the completed fertility estimates from the three sources. The right most 
point for each series is the mean number of children ever born to women aged 50-54 years. 
Points to the left in the series are for successively older cohorts. The plotted series may be 
referred to as ‘time plots’ of the mean number of children ever born data to distinguish them 
from plots of the same data by age of mother. 

Time plotting of children ever born data was introduced by Feeney (1988) and applied to the 
data on children ever born from the 1962, 1969 and 1979 censuses of Kenya, and subsequently 
to children ever born data for Thailand, Japan, the Republic of Korea, and the United States 
(Feeney, 1991, 1994, 1995). The method may be applied to other life cycle events as well. A 
recent application to literacy data is given in Feeney (2014).

Figure 3.2 suggests that total fertility in Myanmar rose during the period 1940 to 1965 and 
fell between 1965 and 1990. The decline after 1965 is qualitatively consistent with that shown 
in Figure 3.1. The evidence of rising fertility before 1965 is of interest because total fertility 
estimates are not available from other sources.

Critical interpretation requires consideration of the quality of the total fertility estimates from 
the mean children ever born data. The demographic literature tends to presume deteriorating 
completeness of reporting with increasing age in post-reproductive ages. This may be due to 
the suggestion (Brass and Coale, 1971, page 11) that deteriorating completeness of reporting 
may be assumed unless it was known that fertility was lower in the past in the population 
being analysed.

Table 3.2 
Time plot of mean number of children ever born to women aged 50 and over at the time of the 
1983 Census, the 1991 Population Changes and Fertility Survey, and the 2014 Census, with year 
cohort reached age 30 years

1983 Census 1991 PCFS 2014 Census

Age Time MCEB Time MCEB Time MCEB

50-54 1960.8 5.11 1968.6 5.30 1991.7 3.63

55-59 1955.8 4.82 1963.6 5.31 1986.7 4.02

60-64 1950.8 4.32 1958.6 5.06 1981.7 4.35

65-69 1945.8 4.08 1953.6 4.75 1976.7 4.73

70-74 1940.8 3.69 - - 1971.7 4.85

75-79 - - - - 1966.7 4.90

80-84 - - - - 1961.7 4.62

85-89 - - - - 1956.7 4.39

Source: 2014 Census: Calculated from Department of Population (2015) Table F-1, p.194. 1991 PCFS: Ministry of 

Immigration and Population (1995), Tables 4.3 and 4.4, pages 34-35. 

Note: Time calculated as census reference time minus midpoint of age group plus mean age at childbearing, taken 

to be 30 years.
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Subsequent work has shown that declines in mean children ever born with increasing age 
may in fact indicate rising fertility in the past (Feeney, 1988, 1991, 1995). If data are available 
from only one census, there may be little basis for assessing the accuracy of the data for 
older women. When data are available from two or more successive censuses, however, 
cohort comparisons provide a simple test for deteriorating completeness of reporting with 
increasing age. Time plots provide a convenient visual interpolation when intercensal intervals 
are not multiples of five years, as is the case for Myanmar. 

Consider, for example, the plots for the 1983 census and the 1991 PCFS in Figure 3.2. The 
rightmost point in both series is the mean number of children ever born for women aged 
50-54 years. The points to the left are mean values for older age groups. If the rise of the 
plotted points over time reflects deteriorating completeness of reporting of children ever 
born with increasing age of mother, it would be expected that the points for older women 
in the 1991 PCFS would lie below the points for younger women in the 1983 census. The near 
coincidence of the two series where they overlap suggests that the explanation for declining 
mean children ever born values with increasing age is rising fertility in the past.

The 1991 estimates are slightly higher than the 1983 estimates, despite the cohorts being 
eight years older. The comparison indicates that the decline in mean children ever born with 
increasing age in the 1991 PCFS and the 1983 census reflect rising fertility during the 1950s 
and early 1960s, not deteriorating completeness of reporting of children ever born.

This is not to say that no deterioration of completeness of reporting of children ever born 
occurs with the increasing age of the mother. Close scrutiny of the time plot for the 1983 
census suggests that there may be substantial under-reporting for women aged over 60 
years. It is plausible that completed fertility around 1940 was higher than 3.7 children per 
woman. It is equally plausible, however, that the level of fertility at this time would have been 
depressed by World War II, especially due to high mortality during and after the war.

Comparison of estimates based on the mean number of children ever born to women aged 
70-74 to 85-89 years at the time of the 2014 Census with the 1991 PCFS estimates likewise 
suggests that the 2014 estimates for these (very) old women are low by about half a child 
per woman.

It is plausible that fertility rose from around 1940 through to the mid-1960s, partly as a 
result of the fertility-depressing effect of war-time conditions, but equally because rising 
fertility is not uncommon during the early stages of the demographic transition (Dyson 
and Murphy, 1985).

Taken together, the plots suggest that the level of fertility in Myanmar rose from about four 
and a half children per woman around 1950 to about five and a half children per woman during 
the mid-1960s and then declined to about three and a half children per woman around 1990.

Chapter 3. Trends in fertility
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Figure 3.2 
Time plot of mean number of children ever born to women aged 50-54 and over, 1983 Census, the 
1991 Population Changes and Fertility Survey, and the 2014 Census, Myanmar.

Source: Table 3.2
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Chapter 4. Marital Status

4.1 Introduction

No aspect of human society is more fundamental than the cultural, social and legal institutions 
that govern reproduction. Marriage, the primary institution, governs the creation of marital 
unions, their maintenance, and their dissolution by divorce. Dissolution of marriages by 
death of one of the partners cannot be controlled by the institution, but the institution may 
prescribe behaviour for the surviving spouse and other relatives.

In the context of this report “marriage” as an institution subsumes not only the demographic 
event that creates a new marital union, but also the union created by this event and any 
subsequent event that causes the dissolution of a union by divorce. Marriage thus has three 
distinct meanings: the social institution, the demographic event, and the union of two persons 
created by the event. “Divorce”, likewise, refers both to the social institution governing 
divorces and the event that dissolves a marriage without the death of either partner.

Marriage and divorce events may be used to define classifications of “marital status”. 
Marriage moves a person from a “not married” to a “married” status, while divorce moves a 
married person in the opposite direction. The term “single” may be commonly understood to 
be synonymous not only with those persons that are “not married”, but also with those who 
are “never married”, so the more explicit term never married is preferred here.

Because persons may marry and divorce more than once, complex categorizations may be 
defined. A categorization might distinguish, for example, between persons in their second 
marriage following a divorce, and persons in their second marriage following the dissolution 
of their first marriage by the death of their spouse. Census marital status classifications 
generally do not include sub-categories defined by multiple marriages and divorces.

Marital status classifications in population censuses often include a “separated” category of 
persons who, though married, do not cohabit, or have conjugal relations with their spouse. 
“Separation” may be a legally defined event or an informal understanding between the 
parties to the marriage.

This chapter presents and analyses information collected on marital status from the 2014 
Census. It also presents and analyses age-specific proportions of persons never married 
at the time of the 2014 Census with corresponding proportions from the 1983 and 1973 
censuses, the 1991 Population Changes and Fertility Survey, and from the 1997, 2001 and 
2007 Fertility and Reproductive Health Surveys.

4.2 Age patterns of marital status at the 2014 Census

The 2014 Census collected information on marital status from all persons, including persons 
in institutional households. The 1983 and 1973 censuses collected this information only for 
persons aged 10 and over. Fertility information, as noted in Chapter 2, was collected only for 
ever-married women in conventional households.
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Five marital status categories are defined: never married, married, widowed, divorced or 
separated, and renounced. The first four are the standard categories used internationally, 
but the last is not. Maung notes that: “A marriage may be dissolved through ‘renouncement’ 
- that is, entrance of the husband into the Buddhist priesthood” (Maung, 1986). The 2014 
Census data indicated that marriages may also be dissolved by women entering the 
Buddhist priesthood. 

Chapter 4.  Marital Status

Table 4.1 
Age-specific proportions of persons aged 15 years and over by sex and marital status, 2014 Census

Percentages

Sex/age Total Never married Married Widowed Divorced/ 
Separated Renounced

Males

15-19 100 92.44 4.43 0.09 0.15 2.90

20-24 100 66.96 30.41 0.15 0.72 1.75

25-29 100 38.96 58.03 0.30 1.22 1.50

30-34 100 22.61 73.95 0.55 1.67 1.21

35-39 100 14.51 81.32 0.92 1.97 1.28

40-44 100 10.55 84.59 1.50 2.04 1.31

45-49 100 08.31 85.88 2.33 1.98 1.50

50-54 100 6.98 85.68 3.81 1.88 1.64

55-59 100 5.71 84.98 5.67 1.72 1.91

60-64 100 4.79 82.26 8.95 1.53 2.47

65-69 100 3.94 78.67 12.78 1.38 3.23

70-74 100 3.63 71.69 19.72 1.25 3.71

75-79 100 3.25 63.45 27.83 1.11 4.36

80-84 100 3.52 54.02 37.10 0.96 4.41

85-89 100 3.69 45.03 45.93 0.92 4.42

90+ 100 4.81 38.97 50.90 0.73  4.58

Females

15-19 100 86.81 12.42 0.15 0.41 0.21

20-24 100 54.53 43.62 0.36 1.36 0.13

25-29 100 31.97 65.07 0.83 2.00 0.13

30-34 100 20.82 74.84 1.74 2.47 0.13

35-39 100 16.25 77.66 3.22 2.73 0.15

40-44 100 14.06 77.27 5.68 2.81 0.17

45-49 100 12.88 74.91 9.15 2.86 0.20

50-54 100 11.95 70.31 14.74 2.76 0.25

55-59 100 10.80 64.85 21.45 2.61 0.30

60-64 100 9.73 57.02 30.65 2.23 0.37

65-69 100 8.39 49.16 40.17 1.82 0.45

70-74 100 7.37 39.20 51.56 1.37 0.49

75-79 100 6.60 31.32 60.53 1.00 0.54

80-84 100 6.46 23.71 68.49 0.78 0.55

85-89 100 6.22 18.48 73.96 0.75 0.59

90+ 100 6.39 16.10 76.15 0.66  0.70

Source: Special tabulation of the 2014 Census.
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Table 4.1 shows the proportion of persons, for both males and females and each five-year 
age group, in each of the five marital status categories. The percentages shown are for all 
persons enumerated in the Census, including persons living in institutional households. The 
marital status tables in the main census report (Department of Population, 2015) provide 
distributions by sex and age only for persons living in conventional households.

Proportions of divorced or separated persons were less than 3 per cent for females in all age 
groups, and less than 2 per cent for males in all age groups except 40-44 years, for which 
the percentage was only 2.04. Proportions renounced among women were even lower, less 
than 1 per cent in all age-groups.

Figure 4.1 plots age-sex patterns for never married, married, and widowed males and females. 
The male-female differences are striking. Below age 35, proportions of never married women 
were lower than proportions of never married men, corresponding to an earlier age at 
marriage for females.

Figure 4.1 
Age-sex patterns of persons aged 15 years and over by marital status, 2014 Census

Source: Table 4.1
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The singulate mean age at marriage for women was 23.6 years, compared with 25.9 for men, 
an age difference of 2.3 years (see Table 4.2 below).

After age 35, however, the proportions of never married females rise above males. The 
percentage of females aged 50-54 (12.4 per cent) was much higher than the corresponding 
percentage for males (7.6 per cent). This difference is discussed further in section 4.4 below.

The male-female differences for currently married and widowed are even more striking. For 
the first three age groups, ages 15-29, the proportions of males who are married fall below 
the female proportions, in line with the differences in proportions who are never married. 
Proportions widowed in these age groups are very small.

After age 35, however, the proportions of males married greatly exceed the female 
proportions. For the last age group shown in the plot, 45 per cent of males were married, 
compared with only 18 per cent of females. Correspondingly, 74 per cent of females aged 
85-89 were widowed, compared with only 46 per cent of males. These sex differences reflect 
the large sex mortality differential in Myanmar (Department of Population, 2016a).

4.3 Changing proportions married and mean age at marriage, 1973-2014

Table 4.2 shows data on the proportions of persons, by sex and age, who were never married 
from the 1973, 1983 and 2014 censuses, and the 1991, 1997, 2001, and 2007 surveys. The last 
rows of the table show: the proportion of never married persons at exact age 50 years, 
estimated as the average of the proportions never married in the 45-49 and 50-54 age 
groups; the singulate mean age at marriage (SMAM) (see Hajnal, 1953); and the change in 
SMAM from one data collection operation to the next. 

The table shows, in particular, a sharp drop in the mean age at first marriage (SMAM) for 
females between the 2007 survey and the 2014 Census, from 26.15 to 23.59 years, a decline 
of 2.76 years over the seven years between the two data sets. This decline is surprising, 
because: mean age at marriage generally increases as fertility declines; the decline reverses 
a three-decade upward trend; and because the magnitude is so extreme.

Further scrutiny of Table 4.2 shows, firstly, that the mean ages based on the surveys are 
substantially higher than the mean ages based on the censuses, and secondly, that, for ages 
under 50 years, the proportions never married from the surveys are substantially higher than 
the proportions from the censuses. Interestingly, this difference between the census and 
survey proportions is not observed over age 50.

The magnitude of the SMAM difference may be gauged by averaging the differences between
(a) the mean ages calculated from the surveys, and (b) the mean ages interpolated between 
the values for the 1983 and 2014 censuses (the interpolated values are 22.68 (1991), 22.86 
(1997), 22.99 (2001) and 23.17 (2007). The average difference is 2.7 years.

Chapter 4.  Marital Status
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Table 4.2 
Percentage of population aged 10 and over never married, and singulate mean age at marriage by 
sex, by age, various sources

Males

Age
1973

Census
1983

Census
1991

PCFS
1997
FRHS

2001
FRHS

2007
FRHS

2014
Census

10-14 98.37 97.91 99.99 99.90 99.80 99.70 -

15-19 92.24 93.29 96.70 97.80 97.40 95.90 92.44

20-24 55.24 60.10 69.89 76.70 75.40 76.70 66.96

25-29 23.73 28.14 37.57 46.10 46.40 48.60 38.96

30-34 10.35 12.72 19.56 23.50 25.40 27.00 22.61

35-39 6.07 7.15 11.40 14.20 15.30 15.80 14.51

40-44 4.39 4.84 6.21 8.90 9.10 10.40 10.55

45-49 3.51 3.77 4.32 5.70 5.70 7.50 8.31

50-54 3.17 3.29 3.57 4.00 4.20 5.50 6.98

55-59 2.98 2.84 3.95 2.80 3.30 4.30 5.71

60-64/60+ 2.92 2.66 2.90 2.70 2.60 2.50 4.79

65-69/65+ 2.87 2.58 3.15 - - - 3.94

70-74 2.83 - 2.42 - - - 3.63

75-79/75+ 2.72 - 1.17 - - - 3.25

80-84 2.98 - - - - - 3.52

85-89/85+ 3.33 - - - - - 3.69

90+  - - - - - - 4.81

PNM50 3.34 3.53 39.5 4.85 4.95 6.50 7.65

SMAM 23.90 24.60 26.35 27.6 27.56 27.63 25.87

Change - 0.70 1.75 1.21 0.07 0.01 -1.77

Females

10-14 99.61 99.66    99.91 99.90 99.90 99.90 -

15-19 78.03 83.15     89.27 93.40 91.60 92.80 86.81

20-24 35.51 42.06      56.04 65.20 64.90 67.90 54.53

25-29 16.65 21.55 32.39 40.60 40.80 43.20 31.97

30-34 9.30 12.85 19.57 24.70 25.90 29.00 20.82

35-39 6.97 8.91 13.81 17.00 18.60 21.40 16.25

40-44 6.24 6.74 10.43 14.70 14.80 17.30 14.06

45-49 5.86 5.93 9.11 12.10 11.80 14.80 12.88

50-54 5.69 5.88 6.53 7.80 9.90 11.80 11.95

55-59 5.80 5.79 6.32 6.60 7.70 9.50 10.80

60-64/60+ 5.72 6.08 7.19 6.70 5.90 6.90 9.73

65-69/65+ 5.94 6.21 6.62 - - - 8.39

70-74 5.55 - 6.10 - - - 7.37

75-79/75+ 5.14 - 6.10 - - - 6.60

80-84 4.29 - - - - - 6.46

85-89/85+ 3.76 - - - - - 6.22

90+  - - - - - - 6.39

PNM50 5.78 5.91 7.82 9.95 10.85 13.30 12.42

SMAM 21.27 22.43 24.54 26.00 25.79 26.15 23.59

Change - 1.16 2.11 1.46 -0.20 0.35 -2.76

Sources: 1973 Census: Calculated from Table 10, pages 96-98, of Burma 1973 Population Census [in Burmese]. 1983 

Census: Ministry of Immigration and Population (1986), Table 9, pages 2-45/46. 1991 PCFS: Ministry of Immigration 
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and Population (1995), Table 3.1, page 19. 1997 FRHS: Department of Population (1999), Table 3.1, page 27. 2001 

FRHS: Department of Population (2003), Table 2.12, page 30. 2007 FRHS: Department of Population (2009), Table 

3.1, page 44. 2014 Census: Calculated from Department of Population (2015), Table B2, page 119. 

Note: SMAM = Singulate mean age at marriage. PNM50 = Proportion never married by age 50 years, estimated as 

the average of the proportions never married at ages 45-49 and 50-54.

Evidence from many countries suggests that fertility surveys may tend to selectively omit 
never married women, resulting in proportions never married that are biased low (Avery 
et al, 2013; Festy and Prioux, 2002; Hartanto and Hull, 2009; Hull and Hartanto, 2009; 
Spoorenberg, 2014b). In striking contrast, it appears that the Myanmar surveys are giving 
proportions never married that are too high. Accepting the census proportions never married 
as more reasonable than the survey values, we conclude that the apparent decline of the 
SMAM between the 2007 FRHS survey and the 2014 Census is spurious, that the true trend 
of age at marriage increased more or less steadily over the period.

Male age at marriage exceeds female age at marriage by about two years on average. The 
tendency of the survey estimates to lie above the census estimates is less pronounced for 
males than it is for females. The average difference between the survey values and the values 
interpolated between the 1983 and 2014 censuses is 2.0 years, as compared with 2.7 years 
for females.

4.4 Never married women in Myanmar, 1914-2014

Table 4.1 shows a remarkably high proportion of women never married at the end of their 
reproductive age span, 12 per cent for women aged 50-54, but this high value is a relatively 
recent development. Table 4.2 shows that the proportion who were never married at age 
50 more than doubled between 1983 and 2014, rising from 5.9 to 12.4 per cent. The same 
pattern is shown for men, although the levels are lower.

Table 4.3 compares the proportion of women who were never married in Myanmar with 14 
other countries in Asia using data from the 2010 round of censuses. The proportions for 
Myanmar are generally much higher for all ages over 50 than the proportions for 13 of the 14 
other countries shown, and significantly higher than the proportions for Japan and Thailand. 
Only Singapore, a highly developed country with very low fertility, has a higher proportion 
than Myanmar in the age groups 50-64. The proportions for women aged 50-54 are plotted 
in Figure 4.2.

The primary purpose of this report is to present the results of the 2014 Census together 
with information on data quality and accuracy required to interpret the results. Explanation 
is another matter, and is, for the most part, out of the scope of this report. However, the 
unusually high proportion of never married women in Myanmar calls for some explanation, 
however brief and inadequate.
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Table 4.3 
Percentages of females who were never married at ages 50-89, selected Asian countries, 2010 
round of censuses

Figure 4.2
Proportions of women never married at age 50-54: selected Asian countries, 2010 round of censuses

Country Year 50-54 55-59 60-64 65-69 70-74 75-79 80-84 85-89

Singapore 2010 12.98 11.80 9.80 6.12 5.05 3.48 2.34 -

Myanmar 2014 11.95 10.80 9.73 8.39 7.37 6.60 6.46 6.22

Japan 2010  8.57 6.43 5.45 4.44 3.95 3.96 3.97 3.20

Thailand 2010  8.55 7.87 7.00 6.05 5.44 4.92 4.61 -

Philippines 2010  6.78 6.73 7.25 7.14 7.60 8.40 9.26       9.79

Sri Lanka 2001 6.22 5.48 4.67 3.80 3.62 - - -

Viet Nam 2009 5.49 5.13 - - - - - -

Malaysia 2010 4.95 4.47 5.07 5.35 3.89 - - -

Cambodia 2008 4.67 3.92 3.59 2.92 3.23 - - -

Laos 2005 3.22 3.05 2.99 2.87 3.12 3.28 3.00 3.11

Bangladesh 2001 3.02 3.20 4.65 5.18 - - - -

Korea ROK 2010 2.35 1.76 1.18 0.85 0.64 - - -

Indonesia 2010 1.82 1.68 1.49 1.22 1.07 0.96 0.94 0.91

India 2001 0.91 0.70 1.08 1.19 1.51 1.74 - -

China 2010 0.30 0.25 0.24 - - - - -

Sources: UNSD, 2014a, (http://unstats.un.org/unsd/demographic/products/dyb/dybcensusdata.htm) Population 

by marital status, age, sex and urban/rural residence.

Source: Table 4.3
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The Census data supports the assertion that many women remain never married, but the data 
can provide little by way of explanation for why never married women are as common as the 
data shows. The 2014 Census data, together with data from the 1973 and 1983 censuses, and 
from the 1991 Population Changes and Fertility Survey, do however provide information that 
may be useful for any future analysis to better understand the reasons for this behaviour.

Table 4.4 shows the proportions of never married women for women of post-reproductive age 
from the 1973, 1983 and 2014 censuses, and the 1991 Population Changes and Fertility Survey. 
The 1991 PCFS data are included because the survey covered a large enough household 
sample for a comparison to be valid. 

At the time of the 1983 census and the 1991 survey, the proportions of women never married 
were more or less constant over the age of 50. The data from the 2014 Census, however, 
shows that the proportions of never married women has fallen sharply, from 12 per cent 
for women aged 50-54 to 6 per cent for women aged 85-89. Proportions of never married 
women decline with increasing age for younger women (Table 4.2) because they are in the 
process of marrying, but marriages of women over age 50 are far too uncommon to explain 
this decline. 

The most likely explanation comes from observing that the 85-89 year old married women 
had married, on average, about 60 years before the Census, whereas married women aged 
50-54 had married 20 years before the Census. Beyond the reproductive age span, declining 
proportions married as age increases reflects increasing proportions married in the past. 
Age is the nominal variable, but the real variable is historical time.

These observations may be sharpened and visualized by imagining that all women marry 
at the same age m, so that marriages of women age x at the time of the Census occurred 
x−m years prior to the Census. The proportion of never married for women age x at the 
Census taken at time t may then be plotted against time t − x + m. The result is a ‘time plot’ 
of proportions never married, so called to distinguish it from a plot of the proportions 
against age.

The assumption that all women marry at exactly the same age is unrealistic - it serves only 
to illustrate the idea of locating marriages in historical time easier. Given a distribution of 
ages at first marriage within the cohort, m may be understood to refer to the mean age 
at first marriage for women who marry. The plot is constructed in the same way, but using 
proportions never married only for ages beyond which the frequency of marriage is negligible.

When data is available from two or more censuses and/or surveys, as it is for Myanmar, the 
consistency of the plots from successive censuses and surveys provide a way of validating 
the assumptions on which the plots are based, and on the quality of the data from each data 
collection operation.
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Table 4.4 
Percentages never married for post-reproductive age women, 1973, 1983 and 2014 censuses; 1991 
Population Changes and Fertility Survey

1973 Census 1983 Census 1991 PCFS 2014 Census

Age Year PNM Year PNM Year PNM Year PNM

50-54 1943.25 5.69 1953.25 5.88 1961.042 6.53 1984.25 1.95

55-59 1938.25 5.80 1948.25 5.79 1956.042 6.32 1979.25 10.80

60-64 1933.25 5.72 1943.25 6.08 1951.042 7.19 1974.25 9.73

65-69 1928.25 5.94 - - 1946.042 6.62 1969.25 8.39

70-74 1923.25 5.55 - - 1941.042 6.10 1964.25 7.37

75-79 1918.25 5.14 - - - - 1959.25 6.60

80-84 1913.25 4.29 - - - - 1954.25 6.46

85-89 - - - - - - 1949.25 6.22

Source: Table 4.2 

Note: PNM = Proportion (expressed as a percentage) never married. 

Figure 4.3 plots the proportions never married shown in Table 4.4. The years in the table are 
calculated on the assumption that mean age at marriage in all birth cohorts is 22.5 years. 
More precise calculations might be attempted using the mean age at marriage values in 
Table 4.2, but it is easy to see that essential features of the plot would not be affected. Using 
a different mean age at marriage for a series would shift the series to the right or to the left 
by, at most, a few years, based on the variability in mean age at marriage shown in Table 4.2. 
Given the long historical perspective of the plot, the effect is negligible.

If only the 2014 Census data were available, the interpretation of the rising proportions never 
married between 1950 and the early 1990s in Figure 4.4 might be doubtful. It might be 
suspected that the decline results from increasing response error with the increasing age 
of women, for example, or from higher mortality for never married women than for ever- 
married women. The consistency of the four time plots for the period 1940-1960 indicates 
that response error and mortality selection bias, although doubtless present, are secondary 
influences. The proportion of never married women before 1960 was not unusual in relation 
to the proportions shown in Figure 4.3. The simple conclusions to be drawn from Figure 4.3 
is that the percentage of never married women in Myanmar began to rise around 1960 and it 
nearly doubled between 1960 and 1985, from about 6 to 12 per cent.

The methodology displayed in Table 4.4 and Figure 4.3 was applied in section 3.4 to infer 
historical fertility trends from mean children ever born to post-reproductive age women. 
It may be applied to any event that persons can experience, although the results are most 
useful when the distribution of the event within birth cohorts is reasonably stable over time, 
and when the distribution about the mean is more, rather than less, concentrated. A recent 
application to century long trends in literacy is given in Feeney (2014).
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Figure 4.3 
Time plots of proportions never married for women aged 50 and over, 1973, 1983 and 2014 
censuses and 1991 Population Changes and Fertility Survey

Source: Table 4.4

4.5 Widows with children

Given the high proportions of widowed women, it is of interest to know how many surviving 
children they have. Table 4.5 shows the number of widows in each five-year age group 
together with the proportion of these women who have no surviving children, one or more, 
three or more, or six or more surviving children, and the average number of surviving children.
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Even for the 20-24 age group, nearly 60 per cent of widows have one or more surviving 
children, and the percentages rise rapidly to over 90 per cent for 40-44 year old women. 
Over half of 45-49 year old widows have three or more surviving children.
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Table 4.5 
Percentage of widows by number of surviving children by age of widow, 2014 Census

Source: Special tabulation of the 2014 Census. 

Note: The ‘1+’, ‘3+’ and ‘6+’ columns show the percentage of widows with one or more, three or more or six or 

more surviving children respectively. MCS = Mean number of surviving children per woman.

Age Widows
Percentage with surviving children

MCS
None 1+ 3+ 6+

15-19 3,370 79.1 20.9 1.9 - 0.28

20-24 7,911 40.4 59.6 4.9 0.4 0.86

25-29 17,522 24.3 75.7 12.9 0.7 1.31

30-34 34,393 16.4 83.6 24.6 1.4 1.76

35-39 58,802 11.7 88.3 37.5 3.6 2.23

40-44 97,098 9.6 90.4 47.6 6.8 2.64

45-49 142,017 8.1 91.9 55.0 10.1 2.96

50-54 200,644 8.4 91.6 60.5 13.7 3.22

55-59 236,877 8.6 91.4 65.0 17.9 3.50

60-64 262,531 10.5 89.5 66.9 21.9 3.67

65-69 238,012 11.1 88.9 69.4 26.4 3.91

70-74 210,388 13.9 86.1 67.8 27.6 3.88

75-79 195,019 15.5 84.5 66.9 27.8 3.85

80-84 139,050 18.8 81.2 62.8 25.1 3.60

85-89 74,142 21.1 78.9 59.7 22.6 3.40

90+ 36,332 24.9 75.1 53.9 18.5 3.04

Total 1,954,108 12.5 87.5 61.3 19.7 3.43
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5.1 Introduction

Marital sorting is a fundamental aspect of nuptiality studied in economics and sociology in 
connection with income inequality (Becker, 1973; Becker, 1974), intergenerational mobility 
(Ermisch et al, 2006), and gender inequality (Schwartz (2013). It refers to a tendency 
for people to marry people with characteristics similar to their own. Population census 
information provides data on marital sorting to the extent that it allows identification of 
married couples in households (Esteve and Cortina, 2006; Hakobayn, 2015; Kalmijn, 1994; Liu 
and Lu, 2006; Schwartz and Mare, 2005). 

Marital sorting has not been widely studied in demographic literature or in population census 
reports, despite the inclusion of a question on the relationship to the head of household in 
nearly every population census. Part of the explanation may be the technical challenges that 
must be overcome.

This chapter presents results on marital sorting in Myanmar based on the 2014 Census results. 
Institutional households are excluded from consideration because most characteristics of 
interest, in particular the relationship to the head of household in order to identify married 
couples, were collected only for persons in conventional households.

5.2 Head couples

Every conventional household includes one person identified as head of household. 
Households that include a person identified as spouse of the head of household therefore 
contain a married couple, one of whom - usually, but not always, the husband - is regarded 
as the head of household. These couples may be referred to as “head couples”. 

It should be noted, however, that households enumerated in the 2014 Census may not have 
included a head couple. The head of household may have been widowed, for example, or the 
spouse of a married head may have been enumerated in a different household. Furthermore, 
a household may have included one or more married couples that are not head couples, but 
it is not possible to identify these couples from the information on relationship collected in 
the Census. It may be known, for example, that a household included a married man and 
a married woman who might have been a married couple, but there is no way of knowing 
(from their relationship to the head) whether the two were in fact husband and wife.

The total number of married couples may be estimated, however, as the total number of 
married females. The 2014 Census recorded 10,765,048 married females and 7,669,642 head 
couples in conventional households. Head couples therefore constitute approximately 70 
per cent of all married couples.

The number of married females gives a useful but imperfect estimate of married couples. If 
the information on age, sex and marital status collected in the Census is perfectly correct, 
and if no men have more than one wife, and no women more than one husband, the estimate 
is exact. In practice, neither supposition is strictly correct. Reporting errors do occur; some 

Chapter 5. Marital Sorting



Census Report Volume 4-A – Fertility and Nuptiality37

Chapter 5. Marital Sorting

men have more than one wife, and some women may have more than one husband. Moreover, 
there may be a number of people legally married to each other but no longer cohabiting.
 
The 2014 Census recorded 10,017,537 married males, 747,511 fewer than the number of 
married females. It is not known what part of this difference reflects reporting errors, what 
part reflects multiple spouses, and what part reflects international migration. If the whole 
difference were due to multiple spouses, the frequency of multiple spouses would be rather 
high. If the difference reflects 747,511 men with two wives, for example, 7.5 per cent of all 
married men would have two wives. This is considered to be unlikely, and that the difference 
is mainly due to an excess of married male emigration (Department of Population, 2016b).

For the purposes of this chapter it is assumed that the difference is due to reporting errors, 
and further that women report marital status more accurately than men. The number of 
married women is therefore accepted as the estimate of the total number of married couples 
with either or both spouses enumerated in a conventional household. This total includes 
couples with one spouse living in an institutional household or outside Myanmar.

Head couples may be cross-classified by any characteristic of husband and any characteristic 
of wife provided by the Census. This chapter provides results on marital sorting for five 
characteristics: age, literacy, educational attainment, Township of birth, and economic 
activity status. The cross-classification for economic activity does not strictly refer to marital 
sorting, because economic activity status may change after marriage, but is of interest in its 
own right.

5.3 Age difference between spouses

Marital sorting by age may be investigated by cross-classifying couples by age of husband 
and of wife, but a simpler approach is to look at the frequency distribution of age of husband 
minus age of wife.

Table 5.1 shows the mean difference, and partial frequency distribution of the difference, 
between age of husband and age of wife for head couples. The mean difference at the 
national level, shown in the first column is +2.8 years, but the partial distributions show how 
great the variability is in the age difference. The mean age difference is close to +3 years, but 
couples for which age of husband exceeds age of wife by this number are only 8.8 per cent 
of all couples - over 90 per cent of all couples have an age difference of greater than or less 
than three years. Husbands older than their wives are most common, but wives the same age 
as, or older than, their husbands occur in nearly one third of all couples. Note that the column 
headed ‘>0’ represents those couples where the wife is older than the husband.

Figure 5.1 shows the substantial variability of mean age at marriage between the States 
and Regions. Chin is an outlier, with the highest difference, 4.6 years. There is a curious 
discontinuity between the three States/Regions with the lowest age difference, Magway, 
Sagaing and Mandalay, with a difference of just over two years, and the remaining States/
Regions, which all have differences greater than 2.6 years.
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Table 5.1 
Mean and partial distribution of age of husband minus age of wife for head couples, 2014 Census

Figure 5.1 
Mean age difference at marriage between head couple spouses, 2014 Census

State/Region Mean
Percentage distribution of head couples by age difference (in years)

<0 0 1 2 3 4 >4

Union 2.8 20.9 10.7 11.0 11.0 8.8 7.2 30.4

Kachin 3.1 21.6 9.6 9.7 9.7 7.9 6.8 34.7

Kayah 3.2 20.2 8.6 9.5 10.0 8.4 7.4 35.9

Kayin 2.8 19.9 10.5 11.6 11.6 8.8 7.0 30.7

Chin 4.6 14.6 7.1 9.0 9.8 8.4 7.4 43.7

Sagaing 2.1 24.3 12.7 11.8 11.0 8.5 6.6 25.2

Tanintharyi 3.1 19.0 9.3 11.7 11.4 9.1 7.3 32.1

Bago 2.8 19.9 10.7 11.0 11.3 9.3 7.7 30.2

Magway 2.2 23.6 12.5 12.1 11.2 8.9 6.8 24.9

Mandalay 2.1 24.9 12.3 11.4 10.8 8.4 6.5 25.8

Mon 2.7 18.2 11.6 12.5 12.6 9.6 7.5 28.0

Rakhine 3.7 8.1 8.9 13.4 14.6 1.7 9.4 34.0

Yangon 2.9 21.3 10.2 10.1 10.2 8.4 7.2 32.5

Shan 3.5 18.2 8.8 9.9 10.8 8.2 6.7 37.4

Ayeyawady 2.8 21.5 9.9 10.4 10.7 9.0 7.5 31.1

Nay Pyi Taw 2.6 21.5 11.2 11.1 11.0 8.8 7.1 29.2

Source: Special tabulation of the 2014 Census.

Source: Table 5.1
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5.4 Literacy

Table 5.2 shows head couples by literacy of husband and literacy of wife. Literacy of husband 
and wife is the same for nearly 90 per cent of all couples. Couples in which only the husband 
is literate are four times more common than couples in which only the wife is literate, 9.0 per 
cent compared with 2.2 per cent.

Some excess of male-only-literate over female-only-literate head couples is expected, given 
that the number of illiterate wives (1,151,067) exceeds the number of illiterate husbands 
(623,611). Defining a suitable measure of the strength of marital sorting is a non-trivial 
problem, as demonstrated by the meticulous analysis of Liu and Lu (2006), which applies 
only to dichotomous variables.

5.5 Educational attainment

Table 5.3 cross-classifies head couples by educational attainment of husband and wife. Just 
over half of head couples consist of spouses with the same level of education. The base 
of these proportions excludes couples for which husband or wife were reported as having 
“other” education. Fewer than 3 per cent of all head couples were so reported.

Head couples for which the husband’s education is higher than the wife’s education are 
almost twice as common (27.6 per cent) as couples for which the reverse is true (15.2 per 
cent). Head couples for which the education of the spouses is the same as, or only one level 
different from, the spouse comprise nearly 90 per cent of all couples.

Table 5.2 
Head couples by literacy of husband and literacy of wife, 2014 Census

Wife

Husband Literate Illiterate Total

Literate 6,352,349 693,679 7,046,031

Illiterate 166,223 457,388 623,611

Total 6,518,572 1,151,067 7,669,642

Percentage

Both literate or both illiterate  88.8

Both literate 82.8

Both illiterate 6.0

One literate, one illiterate 11.2

Husband literate, wife illiterate 9.0

Wife literate, husband illiterate 2.2

Percentage literate among women 85.0

Percentage literate among men 91.9

Source: Special tabulation of the 2014 Myanmar Population and Housing Census. 
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5.6 Township of birth

Table 5.4 presents the cross-classification of head couples by whether the Township of birth 
of the spouses is the same or different at the Union level and for the 15 States and Regions.  
For the Union, one quarter of all couples were born in a different Township, but there is 
considerable variability among the States and Regions. Figure 5.2 plots these percentages 
and shows that Yangon and Kachin are outliers on the high side, with 51.5 per cent and 43.0 
per cent of couples with spouses born in different Townships. On the low side, Chin is also an 
outlier, with only 7.7 per cent of couples born in different Townships.

Table 5.3 
Head couples by completed level of educational attainment of husband and completed level of 
educational attainment of wife (numbers in thousands), 2014 Census

Source: Special tabulation 2014 Census. 

Note: The base of these proportions (*) excludes couples for which husband or wife were reported as having 

‘other’ education.

Thousands

Husband’s level of 
education

Wife’s level of education

Total 
(All wives)None Primary Middle Higher

Graduate/
diploma

Post 
graduate Other

None 762 294 39 7 1 0 2       1,105 

Primary 494 2571 376 98 27 0 21       3,587 

Middle 114 852 461 152 63 1 8       1,651 

Higher 19 221 201 189 93 3 2          728 

Graduate/diploma 3 44 64 90 200 8 1          410 

Post graduate 0 1 1 3 9 4 0            18 

Other 33 62 8 2 1 0 65          171 

Total (All husbands)  1,425    4,045  1,150         541          394           16       99       7,670 

Number Percentage*

 

 

Husband and wife same educational attainment        4,188 54.6

Husband has higher educational attainment        2,114 27.6

Wife has higher educational attainment        1,164 15.2

All “other” cells          204 2.7

Same or one level difference        6,757 88.1

Two or more levels difference          709 9.2
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Table 5.4 
Head couples by whether husband and wife were born in same Township, 2014 Census

Figure 5.2 
Percentage of head couples where husband and wife were born in different Townships, 2014 Census

State/Region Total head couples
Same Township of 

birth
Different Township of 

birth
Per cent different 

Township

Total 7,669,642 5,757,933 1,911,709 24.9

Kachin 183,316 104,415 78,901 43.0

Kayah 40,809 28,069 12,740 31.2

Kayin 217,175 167,287 49,888 23.0

Chin 65,378 60,355 5,023 7.7

Sagaing 754,790 608,019 146,771 19.4

Tanintharyi 204,959 144,006 60,953 29.7

Bago 817,963 659,453 158,510 19.4

Magway 623,281 543,136 80,145 12.9

Mandalay 906,700 657,904 248,796 27.4

Mon 280,907 223,665 57,242 20.4

Rakhine 333,664 287,732 45,932 13.8

Yangon 1,086,965 526,957 560,008 51.5

Shan 863,126 697,882 165,244 19.1

Ayeyawady 1,102,837 917,864 184,973 16.8

Nay Pyi Taw 187,772 131,189 56,583 30.1

Source: Special tabulation, 2014 Census. 

Source: Table 5.4
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5.7 Economic activity status

Table 5.5 shows head couples cross-classified by activity status of husband and activity 
status of wife. Because activity status for both men and women may change after marriage, 
this is not strictly marital sorting, but the technique used to generate the table is the same 
and the information is relevant to the fertility differentials presented in the following chapter.

Participation in economic activity is the biggest single difference between husbands and 
wives: less than 1 per cent of head couple husbands were reported as inactive compared 
with 58 per cent of wives. Indeed, the diagonal line in Table 5.1 shows that only in a quarter 
of head couples (1.7 million of the total 6.7 million) did the husband and wife report having 
the same economic activity status.

The most common economic activity categories for husbands were own account worker 
(52.7 per cent), employed by a private company or organization (29.2 per cent), employer 
(8.2 per cent), and government employee (5.4 per cent). These four categories accounted 
for over 95 per cent of all head couple husbands.

For economically active wives, own account worker was also the most common category 
(16.3 per cent though proportionately far fewer than the percentage for husbands), followed 
by contributing family worker (13.7 per cent), employee of private company or organization 
(8.5 per cent), government employee (2.1 per cent), and employer (1.2 per cent). Although 
these five categories accounted for only 42 per cent of all head couple wives they comprised 
over 99 per cent of economically active head couple wives. 

Head couples in which the husband was an own-account worker and the wife economically 
inactive was the most common combination. There were just under 2 million such couples, 
representing 29 per cent of all head couples. The second and third most common combinations 
were where the wife was economically inactive and the husband was employed by a private 
company or organization (1.2 million couples, 18 per cent) and where husband and wife were 
both own account workers (892 thousand couples, 13 per cent). These three combinations 
accounted for 60 per cent of all head couples.

The next most common combinations were own account worker husband/contributing 
family worker wife (621 thousand couples), husband and wife both employees of a private 
company or organization (508 thousand couples), husband employer/wife economically 
inactive (347 thousand couples), and husband government employee/wife economically 
inactive (241 thousand couples). These four combinations made up an additional 25 per cent 
of all head couples.
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Table 5.5 
Head couples by economic activity of husband and economic activity of wife (numbers in 
thousands), 2014 Census

Chapter 5. Marital Sorting

Thousands

Husband’s activity 
status

Wife’s economic activity status

Total 
(All 

wives)

Percentage 
of 

husbands

Employee

Employer
Own Account 
Worker

Family 
Worker

Sought 
Work

Did 
Not 
Seek 
work

Inactive
Govt Private

Employee

   Govt 63 8 3 29 16 1 0 241 363 5.4

   Private 22 508 5 123 89 4 1 1,219 1,929 29.2

Employer 9 7 63 31 92 1 0 347 550 8.2

Own Account 
Worker 43 40 5 892 621 5 1 1,946 3,553 52.7

Family Worker 4 3 1 9 106 0 0 84 204 3.0

Sought Work 2 2 0 5 2 8 0 42 62 0.9

Did Not Seek work 0 1 0 2 0 0 1 5 9 0.1

Inactive 2 4 1 8 1 0 0 17 32 0.5

Total (All 
husbands) 144 572 78 1,100 927 20 3 3,900 6,745 100

Percentage of 
wives 2.1 8.5 1.2 16.3 13.7 0.3 0.1 57.8 100
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6.1 Introduction

This chapter presents fertility and marital fertility differentials by literacy, education, 
economic activity status, and occupation. Section 6.2 presents fertility differentials. Section 
6.3 presents marital fertility differentials and compares them with overall fertility differentials.

Because the number of economically active women is much smaller than the number of 
economically active men, numbers of women in some economic activity categories may be 
too small to provide useful estimates of fertility. Table 5.5 of the preceding chapter shows 
that nearly 60 per cent of women who are wives in head couples were reported in the 2014 
Census as economically inactive, compared with only 0.5 per cent of males.

Partly for this reason, and partly because women are under-represented in some occupational 
groups, numbers of women in professional occupational groups are very small. There were 
only 3,468 women aged 15-49 years in the armed forces, for example, and they only had 240 
births during the 12 months prior to the Census.

In this context it may be more useful to look at fertility of women by the occupation of 
their husbands. This is possible only for women who are wives in head couples as defined 
in section 5.2 of Chapter 5. Section 6.4 presents estimates of fertility for head couples by 
characteristics of the husband, while section 6.5 presents estimates of fertility for head 
couples by characteristics of the wife. Because armed forces personnel tend to live in 
institutional households, for which fertility information was not collected by the Census, the 
occupation ‘armed forces’ is omitted in the tables.

Head couples comprise about 70 per cent of all married couples, a substantial majority, 
but it is of interest to know how representative head couples are of all couples. The 2014 
Census information did not permit the identification of married couples within a household 
unless they were head couples (see section 5.2), but fertility estimates for head couples by 
characteristics of wife may be compared with those of wives in non-head couples. Section 
6.5 makes this comparison.

The estimates of fertility and marital fertility in sections 6.2 and 6.3 are adjusted for errors 
in the reporting of month and year of most recent live birth by the method described in 
Appendix A. The estimates of marital fertility for head and non-head couple wives are not 
adjusted because such adjustment is impossible, the logic of the adjustment procedure does 
not apply to subgroups of women defined by marital status. The marital fertility estimates 
presented in sections 6.4 and 6.5 are therefore not comparable to the estimates in sections 
6.2 and 6.3.

6.2 Fertility differentials

Table 6.1 presents age-specific and total fertility rates by characteristics of woman. Total 
fertility is plotted in Figure 6.1. Fertility differentials show associations between fertility and 
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other variables, but they do not establish a causal relationship. (For an acute discussion of 
statistical association and causality, see Mosteller and Tukey, pages 260-261).

Total fertility for the various subgroups of women ranges from a high of 4.0 children 
per woman for illiterate women to a low of 1.0 child per woman for professional women. 
Education shows the widest range of fertility levels, from a high of 3.9 children per woman 
for women with no education to a low of 1.2 children per woman for women with more than a 
high school education. The education differentials are notable for uniformity of relationship. 
Without exception, the higher the education, the lower the fertility.

Table 6.1
Age-specific and total fertility rates by selected characteristics of women, 2014 Census

Age-specific fertility rates (adjusted)                                 

Characteristic 15-19 20-24 25-29 30-34 35-39 40-44 45-49 TF

Literacy of women

Literate 0.0290 0.1002 0.1213 0.1058 0.0710 0.0303 0.0063 2.32

Illiterate 0.0923 0.1945 0.1866 0.1559 0.1122 0.0540 0.0150 4.05

Education level of women

None 0.0907 0.1902 0.1823 0.1513 0.1090 0.0514 0.0138 3.94

Primary School 0.0491 0.1291 0.1323 0.1094 0.0755 0.0344 0.0070 2.68

Middle/Vocational School 0.0279 0.1028 0.1194 0.0994 0.0614 0.0244 0.0050 2.20

High School 0.0114 0.0820 0.1100 0.0941 0.0566 0.0179 0.0033 1.88

Above High School 0.0038 0.0277 0.0675 0.0744 0.0465 0.0140 0.0022 1.18

Activity status of women

Employee - government 0.0107 0.0246 0.0587 0.0702 0.0455 0.0132 0.0023 1.13

Employee - private 0.0239 0.0656 0.0920 0.0955 0.0739 0.0369 0.0104 1.99

Employer 0.0362 0.0834 0.1008 0.0825 0.0476 0.0195 0.0052 1.88

Own account worker 0.0446 0.0981 0.1044 0.0858 0.0568 0.0249 0.0067 2.11

Contributing family worker 0.0362 0.0961 0.1114 0.0971 0.0679 0.0322 0.0084 2.25

Sought work 0.0105 0.0257 0.0498 0.0545 0.0445 0.0237 0.0063 1.08

Did not seek work 0.0156 0.0504 0.0715 0.0670 0.0594 0.0168 0.0042 1.42

Economically inactive 0.0336 0.1459 0.1590 0.1293 0.0858 0.0364 0.0072 2.99

Occupation of women

Managers 0.0177 0.0173 0.0474 0.0691 0.0441 0.0137 0.0023 1.06

Professionals 0.0065 0.0185 0.0491 0.0652 0.0455 0.0132 0.0020 1.00

Technical/associate professionals 0.0119 0.0278 0.0670 0.0855 0.0527 0.0159 0.0027 1.32

Clerical support workers 0.0104 0.0206 0.0544 0.0689 0.0476 0.0151 0.0027 1.10

Services/sales workers 0.0209 0.0649 0.0997 0.0935 0.0611 0.0237 0.0062 1.85

Skilled agricultural workers 0.0459 0.1123 0.1201 0.0997 0.0684 0.0326 0.0089 2.44

Craft/related trades 0.0153 0.0489 0.0782 0.0817 0.0581 0.0273 0.0075 1.59

Machine operators/assemblers 0.0140 0.0411 0.0704 0.0735 0.0536 0.0184 0.0101 1.41

Elementary occupations 0.0334 0.1026 0.1235 0.1095 0.0823 0.0402 0.0108 2.51

Source: 2014 Census, special tabulations. 

Note: TF = Total fertility rate. 
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The largest difference in reported fertility was between women with no education (3.9 
children per woman) and women with primary education (2.7 children per woman). The 
second largest difference was between women with high school education (1.9 children per 
woman) and women with more than high school education (1.2 children per woman).

Figure 6.1 shows that fertility of illiterate women was nearly the same as fertility of women 
with no education, and that fertility of literate women lay between the fertility of women with 
primary education and middle school or vocational education.

The variability of fertility over activity status was substantially lower than the variability for 
education. Economically inactive women had the highest fertility (3.0 children per woman), 
but this point is an outlier. Contributing family workers exhibited the next highest level of 
fertility, own account workers the third highest, and employers the fourth highest. Government 
employees and women who sought work had the lowest fertility.

Figure 6.1
Total fertility rates by selected characteristics of women, 2014 Census

Source: Table 6.1
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The variability of fertility by occupation is lower still. Women in elementary occupations and 
skilled agricultural, forestry and fishery workers had the highest fertility, about 2.5 children 
per woman. Clerical support workers, managers and professionals had the lowest fertility, 
barely over one child per woman. Women in occupations with intermediate fertility - services 
and sales workers, craft and related trades workers, machine operators and assemblers, and 
technical and associate professionals - all reported fertility below replacement level.

6.3 Marital fertility differentials

Table 6.2 presents age-specific marital fertility rates and total marital fertility rates for all 
women. Figure 6.2 plots the total marital fertility rates in Table 6.2 together with the total 
fertility rates presented in Table 6.1.

Interpretation of the total marital fertility rates must take account of their definition as five 
times the sum of the age-specific marital fertility rates for women over age 15, and their 
interpretation as the completed fertility of a birth cohort of women all of whom marry at 
exact age 15 years. Because many women marry at older ages, the measure exaggerates 
the level of marital fertility. A measure based on duration-specific fertility rates would give 
a more accurate indication of level, but the 2014 Census did not include a question on age 
at first marriage, making the calculation of duration-of-marriage-specific rates impossible.

Table 6.2
Age-specific and total marital fertility rates by selected characteristics of women, 2014 Census

Age-specific marital fertility rates (adjusted) 

Characteristic 15-19 20-24 25-29 30-34 35-39 40-44 45-49 TMF

Literacy of women

Literate 0.2449 0.2301 0.1860 0.1415 0.0918 0.0393 0.0084 3.49

Illiterate 0.3496 0.3033 0.2378 0.1886 0.1338 0.0663 0.0193 4.74

Education level of women

None 0.3525 0.2986 0.2334 0.1835 0.1304 0.0632 0.0177 4.63

Primary School 0.2448 0.2271 0.1809 0.1379 0.0937 0.0430 0.0091 3.46

Middle/Vocational School 0.2331 0.2209 0.1764 0.1301 0.0787 0.0316 0.0067 3.22

High School 0.2130 0.2142 0.1786 0.1302 0.0759 0.0245 0.0047 3.14

Above High School 0.1193 0.1665 0.1552 0.1263 0.0739 0.0224 0.0036 2.74

Activity status of women

Employee - government 0.1241 0.1465 0.1569 0.1284 0.0774 0.0225 0.0041 2.68

Employee - private 0.2011 0.2159 0.1917 0.1587 0.1148 0.0585 0.0174 3.78

Employer 0.2230 0.1976 0.1683 0.1225 0.0716 0.0309 0.0091 3.00

Own account worker 0.2495 0.2175 0.1679 0.1241 0.0815 0.0369 0.0105 3.19

Contributing family worker 0.2403 0.2241 0.1792 0.1345 0.0878 0.0399 0.0102 3.38

Sought work 0.1410 0.1608 0.1598 0.1308 0.0929 0.0465 0.0120 3.01

Did not seek work 0.1957 0.2064 0.1712 0.1393 0.1164 0.0328 0.0080 3.37

Economically inactive 0.2772 0.2443 0.1926 0.1475 0.0969 0.0418 0.0086 3.66
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Total marital fertility is expected to be higher than total fertility because some women never 
marry and because, as noted in section 2.2, the fertility of never married women is expected 
to be negligible. Figure 6.2 shows that total marital fertility is higher than total fertility for all 
categories of the four variables shown. It shows also that the pattern of differences for marital 
fertility is generally similar to the pattern for total fertility. There are however differences in 
detail.

The difference between total marital fertility for literate and illiterate women, for example, 
is smaller than the difference in total fertility. This may reflect a higher proportion of never 
married for literate women. A similar pattern is observed for education. The difference 
between total marital fertility and total fertility increases steadily from the least to the most 
educated women.

There is no intrinsic hierarchical ordering of the activity status and occupation categories. 
Categories in Figure 6.2 are ordered by the level of total fertility. For activity status, total 
marital fertility and total fertility decline from the economically inactive women to those 
who sought work, but total marital fertility for women who were reported in the Census as a 
private employee, or who did not seek work or who sought work are outliers.

Age-specific marital fertility rates (adjusted) 

Characteristic 15-19 20-24 25-29 30-34 35-39 40-44 45-49 TMF

Occupation of women

Managers 0.1829 0.1240 0.1337 0.1268 0.0737 0.0228 0.0040 2.42

Professionals 0.0948 0.1411 0.1561 0.1345 0.0864 0.0244 0.0038 2.73

Technical/associate professionals 0.1356 0.1667 0.1791 0.1481 0.0820 0.0250 0.0044 3.03

Clerical support workers 0.1212 0.1327 0.1591 0.1342 0.0823 0.0260 0.0046 2.69

Services/sales workers 0.2227 0.2256 0.1961 0.1461 0.0911 0.0360 0.0099 3.52

Skilled agricultural workers 0.2632 0.2369 0.1830 0.1366 0.0913 0.0437 0.0124 3.52

Craft/related trades 0.1555 0.1819 0.1776 0.1483 0.0980 0.0462 0.0131 3.33

Machine operators/assemblers 0.1169 0.1441 0.1589 0.1342 0.0910 0.0317 0.0172 2.88

Elementary occupations 0.2324 0.2427 0.2009 0.1575 0.1166 0.0592 0.0170 3.97

Table 6.2 (continued)
Age-specific and total fertility rates by selected characteristics of women, 2014 Census

Source: Special tabulations, 2014 Census. 

Note: Age-specific marital fertility rates were calculated by dividing age-specific fertility rates in Table 6.1 by the 

proportion of currently married women for age group. TMF = Total Marital Fertility. 
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Figure 6.2
Total marital fertility and total fertility rates by selected characteristics of women, 2014 Census

Source: Table 6.2 and Table 6.1

Note: See notes to Table 6.2
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6.4 Fertility of head couple wives by characteristics of husband

Table 6.3 presents age-specific and total marital fertility for head couple wives by 
characteristics of husband. Total marital fertility is plotted in Figure 6.3. Values range from a 
high of 5.4 children per woman, for women with illiterate husbands, to a low of 3.6 children 
per woman, this latter value is shared by women whose husbands have above high school 
education, whose husbands are government employees, women whose husbands are 
mangers, and women whose husbands are clerical support workers. 
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Source: Table 6.2 and Table 6.1

Note: See notes to Table 6.2

Figure 6.3 shows that total marital fertility of head couple wives by education of husbands 
drops regularly from 5.2 children per woman for women whose husbands have no education 
to 3.6 children per woman for women whose husbands have more than a high school education.

Differences by activity status are marginally less regular, but the range is very similar to that 
for educational categories: from 3.64 to 5.17 children per woman, compared with 3.62 to 5.22 
children per woman.

Table 6.3
Age-specific and total marital fertility rates of head couple wives by selected characteristics of 
husband, 2014 Census

Age-specific marital fertility rates (unadjusted)

Characteristic  15-19 20-24 25-29 30-34 35-39 40-44 45-49 TMF

Literacy of husband

Literate 0.2208 0.2203 0.1760 0.1340 0.0882 0.0384 0.0080 4.43

Illiterate 0.2845 0.2566 0.1998 0.1579 0.1102 0.0565 0.0182 5.42

Education level of husband

None 0.2767 0.2505 0.1945 0.1522 0.1051 0.0516 0.0142 5.22

Primary School 0.2355 0.2295 0.1807 0.1378 0.0954 0.0440 0.0093 4.66

Middle/Vocational School 0.2083 0.2178 0.1727 0.1284 0.0803 0.0337 0.0069 4.24

High School 0.1839 0.2028 0.1684 0.1253 0.0743 0.0260 0.0046 3.93

Above High School 0.1558 0.1766 0.1617 0.1325 0.0727 0.0208 0.0034 3.62

Activity status of husband

Employee - government 0.1731 0.1897 0.1536 0.1180 0.0663 0.0231 0.0048 3.64

Employee - private 0.2146 0.2184 0.1781 0.1407 0.0994 0.0470 0.0104 4.54

Employer 0.2309 0.2226 0.1708 0.1254 0.0771 0.0307 0.0061 4.32

Own account worker 0.2523 0.2309 0.1796 0.1342 0.0880 0.0393 0.0089 4.67

Contributing family worker 0.2631 0.2579 0.2022 0.1545 0.0997 0.0457 0.0115 5.17

Sought work 0.2073 0.2236 0.1785 0.1471 0.0985 0.0459 0.0101 4.56

Did not seek work 0.2647 0.2315 0.2050 0.1352 0.0970 0.0339 0.0064 4.87

Economically inactive 0.0935 0.1921 0.1882 0.1495 0.0883 0.0373 0.0103 3.80

Occupation of husband

Managers 0.1290 0.2081 0.1621 0.1240 0.0675 0.0208 0.0035 3.58

Professionals 0.2070 0.2134 0.1798 0.1472 0.0887 0.0249 0.0039 4.32

Technical/associate professionals 0.1927 0.2012 0.1689 0.1278 0.0689 0.0240 0.0044 3.94

Clerical support workers 0.1627 0.1794 0.1565 0.1211 0.0721 0.0252 0.0051 3.61

Services/sales workers 0.1836 0.1973 0.1623 0.1250 0.0745 0.0278 0.0060 3.88

Skilled agricultural workers 0.2600 0.2383 0.1846 0.1385 0.0926 0.0425 0.0097 4.83

Craft/related trades 0.1969 0.2096 0.1738 0.1348 0.0889 0.0389 0.0084 4.26

Machine operators/assemblers 0.1926 0.2015 0.1635 0.1213 0.0748 0.0280 0.0055 3.94

Elementary occupations 0.2270 0.2273 0.1827 0.1443 0.1054 0.0520 0.0112 4.75
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Figure 6.3
Total marital fertility rate of head couple wives by selected characteristics of husband, 2014 Census

Source: Table 6.3 
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Differences by occupational category are also slightly less regular, and the highest and lowest 
values are slightly lower and closer together than for education, 3.58 to 4.83 children per 
woman compared with 3.62 to 5.22.

6.5 Fertility of head couple wives by characteristics of wife

Table 6.4 presents age-specific marital fertility rates and total marital fertility of head couple 
wives by characteristic of wife. Figure 6.3 plots these total marital fertility values together 
with total marital fertility of head couple wives by characteristic of husband from Table 6.3.

Figure 6.4 shows a striking divergence. The correlation between fertility of head couple wives 
in a given literacy or educational attainment category and fertility of head couple wives 
whose husband is in the same category is all but perfect. A high correlation is expected, 
given the tendency of husbands and wives to have similar literacy and education (sections 
5.4 and 5.5), but the near coincidence of the values is striking nonetheless.
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Source: Special tabulations, 2014 Census. 

Note: TMF = Total Marital Fertility.

For activity status and occupation, in contrast, there is essentially no correlation between 
fertility of head couple wives in a given category and head couple wives whose husbands 
are in the same category. The observation for activity status is evidently consistent with 
Table 5.5.

Table 6.4
Age-specific and total marital fertility rates of head couple wives by selected characteristics of 
wife, 2014 Census

Age-specific marital fertility rates (unadjusted)

Characteristic 15-19 20-24 25-29 30-34 35-39 40-44 45-49 TMF

Literacy of wife

Literate 0.2176 0.2186 0.1745 0.1327 0.0866 0.0375 0.0076 4.38

Illiterate 0.2872 0.2574 0.2013 0.1569 0.1111 0.0540 0.0154 5.42

Education level of wife

None 0.2851 0.2540 0.1988 0.1540 0.1089 0.0518 0.0141 5.33

Primary School 0.2341 0.2273 0.1777 0.1349 0.0919 0.0424 0.0085 4.58

Middle/Vocational School 0.2067 0.2170 0.1713 0.1272 0.0768 0.0310 0.0062 4.18

High School 0.1656 0.2016 0.1711 0.1260 0.0734 0.0233 0.0042 3.83

Above High School 0.1020 0.1699 0.1635 0.1372 0.0776 0.0234 0.0038 3.39

Activity status of wife

Employee - government 0.1733 0.1694 0.1676 0.1378 0.0842 0.0248 0.0041 3.81

Employee - private 0.1268 0.1409 0.1215 0.0996 0.0723 0.0371 0.0098 3.04

Employer 0.2022 0.1894 0.1500 0.1071 0.0619 0.0245 0.0070 3.71

Own account worker 0.2222 0.1974 0.1488 0.1091 0.0707 0.0323 0.0083 3.94

Contributing family worker 0.2562 0.2293 0.1751 0.1293 0.0848 0.0384 0.0096 4.61

Sought work 0.1332 0.1571 0.1480 0.1305 0.0954 0.0491 0.0092 3.61

Did not seek work 0.2960 0.2297 0.2107 0.1706 0.1499 0.0335 0.0074 5.49

Economically inactive 0.2544 0.2489 0.1987 0.1524 0.1012 0.0440 0.0089 5.04

Occupation of wife

Managers 0.2500 0.1667 0.1677 0.1424 0.0841 0.0263 0.0045 4.21

Professionals 0.1333 0.1425 0.1628 0.1415 0.0915 0.0256 0.0038 3.51

Technical/associate professionals 0.0814 0.1418 0.1505 0.1256 0.0736 0.0226 0.0024 2.99

Clerical support workers 0.1061 0.1227 0.1348 0.1143 0.0698 0.0217 0.0042 2.87

Services/sales workers 0.1392 0.1429 0.1236 0.0934 0.0572 0.0233 0.0058 2.93

Skilled agricultural workers 0.2452 0.2212 0.1671 0.1233 0.0824 0.0391 0.0104 4.44

Craft/related trades 0.0791 0.1091 0.1056 0.0917 0.0619 0.0302 0.0073 2.42

Machine operators/assemblers 0.0569 0.0869 0.0913 0.0701 0.0485 0.0171 0.0083 1.90

Elementary occupations 0.1582 0.1664 0.1367 0.1063 0.0784 0.0396 0.0102 3.48
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Figure 6.4
Total marital fertility rates of head couple wives by selected characteristics of wife and husband, 
2014 Census

Source: Tables 6.3 and 6.4. 

Note: The values for illiterate husbands and wives are nearly identical, causing the filled circle representing 

husbands to be obscured by the unfilled circle for wives.
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6.6 Fertility of non-head couple wives

Table 6.5 presents age-specific and total marital fertility rates for non-head couple wives. 

Figure 6.5 compares the total marital fertility for head couple wives in each category with 
non-head couple wives in the same category. The figure shows a striking fertility difference 
between wives in non-head couples and those in head couples for literacy and education. 
Illiterate non-head couple wives had a total marital fertility of 4.3 children per woman, but 
illiterate head couple wives had a total marital fertility of 5.4 children per woman. In this 
respect, at least, head couple wives are far from representative of all married women. 



Census Report Volume 4-A – Fertility and Nuptiality 54

Chapter 6. Fertility Differentials

The level of difference between literate non-head wives (3.7 children per woman) and literate 
head couple wives (4.4 children per woman) is lower, but still substantial.

The comparison for education level shows a similar pattern. Non-head couple wives for all 
levels of education had lower fertility than head couple wives with the same level of education, 
but the differences decline steadily as the level of education increases. For women with more 

Table 6.5
Age-specific and total marital fertility rates of non-head couple wives by selected characteristics 
of wife, 2014 Census

Age-specific marital fertility rates (unadjusted)

Characteristic 15-19 20-24 25-29 30-34 35-39 40-44 45-49 TMF

Literacy of wife

Literate 0.1518 0.1831 0.1613 0.1262 0.0797 0.0304 0.0066 3.70

Illiterate 0.1920 0.2126 0.1760 0.1381 0.0917 0.0414 0.0110 4.31

Education level of wife

None 0.1879 0.2084 0.1737 0.1357 0.0907 0.0403 0.0105 4.24

Primary School 0.1526 0.1856 0.1639 0.1285 0.0834 0.0338 0.0076 3.78

Middle/Vocational School 0.1482 0.1793 0.1558 0.1203 0.0735 0.0257 0.0060 3.54

High School 0.1362 0.1648 0.1502 0.1166 0.0674 0.0227 0.0041 3.31

Above High School 0.1158 0.1506 0.1442 0.1223 0.0647 0.0190 0.0032 3.10

Activity status of wife

Employee – government 0.1244 0.1631 0.1482 0.1276 0.0646 0.0198 0.0039 3.26

Employee – private 0.1608 0.1885 0.1516 0.1085 0.0736 0.0315 0.0088 3.62

Employer 0.1476 0.1742 0.1545 0.1202 0.0697 0.0310 0.0078 3.53

Own account worker 0.1747 0.1954 0.1630 0.1234 0.0752 0.0293 0.0076 3.84

Contributing family worker 0.1828 0.2048 0.1741 0.1328 0.0872 0.0351 0.0109 4.14

Sought work 0.1613 0.1818 0.1523 0.1171 0.0782 0.0291 0.0075 3.64

Did not seek work 0.1899 0.1913 0.1463 0.1122 0.1196 0.0167 0.0074 3.92

Economically inactive 0.1528 0.1846 0.1651 0.1323 0.0866 0.0354 0.0074 3.82

Occupation of wife

Managers 0.0000 0.1077 0.1258 0.1435 0.0831 0.0253 0.0021 2.44

Professionals 0.0800 0.1422 0.1607 0.1508 0.1007 0.0292 0.0043 3.34

Technical/associate professionals 0.1082 0.1278 0.1397 0.1261 0.0672 0.0182 0.0042 2.96

Clerical support workers 0.0855 0.0976 0.1241 0.1140 0.0736 0.0224 0.0020 2.60

Services/sales workers 0.1064 0.1281 0.1187 0.0908 0.0570 0.0198 0.0051 2.63

Skilled agricultural workers 0.1699 0.1855 0.1512 0.1161 0.0752 0.0347 0.0099 3.71

Craft/related trades 0.0814 0.1052 0.1098 0.0914 0.0588 0.0221 0.0063 2.38

Machine operators/assemblers 0.0556 0.0747 0.0896 0.0851 0.0553 0.0179 0.0110 1.95

Elementary occupations 0.1096 0.1420 0.1234 0.0985 0.0709 0.0322 0.0083 2.92

Source: Special tabulations, 2014 Census.

Note: Non-head couple wives are married women who are neither the head of household nor the spouse of the 

head of household. No adjustment was made for errors in reporting of month and year of birth. TMF = Total 

marital fertility rate.
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than high school education, the difference was only 0.3 children per woman: 3.1 children 
per woman for non-head couple wives compared with 3.4 children per woman for head 
couple wives.

The systematic differences in fertility between non-head couple and head couple wives 
observed for literacy and education levels are not observed for economic activity or 
occupation. Figure 6.5 shows no clear pattern for the economic activity characteristics, while 
occupation shows a clear tendency for fertility of both non-head couple and head couple 
women to decline from higher values for skilled agricultural, forestry and fishery workers, 
to lower values for machine operators and assemblers. The relatively high fertility of head 
couple skilled agricultural workers (4.4 children per woman) and to a lesser extent managers 
(4.2 children per woman), are outliers.

Chapter 6. Fertility Differentials

Figure 6.5
Total marital fertility rates of non-head couple and head couple wives by selected characteristics 
of wife, 2014 Census

Source: Tables 6.4 and 6.5
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This conclusion reviews the issues encountered during the production of this report 
that may be of interest to the Government of Myanmar’s Department of Population 
when producing future reports and to other interested persons. The discussion suggests 
several recommendations for statistical development in Myanmar, most fundamentally the 
development of a civil registration and vital statistics (CRVS) system that registers births, 
deaths, and other vital events. For a summary of key substantive findings of the report, see 
the Executive Summary.

7.1 Methodological issues

Census data on children ever born and recent births is widely used to estimate age-specific 
fertility rates and total fertility by one of several variants of the P/F ratio method, the original 
method developed by William Brass (Brass and Coal, 1968, pp. 88-104), the variant developed 
by James Trussell (United Nations Population Division, 1983, Chapter II, Section B, pp. 31-58), 
or the variant developed by Eduardo Arriaga (Arriaga, 1983).

The Arriaga method is designed to use data on mean children ever born taken from two or 
more censuses. The single census case is handled by assuming constant fertility, on which 
assumption values of the mean number of children ever born from the single census apply 
to any time in the past. This gives a synthetic “previous census” to which the two-census 
method may be applied (Arriaga, 1983, page 3). This is an ingenious and useful device, but it 
does not escape the constant fertility assumption.

The Arriaga variant is implemented at page 38 of United Nations, 2013, which states clearly 
that: “When children ever born data are only available at one point of time, the method 
can still be applied, although only under the case of constant fertility.” This one-sentence 
qualification may, however, be overlooked.

None of these methods are suitable for Myanmar because they assume constant fertility. The 
method developed by Zaba (1981) does not assume constant fertility, but the method used 
in this report is considered preferable for the reasons noted in section 2.3.

7.2 Areas for further research

This report highlights certain quantitative findings, such as the high proportion of women 
who are never married throughout their lives. The proportion of women never married, for 
example at age 50, has been increasing over the years. This may be a result of behavioural 
or cultural factors, but analysis of these factors is beyond the scope of this report. Further 
studies or in-depth qualitative research to determine potential behavioural and cultural 
factors that may be contributing to, and impacting, on the proportions never married 
is recommended.

Further research is recommended to explore the factors that are contributing to low fertility 
levels in Myanmar over the years. It is important to undertake a more detailed analysis of the 
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census data, as well as other data sources, to explore, through regression analysis, the main 
factors that are driving fertility levels down.

7.3 Computer applications for small area estimation

A primary rationale for conducting a population census is that a complete enumeration allows 
for the production of small area statistics. Producing fertility estimates for large numbers 
of small areas tends to be impractical unless supported by computer tools that make it 
possible to produce estimates for large numbers of small areas with a single ‘run’ of a 
computer program.

Suitably designed computer applications for estimation make it possible to write a program 
that ‘loops’ through a list of small areas, producing and outputting estimates for each area. 
If this is possible, estimates for tens, hundreds, or even thousands of small areas may be 
produced as easily as estimates for a single area.

Annex B, Table B1, presents estimates for over 500 subnational areas of Myanmar that were 
produced by a single run of a computer program. Had it been necessary to run a single 
estimation program 500 times, it might have been impractical to produce these estimates. 
Quite aside from the time and effort involved, this would have involved extensive, tedious 
and error-prone manual operations.

The program that produced the estimates was written in R, a high level programing language 
for statistical computing and graphics (R Core Team, 2015). The availability of similar 
computing facilities for other estimation procedures would facilitate realizing the potential 
for using population census data to produce small area estimates.

7.4 The next population census

Several difficulties encountered in producing this report suggest recommendations for the 
next population census. The first and most obvious recommendation is that the next population 
census in Myanmar should be carried out in 2024. Conducting population censuses on a 
regular (decennial) schedule is considered so important that the United Nations specifies 
“defined periodicity” as one of four essential features of a population census (United Nations 
Statistical Division, 2008, Chapter II, Section B, Subsection 4, paragraph 1.12).

Censuses should be taken at regular intervals so that comparable information is made 
available in a fixed sequence. A series of censuses makes it possible to appraise the 
past, accurately describe the present and estimate the future. It is recommended 
that a national census be taken at least every 10 years.

Had censuses been undertaken in Myanmar in 2004 and 1994, several methods for assessing 
the accuracy of the 2014 Census age distribution might have been applied, but these methods 
require at least one prior census, and a 5-year or 10-year interval between censuses. The 
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unavailability of any census more recent than 1983 foreclosed the possibility of applying 
these methods.

The analysis of marital sorting presented in Chapter 5 uses census information on relationships 
between persons in the same conventional households to identify married couples, but 
married couples can be identified only if (a) they are enumerated in the same household and 
(b) one of the spouses is identified as head of household.

The first limitation is in the nature of census-taking by conventional methods, but the second 
might be removed by including a “Line number of spouse” question for all married persons 
whose spouse lives in the same household. The idea is similar to including a question on “Line 
number of mother” for persons whose mother lives in the household, a question suggested 
by the United Nations (2008) at paragraph 2.122. 

A more general issue is the utilization of census data to study household and household 
structure. Household structure is pertinent to economic analyses, in which the households 
may be more fundamental units than persons, and to social analyses of many kinds. Families 
are fundamental social units in every society, and census household information may provide 
a great deal of valuable information on them, but only if the relationship to head of household 
question provides a reasonably detailed and carefully thought through set of responses.

Accurate population age distributions are important for many reasons, including the 
possibility of estimating fertility trends from a single census by the reverse survival method 
(Spoorenberg, 2014a), the own-children method (Cho et al, 1984), and the birth history 
reconstruction method (Luther and Cho, 1988). As discussed in section 3.3, application of 
these methods was considered inadvisable for the 2014 Census due to the indications of age 
misreporting and age-selective omission.

Accurate age reporting may be limited by the cultural importance of age. If accurate knowledge 
of chronological age is culturally unimportant, respondents may not know the age of the 
persons on whom they report. In this situation, efforts to obtain accurate reports may bring 
rapidly diminishing returns. For societies experiencing social change, however, ignorance of 
age may be concentrated among older persons. If this is the case, it may be useful to focus 
on obtaining accurate age reports for younger persons. Accurate age reporting for people 
under age 50, and especially under age 25, is extremely important. It is recommended that 
efforts be made to improve the quality of age reporting in the next census.

Consideration may be given to including a question on age at first marriage in the next 
census, but the value of this question depends on the accuracy of age reporting as well 
as on the accuracy of reporting of age at, or time of, a sometimes distant event. Without 
substantial improvement in the quality of age reporting, the value of an age at first marriage 
question may be minimal.
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7.5 Development of civil registration and vital statistics (CRVS)

Primary fertility statistics, such as age-specific fertility rates, are defined as numbers of births 
divided by corresponding numbers of women “at risk: of having these births. (The same is 
true of primary mortality statistics). Numbers of births are classically provided by a civil 
registration and vital statistics (CRVS) system. Civil registration and vital statistics systems 
are discussed in detail in the United Nations Statistics Division (2014b) and also by the World 
Health Organization (WHO, 2016).

When civil registration systems do not exist, or are incompletely developed, the alternative 
sources for fertility statistics are population censuses and nationally representative household 
surveys. Estimates from these sources, useful as they are, should be regarded as an expedient 
to be used only until a CRVS system has been developed.

Estimates from censuses and surveys are in no way comparable to estimates from a well-
developed CRVS system. A CRVS system is the only system capable of providing annual and 
monthly statistics for large numbers of subnational areas. This information may be used for 
many purposes, but it is essential for evaluating the impact of health initiatives aimed at, for 
example, reducing child or maternal mortality.

The development of civil registration has languished for half a century, but the past decade 
has seen welcome initiatives, including those reported in the Lancet ‘Who counts?’ series 
(Setel et al, 2007; Mahapatra et al, 2007; Hill et al, 2007; Abou-Zahr et al, 2007; Horton, 
2007; Lopez et al, 2007), and by the World Bank/World Health Organization (World Bank, 
2014).

The second of the Lancet’s ‘Who counts’ papers observes that substantial investments have 
been made over the past few decades to develop and roll out disease control programmes 
but that supporting investments to strengthen vital statistics systems that would enable 
reliable assessment of these programmes have not been made. This reflects, the paper states, 
a general lack of vision by the worldwide health community. The WHO, in particular, has 
made little progress beyond the collection and dissemination of vital statistics for developed 
countries. (Mahapatra et al, 2007).

Poor progress on developing civil registration is, according to one comment on the series, 
the single most critical failure of development over the past 30 years (Horton, 2007). 
Another comment observes that every country in the world has the capacity to produce 
useful economic data and that the effort and expense of gathering and interpreting data on 
national income and trade balances are accepted costs of monitoring economic prospects 
in an international market. The health sector should raise similar expectations of national 
capacity to produce vital statistics (Lopez et al, 2007). The suggestion is that the paucity of 
civil registration systems in developing countries reflects a lack of commitment as much as 
the challenge of the task.
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Adolescent fertility rate
The age-specific fertility rate (ASFR) for women aged 15-19 years, typically multiplied by 
1,000 for more convenient presentation.

Age-specific fertility rate (ASFR)
The age-specific fertility rate for a given age group and time period is the number of births 
to women in the age group during the time period divided by the person-years lived by 
women in the age group during the period. Person-years lived may be approximated by the 
mid-period population multiplied by the length of the period.

Birth cohort
A population of persons born during a given time period.

Completed fertility
The average number of children born to a cohort of women at the end of their reproductive 
lives.

Conventional household
A household enumerated using the Main Questionnaire of the 2014 Population and Housing 
Census of the Union of Myanmar.

Crude birth rate 
The number of births to a population during a time period divided by the average population 
size during the period multiplied by the length of the period.

Crude death rate 
The number of deaths in a population during a time period divided by the average population 
size during the period multiplied by the length of the period.

Head couple
A married couple living together in the same conventional household where either spouse is 
the head of the household.

Head couple wife
A married woman enumerated in the same conventional household as her husband, where 
either the husband or the wife is the head of household.

Household population
Persons enumerated in conventional households.

Institution population
Persons enumerated using the Institution Questionnaire of the 2014 Population and Housing 
Census. The institutions included hotels/guest houses, hospitals, orphanages, military 
barracks, etc. 

Glossary of terms and definitions
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Live birth order
For a live birth, one plus the number of previous live births to the woman. Total birth order is 
defined in the same way, but counting stillbirths as well as live births.

Marital sorting
The tendency for people to choose spouses with characteristics similar to their own.

Mean number of children ever born
The ratio of the number of children born alive to all women in a particular age group to the 
number of women in that age group.

Non-head couple wife
A married woman enumerated in a conventional household who is not a head couple wife. This 
includes women enumerated in a different household to their husband, women enumerated 
in the same household with their husband but where their husbands are not the household 
head, and women whose husbands were abroad at the time of the Census.

Parity
The number of live births a woman has had at any given time.

Population Growth Rate
The average annual instantaneous population growth rate is defined as r = lnP2/P1/t where r 
denotes the growth rate, P 1 and P 2 population size at the beginning and end of the period, 
and t the length of the time period.

Singluate mean age at marriage
Singulate mean age at marriage refers to the average age at first marriage (average number 
of years of single life), before a certain age (defined at 50), of the population born in the 
same year.

Total fertility rate
A summary measure of the level of fertility in a population. It is the average number of 
children per woman that would be observed for the reproductive age span for a birth cohort 
of women who experience given age-specific fertility rates. When the reproductive age span 
is taken to be 15-49 years, and birth rates are given for five-year age-groups, total fertility is 
calculated as five times the sum of the age-specific fertility rates for ages 15-19 through to 
45-49.

Total marital fertility rate
A summary measure of the level of marital fertility in a population. When the reproductive 
age span is taken to be 15-49 years, and birth rates are given for five-year age-groups, total 
marital fertility is calculated as five times the sum of the age-specific marital fertility rates for 
ages 15-19 through to 45-49. It is interpreted as the average number of children per woman 
that would be observed at the end of the reproductive age span for a birth cohort of women 
where all women marry at exact age 15 years and experience the given age-specific marital 
fertility rates.

Glossary of terms and definitions
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This appendix describes the estimation procedure developed to produce fertility estimates 
from the 2014 Myanmar Census data on children ever born, and births during the 12 months 
prior to the Census. It includes a complete illustrative calculation of the estimated fertility 
for the Union of Myanmar that may be checked against the estimates given in Tables 2.1 and 
2.2. Illustrative calculations are also shown for data from the 2001 and 2007 Fertility and 
Reproductive Health Surveys.

A1 Input data

Input 1: The distribution of all women of reproductive age in conventional households by 
single year of age. 

The restriction in the analyses in this report to women in conventional households is necessary 
because fertility information was not collected for women in institutional households. The 
inclusion of all women, including never married women for whom fertility information was 
not collected, is necessary because the logic of the estimation procedure requires the 
calculation of age-specific fertility rates, which take all women aged 15-49 as the denominator. 
The questionnaire addresses fertility questions to women aged 15 years and over, so the 
reproductive age span is taken to begin at age 15.

Input 2: The distribution of children ever born to reproductive age women in conventional 
households by five-year age group of mother. 

The method does not require information on women of post-reproductive age (50 and 
over) or by single years of age, but this information is useful for assessing data quality. 
The tabulations produced therefore give the distribution of children ever born to women in 
conventional households aged 15 years and over by single year of age of mother.

Input 3: Births during the 12 months prior to the census are calculated for each woman 
from the responses to the questions on month and year of most recent live birth. 

The tabulations produced give the distribution of births during the 12 months prior to the 
Census to ever-married women in conventional households by single year of age of mother.

These three input distributions are shown in the first three columns of Table A1 for ages 15-
50. Note that age 50 is included in the table because some births to women age 50 at the 
time of the Census occurred when the woman was aged 49 at the time of their most recent 
live birth.

Distributions of women and recent births by single years are essential to the method. 
Traditional P/F ratio methods use data by five-year age groups. Given that calculations are 
all but universally done on computers, however, there is no reason not to use data by single 
years if it is advantageous to do so. Input data by single year of age eliminates the need 
for introducing a model for the age pattern of fertility. This simplifies the calculation of the 
estimates and makes the logic of the method more transparent.

Appendix A. 
Method of Estimation
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Use of the 2014 Census data to estimate recent fertility requires the assumption that births to 
never married women are statistically negligible. This is the case for any method of estimation. 
As noted in section 2.2, it is believed that births to never married women in Myanmar, as a 
whole, are in fact statistically negligible. Questions on non-marital fertility have not been 
included in previous population censuses or national surveys, so nationally representative 
statistical evidence to confirm or refute the validity of the assumption does not exist.

A2 Preliminary calculations

Step 1: Calculate the mean number of children ever born for women in five-year age groups.

The upper section of Table A1 shows the number of women and children ever born by single 
years of age. The lower section gives the same data for five-year age groups. The mean 
number of children ever born (MCEB) for the five-year age groups is simply the number 
of children ever born divided by the number of women. Numbers of children ever born by 
single year of age are not required for the estimation process, but are shown here because 
they may be useful for an assessment of data quality.

Step 2: Calculate person-years lived (PYL) during the year prior to the census for women at 
single years of age from 15 to 49, and person-years lived by women during the same period 
in five-year age groups.

Person-years lived by women age x is estimated as the average of the number of women 
aged x at the end of the year, and women aged x at the beginning of the year. Person-years 
lived by women in each five-year age group during the 12 months prior to the Census is 
simply the sum of the person-years lived by women at each single year of age in the group.

Step 3: Calculate single year age-specific fertility rates by age of mother at the time of 
the Census.

The rate for age x is simply the number of recent births to women aged x at the time of the 
Census divided by the number of women aged x at the time of the Census. Note that these 
are not standard central rates, defined as the number of births during the 12 months prior to 
the Census to women aged x at time of birth divided by person-years lived by women aged 
x during the same period. 

Step 4: Calculate standard age-specific fertility rates for five-year age groups.

Births to women in five-year age groups are calculated by summing births to women aged x 
at birth over the single years of age in the age group.  Calculation of births to women aged x 
at birth, though straightforward in principle, is complicated by the difference between births 
during a year to women aged x at the birth and births during the year to women aged x at 
the end of the year of the birth.

Appendix A. Method of Estimation
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Numbers of births for each single year of age x are estimated by assuming separation factors 
of one half. Thus one half of the births occurring during the 12 months prior to the Census 
to women aged x at the time of the Census are assumed to occur to women aged x at birth, 
and the remaining half to women x − 1 at birth. Ages 15 and 50 are exceptions to this general 
rule, however, because these ages mark the beginning and end of the reproductive age span.

Cancellation of terms simplifies the calculation. Births to women aged 20-24, for example, 
may be calculated as one half of the number of births to women aged 20 plus the numbers 
of births for ages 21-24 plus half the number of births to women aged 25. The same rationale 
applies to all five-year age groups other than 15-19 and 45-49. Births to women aged 15-19 
are calculated as births to women aged 15-19 plus half of births to women aged 20. Births to 
women aged 45-49 are calculated as half the number of births to women aged 45 plus births 
to women aged 46-50.

Births to women in each five-year age group at the time of birth are then divided by the 
number of person-years lived by women in the age group to give the age-specific 
fertility rate.

Table A1
Input data and preliminary calculations for estimation of recent fertility, 2014 Census

Age Women CEB Births PYL MCEB (P) ASFR Implied MCEB (F) P/F

15 460,282 1,297 1,108 444,273 0.0028 0.0024 0.0024 1.1706

16 428,263 4,444 2,668 430,880 0.0104 0.0062 0.0086 1.2014

17 433,497 12,572 6,698 461,901 0.0290 0.0155 0.0241 1.2040

18 490,305 34,961 16,364 448,569 0.0713 0.0334 0.0575 1.2409

19 406,832 51,543 21,461 458,847 0.1267 0.0528 0.1102 1.1495

20 510,862 130,087 39,639 453,067 0.2546 0.0776 0.1878 1.3559

21 395,271 115,272 33,228 405,113 0.2916 0.0841 0.2719 1.0727

22 414,955 165,214 40,200 412,592 0.3981 0.0969 0.3687 1.0797

23 410,228 209,982 43,698 396,291 0.5119 0.1065 0.4753 1.0770

24 382,354 241,584 43,230 427,445 0.6318 0.1131 0.5883 1.0739

25 472,535 384,937 55,662 423,434 0.8146 0.1178 0.7061 1.1536

26 374,332 333,586 44,351 385,181 0.8912 0.1185 0.8246 1.0807

27 396,030 408,259 47,131 417,308 1.0309 0.1190 0.9436 1.0925

28 438,586 525,071 52,273 408,908 1.1972 0.1192 1.0628 1.1264

29 379,230 495,272 44,816 443,239 1.3060 0.1182 1.1810 1.1059

30 507,248 780,792 57,690 427,411 1.5393 0.1137 1.2947 1.1889

31 347,574 553,932 38,804 368,467 1.5937 0.1116 1.4064 1.1332

32 389,360 677,260 40,795 386,200 1.7394 0.1048 1.5111 1.1511

33 383,039 722,983 38,647 356,135 1.8875 0.1009 1.6120 1.1709

34 329,231 653,033 31,212 385,552 1.9835 0.0948 1.7068 1.1621

35 441,872 961,552 38,369 386,171 2.1761 0.0868 1.7937 1.2132

36 330,470 743,235 26,769 334,721 2.2490 0.0810 1.8747 1.1997

37 338,971 802,436 25,036 362,297 2.3673 0.0739 1.9485 1.2149

Appendix A. Method of Estimation
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Source: Special tabulation of 2001 Fertility and Reproductive Health Survey Data. 

Note: CEB = children ever born. Births = births to ever-married women during the 12 months prior to the Census. 

PYL = person-years lived. MCEB = mean children ever born. ASFR = age-specific fertility rate. For  Births and 

ASFRs by single year of age, age refers to age of woman/mother at the time of the Census. For Births and ASFRs 

for five-year age groups, age refers to age of woman/mother at time of birth. 

Age Women CEB Births PYL MCEB (P) ASFR Implied MCEB (F) P/F

38 385,623 967,040 26,275 352,408 2.5077 0.0681 2.0167 1.2435

39 319,193 828,936 18,914 371,895 2.5970 0.0593 2.0759 1.2510

40 424,596 1,157,759 20,310 351,296 2.7267 0.0478 2.1237 1.2839

41 277,996 771,305 11,283 323,070 2.7745 0.0406 2.1643 1.2819

42 368,143 1,073,185 12,545 351,819 2.9151 0.0341 2.1984 1.3260

43 335,495 1,017,192 9,073 314,952 3.0319 0.0270 2.2255 1.3624

44 294,409 912,551 5,676 347,566 3.0996 0.0193 2.2447 1.3808

45 400,722 1,273,487 5,620 344,778 3.1780 0.0140 2.2588 1.4070

46 288,834 928,626 2,542 288,865 3.2151 0.0088 2.2676 1.4179

47 288,895 942,847 1,833 301,095 3.2636 0.0063 2.2739 1.4353

48 313,294 1,045,593 1,589 282,755 3.3374 0.0051 2.2790 1.4644

49 252,216 857,933 984 305,062 3.4016 0.0039 2.2829 1.4900

50 357,908 1,241,996 1,332 - - - - -

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

15-19 2,219,179 104,817 68,119 2,244,469 0.0472 0.0303 0.0398 1.1876

20-24 2,113,670 862,139 208,007 2,094,507 0.4079 0.0993 0.3673 1.1105

25-29 2,060,713 2,147,125 245,247 2,078,070 1.0419 0.1180 0.9366 1.1125

30-34 1,956,452 3,388,000 197,488 1,923,764 1.7317 0.1027 1.4891 1.1629

35-39 1,816,129 4,303,199 126,334 1,807,491 2.3694 0.0699 1.9343 1.2250

40-44 1,700,639 4,931,992 51,542 1,688,702 2.9001 0.0305 2.1876 1.3257

45-49 1,543,961 5,048,486 10,424 1,522,554 3.2698 0.0068 2.2713 1.4396

Table A1 (continued)
Input data and preliminary calculations for estimation of recent fertility, 2014 Census
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Supplementary information
 
As noted above, Table A1 includes information that is not required by the estimation procedure, 
but may be useful for comparisons with the results of traditional P/F ratio methods. The last 
two columns of the table, for example, show mean numbers of children ever born implied by 
the assumption that fertility has been constant for 35 years prior to the Census at the level 
of the age-specific birth rates calculated from reported births during the year prior to the 
Census. The method described in this appendix does not use this information. It is provided 
in the table to facilitate comparisons with traditional P/F ratio methods.

The implied mean numbers of children ever born by single years of age are simply the 
cumulative sum of the age-specific fertility rates in Table A1. This is a consequence of the 
rates being given by age of mother at the time of the Census, which means that the rates 
refer to births to single year age cohorts. The implied MCEB value in the second row, for 
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example, 0.0086, is the sum of the unadjusted ASFR values 0.0024 and 0.0062, the MCEB 
value in the second row is the sum of the ASFR values 0.0024, 0.0062 and 0.0155, and so 
on. Having input data by single years of age makes it unnecessary to introduce a model for 
the age pattern of fertility.

A3 Fertility change models: An alternative to P/F methods

The evidence of fertility decline presented in Chapter 3 invalidates the constant fertility 
assumption made by P/F ratio methods. This does not mean that these methods cannot 
be applied, only that their results will err as a result of the invalidity of the assumption. The 
problem with applying P/F ratio methods is not so much that the results will err; it is possible 
that the magnitude of the error will be small. The problem is rather that the magnitude of 
the error is unknowable without the kind of modelling exercise carried out, for example, by 
Moultrie and Dorrington (2008).

The relational Gompertz method presented in Moultrie et al (2013), not strictly speaking a 
P/F ratio method, does not assume constant fertility and might be applied to the Myanmar 
data. This method makes assumptions that are not needed if data are available by single 
years of age, however, and is conceptually more complex than the new method described in 
this, and the following section.

An estimation procedure that does not assume constant fertility must posit a model of 
fertility change over time. Schmertmann et al (2013) suggest a two-stage approach to this 
modelling. The first stage is factoring the matrix of single year age-specific fertility rates for 
the 35 years prior to a census into age pattern and total fertility level components: 

f(x, t) = TF(x)(t)× f  
N 

where f(x, t) denotes the age-specific fertility rate for age x in year t, TF (t) total fertility for 
year t, and f  

N (x) a normalized age pattern of fertility. The function f  
N (x) may be estimated 

from the age-specific birth rates calculated from births during the year prior to the Census.
This factorization reduces modelling that matrix of age-specific fertility rates to modelling 
changes in the level of total fertility, the second stage. Schmertmann et al posit the one 
parameter model TF (t) = ertTF. Given the pattern of fertility change in Myanmar, however, this 
model would not be appropriate for estimating fertility from the 2014 Census.

An alternative model better suited to Myanmar assumes constant total fertility of TF children 
per woman for T years prior to the Census, preceded by total fertility changing at rate r 
children per woman per year. The appropriateness of this model is supported by Feeney and 
Mason (2001) who found, using the then current United Nations World Population Prospects 
estimates, that a piecewise linear model gives a reasonable fit to observe fertility trends in 
countries in which decline was well established.

Introducing an explicit model of fertility change fundamentally changes the logic of estimating 
current fertility from census data on children ever born and births during the 12 months 
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prior to the Census. Given a parameterized model of fertility change, fertility estimates are 
produced by fitting this model to observed mean numbers of children ever born. It may be 
possible to obtain closed form formulas for some change models, but this is less important 
than it would have been in the past because modern computational power allows the use of 
general numerical methods. The following section shows how to estimate current fertility in 
Myanmar using these methods.

A4 Estimation of total fertility and age-specific fertility rates

Step 5: Estimate TF, T, and r.

Given any set of values for TF, T, and r, the matrix of single year ASFRs for the 35 years prior 
to the Census may be calculated using the normalized age pattern of fertility f N (x).

Fitted values of the mean number of children ever born for women aged x corresponding to 
these parameter values are calculated from this matrix by summing over cohort diagonals. 
Fitted values of the mean number of children ever born for five-year age groups may then 
be calculated from the matrix of single year age-specific fertility rates for the 35 years prior 
to the Census. The mean number of children ever born for women aged x is calculated by 
cumulating up diagonals in the matrix. Children ever born to women in each five-year age 
group is calculated as the sum of the mean number of children ever born for women aged 
x multiplied by the number of women aged x over all ages in the group. The mean number 
of children ever born is then calculated by dividing by the number of women in the group.

Values of TF, T, and r can then be estimated by choosing them to minimize the sum of 
squared differences between the observed and fitted mean number of children ever born 
values for five-year age groups. Minimization may be effected by standard numerical 
minimization algorithms.

The results for the Union are shown in Table A2. The estimate of total fertility at the time 
of the Census, rounded to two decimal points, is 2.51 children per woman. This is the final 
estimate of recent fertility. The other parameter estimates shown in the table indicate that 
total fertility was constant for about five and a half (5.4645) years prior to the Census, and 
that total fertility in earlier years declined at 0.066 children per woman per year, or 0.66 
children per woman per decade. Providing estimates of fertility change during the decades 
prior to the Census is a potential advantage of estimation methods that model fertility 
change, but exploiting this potential would require further research. Only the estimate TF of 
recent total fertility is used in this report.

Step 6: Examine the plot of observed and fitted mean children ever born values by age.

Before accepting the results it is advisable to plot the observed and fitted mean children 
ever born values by age to provide a visual indication of goodness of fit. Figure A1 plots 
observed and fitted mean number of children ever born by age, showing how good the fit is. 
It also shows implied mean number of children ever born in Table A1.
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Table A2
Estimation of age-specific and total fertility rates, 2014 Census

Figure A1
Mean number of children ever born by age of mother, 2014 Census

Age Midpoint
MCEB

Observed
MCEB
Fitted

Residual
Relative 

Difference
ASFR

Adjusted

15-19 17.5 0.0472 0.0436 0.0036 7.6 0.0332

20-24 22.5 0.4079 0.4036 0.0043 1.1 0.1087

25-29 27.5 1.0419 1.0455 -0.0036 -0.3 0.1292

30-34 32.5 1.7317 1.7275 0.0042 0.2 0.1124

35-39 37.5 2.3694 2.3777 -0.0083 -0.3 0.0765

40-44 42.5 2.9001 2.8919 0.0082 0.3 0.0334

45-49 47.5 3.2698 3.2727 -0.0029 -0.1 0.0075

Sum of squared residuals ×1000 0.2059

Estimated Total Fertility (TF) 2.5052

Years of constant fertility before Census (T) 5.4645

Rate of fertility decline in prior years (r) 0.0660

Unadjusted Total Fertility 2.2880

Adjustment Factor 1.0949

Source: Table A2

Source: MCEB Observed from Table A1. 

Note: The adjustment factor equals total 

fertility divided by unadjusted total fertility. 

The estimated age-specific fertility rates 

equal the unadjusted fertility rates in Table A1 

multiplied by the adjustment factor. See text for 

description of model and fitting procedure.
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Appendix A. Method of Estimation

Step 7: Estimate age-specific birth rates corresponding to the estimated total fertility rate.

Estimated age-specific fertility rates for five-year age groups are calculated by multiplying 
the unadjusted rates in the ‘ASFR’ column of Table A1 by the adjustment factor in Table A2.
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A5 Implementation

The model was implemented first in Excel with the numerical minimization effected using the 
SOLVER add-in, then in R (The R Project for Statistical Computing) using the optim function. 
Comparison of results from the two implementations provides quality assurance for correct 
implementation.

The spreadsheet approach is useful for producing small numbers of estimates, but clumsy 
for producing large numbers of estimates. Appendix B, Table B1 presents a total of 503 
estimates, one for the Union of Myanmar, 15 for the States and Regions, 74 for the Districts, 
and 413 for the Townships. The estimates were produced by a suite of R programs written 
for the purpose.

Estimates of births for subnational areas are calculated ‘top-down’. The estimate of births 
for the Union produced by applying the procedure to Union input data are accepted as final. 
Estimates for States and Regions are adjusted, if necessary, to conform to the Union total. 
Similarly, estimates for Districts are adjusted as necessary to conform to the State/Region 
totals, and estimates for Townships, as necessary, to conform to the District totals.

A6 Variability of births over Townships

Townships vary greatly in size. The adjusted number of births varies from a low of 18 for 
Cocogyun Township in the South Yangon District of Yangon Region, to a high of 13,124 for 
Hlinethaya Township in the North Yangon District of Yangon Region. The histogram in Figure 
A2 shows the extreme variability is due to a small number of very large Townships, but also 
that great variability remains even if these very large Townships are excluded.

A7 Variability of total fertility and adjustment factors over Townships

Figure A3 plots adjustment factors against total fertility for the 413 Townships. It shows that 
there is no overall correlation between the two. It also shows that there are four very high 
adjustment factors, and that these occur for high levels of estimated total fertility, but that 
they are not responsible for the highest total fertility estimates.

A8 Estimates from the 2001 FRHS

The 2001 Fertility and Reproductive Health Survey included a question on births during 
the previous 12 months, and data on children ever born is available from the birth history 
reported on the individual questionnaire. Tables A3 and A4 together with Figure A4 show 
the results of applying the estimation procedure described above to the survey data.

A9 Estimates from the 2007 FRHS

Similar data was collected in the 2007 Fertility and Reproductive Health Survey. These are 
presented in Tables A5 and A6 and Figure A5. 

Appendix A. Method of Estimation



Census Report Volume 4-A – Fertility and Nuptiality79

Figure A2
Distribution of births among the 413 Townships, 2014 Census

Figure A3
Adjustment factor by estimated total fertility, 413 Townships, 2014 Census
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Table A3
Input data and preliminary calculations for estimation of recent fertility, 2001 Fertility and 
Reproductive Health Survey

Age Women CEB Births PYL MCEB (P) ASFR Implied MCEB (F) P/F

15 632 3 2 622 0.0047 0.0032 0.0032 1.5000

16 611 4 4 612 0.0065 0.0065 0.0097 0.6741

17 613 7 4 608 0.0114 0.0065 0.0162 0.7033

18 603 24 14 564 0.0398 0.0232 0.0395 1.0088

19 524 49 23 549 0.0935 0.0439 0.0833 1.1220

20 573 109 37 554 0.1902 0.0646 0.1479 1.2860

21 534 116 33 520 0.2172 0.0618 0.2097 1.0358

22 506 203 49 478 0.4012 0.0968 0.3066 1.3087

23 450 228 46 463 0.5067 0.1022 0.4088 1.2395

24 475 305 63 465 0.6421 0.1326 0.5414 1.1860

25 454 343 49 473 0.7555 0.1079 0.6493 1.1635

26 492 445 55 489 0.9045 0.1118 0.7611 1.1883

27 486 525 65 470 1.0802 0.1337 0.8949 1.2072

28 453 535 65 449 1.1810 0.1435 1.0384 1.1374

29 445 643 63 475 1.4449 0.1416 1.1799 1.2246

30 505 872 72 460 1.7267 0.1426 1.3225 1.3057

31 414 824 55 440 1.9903 0.1329 1.4554 1.3676

32 466 887 54 464 1.9034 0.1159 1.5712 1.2114

33 462 975 50 444 2.1104 0.1082 1.6795 1.2566

34 425 957 47 434 2.2518 0.1106 1.7901 1.2579

35 442 1,142 53 441 2.5837 0.1199 1.9100 1.3528

36 439 1,150 33 426 2.6196 0.0752 1.9851 1.3196

37 412 1,148 38 411 2.7864 0.0922 2.0774 1.3413

38 409 1,154 33 382 2.8215 0.0807 2.1580 1.3074

39 354 1,089 29 375 3.0763 0.0819 2.2400 1.3734

40 396 1,228 15 371 3.1010 0.0379 2.2778 1.3614

41 345 1,127 9 360 3.2667 0.0261 2.3039 1.4179

42 375 1,314 22 363 3.5040 0.0587 2.3626 1.4831

43 350 1,298 13 329 3.7086 0.0371 2.3997 1.5454

44 307 1,092 12 323 3.5570 0.0391 2.4388 1.4585

45 339 1,217 4 328 3.5900 0.0118 2.4506 1.4649

46 317 1,176 1 304 3.7098 0.0032 2.4538 1.5119

47 291 1,122 1 290 3.8557 0.0034 2.4572 1.5691

48 288 1,103 1 251 3.8299 0.0035 2.4607 1.5564

49 213 792 0 213 3.7183 0.0000 2.4607 1.5111

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

15-19 2,983 87 66 2,954 0.0292 0.0222 0.0286 1.0193

20-24 2,538 961 234 2,479 0.3786 0.0944 0.3124 1.2119

25-29 2,330 2,491 309 2,356 1.0691 0.1310 0.9011 1.1864

30-34 2,272 4,515 269 2,241 1.9872 0.1198 1.5578 1.2757

35-39 2,056 5,683 167 2,033 2.7641 0.0821 2.0657 1.3381

40-44 1,773 6,059 66 1,745 3.4174 0.0375 2.3528 1.4525

45-49 1,448 5,410 5 1,279 3.7362 0.0039 2.4561 1.5212

Source: Special tabulation of 2001 Fertility and Reproductive Health Survey Data. 

Note: CEB = children ever born. Births = births to ever-married women during the 12 months prior to the Census. 

PYL = person-years lived. MCEB = mean children ever born. ASFR = age-specific fertility rate. For  Births and 

ASFRs by single year of age, age refers to age of woman/mother at the time of the Census. For Births and ASFRs 

for five-year age groups, age refers to age of woman/mother at time of birth. 

Appendix A. Method of Estimation
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Table A4
Estimates of age-specific and total fertility rates, 2001 Fertility and Reproductive Health Survey

Figure A4
Mean number of children ever born by age of mother, 2001 Fertility and Reproductive 
Health Survey

Source: Table A3 

Note: See note to Table A2

Age Midpoint
MCEB

Observed
MCEB
Fitted

Residual
Relative 

Difference
ASFR

Adjusted

15-19 17.5 0.0292 0.0330 -0.0038 -13.2 0.0252

20-24 22.5 0.3786 0.3686 0.0101 2.7 0.1075

25-29 27.5 1.0691 1.1022 -0.0331 -3.1 0.1491

30-34 32.5 1.9872 1.9877 -0.0005 0.0 0.1364

35-39 37.5 2.7641 2.7751 -0.0110 -0.4 0.0935

40-44 42.5 3.4174 3.3650 0.0524 1.5 0.0427

45-49 47.5 3.7362 3.7659 -0.0297 -0.8 0.0045

Sum of squared residuals ×1000 4.9551

Estimated Total Fertility (TF) 2.7944

Years of constant fertility before Census (T) 0.0000

Rate of fertility decline in prior years (r) 0.0591

Unadjusted Total Fertility 2.4550

Adjustment Factor 1.1383
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Appendix A. Method of Estimation

Table A5
Input data and preliminary calculations for estimation of recent fertility, 2007 Fertility and 
Reproductive Health Survey

Source: Special tabulation of 2007 Fertility and Reproductive Health Survey. 

Note: CEB = children ever born. Births = births to ever-married women during the 12 months prior to the Census. 

PYL = person-years lived. MCEB = mean children ever born. ASFR = age-specific fertility rate. For Births and 

ASFRs by single year of age, age refers to age of woman/mother at the time of the Census. For Births and ASFRs 

for five-year age groups, age refers to age of woman/mother at time of birth. 

Age Women CEB Births PYL MCEB (P) ASFR Implied MCEB (F) P/F

15 587 0 0 617 0.0000 0.0000 0.0000 -

16 646 3 3 619 0.0046 0.0046 0.0046 1.0000

17 591 7 4 661 0.0118 0.0068 0.0114 1.0379

18 730 23 13 661 0.0315 0.0178 0.0292 1.0782

19 592 37 19 620 0.0625 0.0321 0.0613 1.0193

20 647 94 38 614 0.1453 0.0587 0.1200 1.2102

21 580 102 38 587 0.1759 0.0655 0.1856 0.9477

22 593 135 34 580 0.2277 0.0573 0.2429 0.9372

23 566 192 40 544 0.3392 0.0707 0.3136 1.0818

24 521 220 47 547 0.4223 0.0902 0.4038 1.0458

25 573 337 65 538 0.5881 0.1134 0.5172 1.1371

26 502 358 51 491 0.7131 0.1016 0.6188 1.1524

27 480 394 45 508 0.8208 0.0938 0.7126 1.1519

28 536 569 66 506 1.0616 0.1231 0.8357 1.2703

29 476 507 51 501 1.0651 0.1071 0.9428 1.1297

30 525 684 70 474 1.3029 0.1333 1.0762 1.2106

31 422 613 51 444 1.4526 0.1209 1.1970 1.2135

32 466 737 52 501 1.5815 0.1116 1.3086 1.2086

33 536 860 56 469 1.6045 0.1045 1.4131 1.1354

34 401 671 37 448 1.6733 0.0923 1.5054 1.1116

35 494 999 45 471 2.0223 0.0911 1.5965 1.2667

36 447 864 33 446 1.9329 0.0738 1.6703 1.1572

37 445 1,044 38 489 2.3461 0.0854 1.7557 1.3363

38 532 1,279 39 485 2.4041 0.0733 1.8290 1.3145

39 438 1,039 26 487 2.3721 0.0594 1.8883 1.2562

40 536 1,394 30 468 2.6007 0.0560 1.9443 1.3376

41 400 1,067 22 411 2.6675 0.0550 1.9993 1.3342

42 422 1,161 16 413 2.7512 0.0379 2.0372 1.3505

43 403 1,111 10 378 2.7568 0.0248 2.0620 1.3369

44 352 1,031 9 381 2.9290 0.0256 2.0876 1.4030

45 410 1,261 6 423 3.0756 0.0146 2.1022 1.4630

46 435 1,304 6 402 2.9977 0.0138 2.1160 1.4167

47 369 1,156 4 386 3.1328 0.0108 2.1269 1.4730

48 402 1,145 1 318 2.8483 0.0025 2.1294 1.3376

49 234 503 0 234 2.1496 0.0000 2.1294 1.0095

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

15-19 3,146 70 58 3,176 0.0223 0.0183 0.0214 1.0390

20-24 2,907 743 211 2,870 0.2556 0.0733 0.2467 1.0360

25-29 2,567 2,165 281 2,543 0.8434 0.1103 0.7190 1.1730

30-34 2,350 3,565 254 2,335 1.5170 0.1086 1.2941 1.1723

35-39 2,356 5,225 174 2,377 2.2177 0.0730 1.7473 1.2692

40-44 2,113 5,764 75 2,050 2.7279 0.0366 2.0196 1.3507

45-49 1,850 5,369 14 1,645 2.9022 0.0085 2.1197 1.3691
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Appendix A. Method of Estimation

Table A6
Estimates of age-specific and total fertility rates, 2007 Fertility and Reproductive Health Survey

Source: Table A5 

Note: See note to Table A2

Age Midpoint
MCEB

Observed
MCEB
Fitted

Residual
Relative 

Difference
ASFR

Adjusted

15-19 17.5 0.0223 0.0241 -0.0019 -8.4 0.0202

20-24 22.5 0.2556 0.2830 -0.0274 -10.7 0.0813

25-29 27.5 0.8434 0.8459 -0.0025 -0.3 0.1223

30-34 32.5 1.5170 1.5681 -0.0511 -3.4 0.1204

35-39 37.5 2.2177 2.2015 0.0162 0.7 0.0809

40-44 42.5 2.7279 2.6592 0.0687 2.5 0.0406

45-49 47.5 2.9022 2.9457 -0.0435 -1.5 0.0094

Sum of squared residuals ×1000 10.2419

Estimated Total Fertility (TF) 2.3757

Years of constant fertility before Census (T) 0.0000

Rate of fertility decline in prior years (r) 0.0362

Unadjusted Total Fertility 2.1429

Adjustment Factor 1.1086

Figure A5
Mean number of children ever born by age of mother, 2007 Fertility and Reproductive 
Health Survey 
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Appendix B. 
Fertility estimates for Myanmar, States/Regions, 
Districts and Townships, Myanmar 2014 Census

Table B1 presents estimates down to the Township level calculated by the method described 
in Appendix A. There were, at the time of the 2014 Census, 15 States and Regions, 74 Districts, 
and 413 Townships; a total of 502 subnational areas. Consistency between the estimates for 
these different levels of geography was ensured by the method described in section A5. The 
accuracy of the estimates is discussed in section 2.7 of Chapter 2.

Numbers of unadjusted births for the Union and States/Regions shown in the table differ 
slightly from numbers previously published in the Main Report (Department of Population, 
2015). The unadjusted numbers are births to females under age 50, whereas the numbers in 
the Main Report are of births to females of all ages. The Census records show some births 
to women as old as 56 at the time of the Census. The differences are immaterial because 
the procedure described in Appendix A adjusts the numbers calculated from the Census 
information for over- or under-reporting.
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