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PREFACE 
 

 

 

Change—whether immediate or gradual—is inevitable and it is part and parcel of 
the human experience. This book reflects one of the changes in the study of 
Indonesian demographics, i.e., the transition in methods utilized, from a uniregional 
to a multiregional approach. The multiregional method, which adequately reflects 
the interdependencies among regions under study, is highly practical for a country 
like Indonesia where regional differences are observable. The most recent policy on 
decentralization, implemented in early 2001, emphasizes the regional dimension in 
Indonesian development. It is believed that such focus may have a significant impact 
on regional population distribution. For that reason, studies on population dynamics 
that incorporate the regional dimension will make an invaluable contribution and 
facilitate effective development planning to our society. 

This book contributes on an understanding of the regional population 
dynamics in Indonesia. It outlines a detailed analysis of the changes in regional 
demographic variables during the last three decades. It provides an assessment of the 
past population projections, as well as the advantages offered by available 
demographic data sources. The resulting multiregional projections give an idea of a 
likely population that Indonesia and its regions will have up to the year 2020 if the 
regional dimension is taken into account in the demographic scenarios applied. 
Another novelty of this study, in the context of Indonesia, is the application of 
demographic models for estimating the age-specific fertility, mortality and migration 
rates. Instead of using the West model from the Coale-Demeny life tables, regional 
adult mortality rates are estimated directly from the survey data. This study utilizes 
demographic data from several sources (i.e. census and surveys) to construct the base 
data for projections. As a result, the method and analyses developed in this study can 
also be utilized for other countries, where the regional differences or the 
characteristics of demographic data sources may find resonance with Indonesia. A 
study of Indonesia’s regional demographic scenarios has, therefore, a wide 
international relevance. 

This study has been made possible by the generous and invaluable support of 
several institutions and persons. It was financed under the scheme of the Center 
Grant, URGE (University Research for Graduate Education) project, the Demographic 
Institute, Faculty of Economics, University of Indonesia (LDUI), under the auspices 
of the World Bank through the government of Indonesia, the Ministry of Education. 
The study was also partly financed by the Ph.D. Fellowship Programme of the 
University of Groningen. I would like to thank the above mentioned institutions. 

The study has benefited enormously from supervision provided by Prof. Frans 
J. Willekens (Population Research Centre, University of Groningen) and Prof. Aris 
Ananta (Demographic Institute, University of Indonesia and the Institute of South 
East Asian Studies, ISEAS, Singapore). Prof. Ananta introduced me to Indonesia’s 
demography when I was appointed as a research assistant at the Demographic 
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Institute, University of Indonesia in 1994. It was through him that I first became 
interested in the multiregional approach. My interest was further developed when I 
met Prof. Jacques Ledent (Institut National de la Recherche Scientifique/INRS 
Urbanisation, Montreal, Canada) who visited Jakarta, Indonesia, in 1997 for a series 
of lectures on the multiregional method. Lectures and supervision by Prof. Willekens 
at the University of Groningen have shaped my understanding about 
multiregional/multistate methods. Discussions with these distinguished academics 
have greatly enhanced my knowledge and understanding about demographic 
methods in general, and the multiregional method in particular. 

My gratitude goes to them and their families. Prof. Willekens and Mrs. Maria 
Willekens have supported me in many areas, including academic, family, and 
personal matters. The book written by van der Horst entitled “The low sky. 
Understanding the Dutch” that they gave me on my first day in Groningen was a 
highly useful introduction to the Netherlands and various facets of Dutch society. 
The Dutch word “zin” (meaning or sentence) that he often wrote in my drafts has 
indeed spurred me to formulate my arguments clearly and coherently and to 
improve my writing skills (to think from the reader’s point of view). Supervision 
under Prof. Ananta in Singapore was always combined with the hospitality of his 
family (Bu Indarti, Pandya, and Bagas). Discussions with him could start any time: 
early in the morning (jogging to Ginza for a glass of soya milk), at lunchtime or in the 
afternoon after a lecture, or late in the evening. Besides those discussions in 
Singapore, other discussions were conducted by e-mail. Prof Ledent and his family 
(Mrs. Sabra Ledent, Cristophe and Tristant) were gracious hosts during my summer 
research in Montreal, Canada, in 1998. I can recommend Sabra’s delicious North 
Carolina blueberry pie any time. In spite of the inadequacy of words to express my 
gratitude, from the bottom of my heart I wish to say: Dank U well Prof. Willekens, 
terimakasih banyak Prof. Ananta, and merci boucoup Prof. Ledent. 

Many people, far too many to mention here, have helped me complete this 
study. I would like to thank all researchers and staff from LDUI, particularly Dr. 
Haidy Pasay and almarhum Pak Dr. Djuhari Wirakartakusumah (former directors), 
Dr. Sri Moertiningsih Adioetomo (current director), and Rani Toersilaningsih, MA.  
(URGE’s project leader). They were always ready, willing, and able to provide their 
support in various forms, notwithstanding the distance between Indonesia and the 
Netherlands. My appreciation also goes to scholars in Badan Pusat Statistik (BPS), the 
Ministry of Health (Litbang, DepKes), the Ministry of Population (BKKBN), Pusat 
Penelitian Kependudukan, Gadjah Mada University (PPK-UGM), Indonesian Science 
Institute (LIPI), and Insan Harapan Sejahtera. Thanks for their comments and 
insights about Indonesian demography that they provided when I carried out my 
fieldwork in Indonesia in 1999.  

I am grateful to Mrs. Gina Rozario for correcting the English of earlier drafts of 
this book, to members of the reading committee (Prof. Herwig Birg, Prof. Clara 
Mulder, and Prof. Leo Van Wissen) for reading the manuscript, to Tamara for 
drawing the map of Indonesia, and to Rozenberg Publishers for publishing this book. 
Furthermore, I would like to thank all librarians at LDUI and BPS in Jakarta, PPK-
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UGM in Yogyakarta, ISEAS and National University of Singapore (NUS) in 
Singapore, and University of Groningen, for providing required documents to this 
study. 

Studying and staying in Groningen has given me the opportunity to make 
friends from the Netherlands and other parts of the world. I recall the memorable 
and pleasant time I spent at the Population Research Centre with much fondness, 
especially with my best friend Sabu Padmadas and his family from whom I learned 
professionally and personally. Sabu trained me to reduce my tension during the 
study time with Indian songs (Kuch kuch hota hai and Dilwale). It’s really worked out. 

Thanks to all my friends at PRC who always reminded me to stress the 
importance of theoretical and qualitative aspects: Willem Jan, Melinda, Inge, Hideko, 
Maike, and Thomas. From other friends I learned more about data and quantitative 
analyses: Sergei, Harrie, Zhiwu, Mamun, Moury, and Ganesh. I have enjoyed sharing 
experiences and knowledge with them. Thank to Willem Jan for his last minute 
lecture on book’s layout. I will never forget the story of moving within Groningen 
and how to find a koelkast from Hideko and Mamun. Harrie van Vianen and his wife 
Lucy introduced me to the Dutch traditional ‘waddenlopen’, walking from the main 
land to one of the islands in the 'Waddenzee.’ Jon Ubbink is always happy to share his 
knowledge on European, particularly Dutch, culture and history. 

My personal thanks also go to all friends at the Faculty of Spatial Sciences, and 
students from the previous years (Hendrika, Sergio, Shilpa, Johan, Masud, Sarbani, 
Florence, Karen, Jose, and others), as well as the new group (Samir, Vanessa, Leonor, 
Dhanya, and others). Special thanks to Mrs. Stiny Tiggelaar for her professional helps 
during the entire period of my study. Thanks also to other supporting staff of the 
Faculty of Spatial Sciences for their help, cooperation, and friendship. “Feeling at 
home” is an apt description of my experience in Groningen. 

I am grateful to several people and their families for their assistance during 
my time in Groningen. As much as I would like to acknowledge everyone for their 
kindness, it is difficult to name them all here. I am happy to thank to Mrs. Madeleine 
Gardeur and her team from the Bureau Internationale Samenwerking (International 
Relationship Office, RuG) for their support, particularly in dealing with the 
Fellowship Programme, PPI, and the SKSG (Stichting Kinderopvang Stad 
Groningen). My gratefulness also goes to all Indonesian friends from PPI (Indonesian 
Students Association) for their friendship, especially to Safri Nugraha L.LM and Sari 
Wahyuni M.Sc., and their families with whom I have shared my experiences in 
Groningen (moving within Groningen, bringing family, and dealing with foreigner 
problems).  My appreciation also goes to several families in Groningen and 
Hoogezand (Rian, Dahlia, Pak Amat Basar and other Surinamese families), in 
Amsterdam (Om Parmin’s family, Meno and Ratih), and in Wassenaar (Mas Santo 
and Mbak Lita Koesoebjono). I am especially indebted to their warm and kind 
hospitality extended to my family and me. 

My time in Groningen was all the more special because of the presence of my 
wife Aniek and our daughter Nadya. The last four years have been a great adventure 
for us. Aniek and I were engaged before I left for Groningen. We got married 
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midway through my studies, and we became proud parents at the end of my studies.  
We started in Jakarta, then moved to Groningen, and we are now living in Vienna. 
From Jakarta, Aniek helped me to complete Chapters 3 and 4 by providing references 
and data sources. In Groningen, she often had to phone me at the university to 
remind me about dinner. To my young family, I wish to express my appreciation of 
their incredible support and love during this challenging period in my life. Sincere 
thanks are due to the staff and medical team at Academisch Ziekenhuis Groningen 
(AZG) for the treatment that Aniek received. Our appreciation to the staff at 
Kinderopvang Kastanjeplein for taking such good care of Nadya. Last but not least, I 
would also like to thank my family in Jakarta and Sukabumi, Indonesia. Terimakasih 
Bapak, Umi, Ibu, my brothers, my sisters, and all the future generations of the 
Muhidin family. Terimakasih to Papi Andi and Mami di Jakarta, Ibu in Semarang, 
and all my brothers- and sisters-in-law. God’s blessing on all of you. Finally, all 
endeavors would not have been possible without the Almighty, Alhamdulillah. 
 

 

Laxenburg  
February 2002 
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INTRODUCTION 
 

 

 

 

WE LEARN FROM THE PAST, WE OBSERVE THE PRESENT, AND WE PLAN FOR 
THE FUTURE. An understanding of past and current population dynamics is 
necessary for a nation in development planning. With this knowledge, the society 
can anticipate the nation’s future better. This book, which is a study of the future 
demographic changes in Indonesia, considers population in a multiregional system. 
Interlinked demographic processes play different roles in determining the growth 
and structure of the population in all regions. 
 
 

1.1  Background 
 
In 2001, the government of Indonesia started to implement a decentralization policy 
to replace the centralized development system. The decentralization policy that was 
reflected in Law no. 22/1999 provided for regional autonomy and that of Law no. 
25/1999 ensured a fiscal balance between the central and local governments 
(Government of Indonesia, 1999a and 1999b). As a result, the government at the 
regional level (i.e. kabupaten or district) now has greater autonomy and more rights 
to decide any appropriate regional level policies. Furthermore, economic allocations 
that used to be concentrated at the central government in Jakarta are now distributed 
more to the regions. It is therefore in this context that the regional dimension 
procures a prominent role in developmental planning in Indonesia. Developmental 
planning here refers to enhancements in many aspects of the society, particularly 
demographic, economic and social resources. For example, regional autonomy may 
positively influence economic development and eventually exert a significant impact 
on population distribution. This present research aims to contribute to a better 
understanding of the population dynamics in Indonesia at the regional levels, both 
retrospectively and prospectively.  

The availability of numerous data sets on population-related features at the 
regional and national levels in Indonesia facilitates detailed demographic analysis. 
The 2000 national population census, for example, is the fifth census that has been 
conducted periodically (every ten years) since the first census in 1961. Basic 
information concerning the population, i.e. population size, vital events (births and 
deaths), and number of migrants, is collected on a periodic basis in the census. The 
census therefore is often considered a main data source for estimating demographic 
indicators at regional and national levels. Furthermore, the number of surveys that 
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covers large, medium, and small samples has also increased particularly in the last 
two decades as more funds were provided by international and governmental 
sources in Indonesia, e.g. the Indonesia Demographic and Health Survey (IDHS), the 
Indonesia Family Life Survey (IFLS), the National Social and Economic Survey 
(Survai Sosial Ekonomi Nasional, SUSENAS), and the Household Health Survey (Survai 
Kesehatan Rumah Tangga, SKRT). Some surveys have been conducted in all regions of 
the country and the samples covered were broad. Therefore, from those surveys, it 
has been possible to estimate regional demographic and socioeconomic indicators 
even in smaller administrative units (i.e. kabupaten or district instead of province). 
Nevertheless, censuses and surveys data are not rich enough for estimating directly 
the basic demographic indicators, for example data on age-specific (adult) mortality 
rates and migration rates. The problem of incomplete data still remains a hindrance 
in several demographic applications. Yet another data source most frequently used in 
demographic analysis is derived from the registration systems. However, the data 
from the registration systems have not been widely used in Indonesia because of 
inconsistency and reliability problems.  

This chapter gives an introduction and background to the present research. 
Section 1.2 outlines the demographic development in Indonesia. Section 1.3 discusses 
some of the methodological issues related to regional population projection and 
Section 1.4 deals with the major objectives of this research. The chapter concludes 
with an elaboration on the organization of the present research.  

 

1.2  Demographic Development in Indonesia: An Overview 
 
During the last few decades, Indonesia witnessed considerable demographic changes 
with wide regional diversity. According to the 1987 and 1997 IDHS data, the total 
fertility rate (TFR) decreased considerably from 3.4 children per woman during 1984-
87 to 2.8 during 1995-97 and the infant mortality rate (IMR) reduced from 75.2 per 
1,000 live births during 1977-87 to 52.2 during 1987-97 (ICBS et al., 1998). 
Consequently, life expectancy improved substantially among the Indonesian 
population from 59.8 years in 1986 to 64.4 years in 1991. The changes observed in 
fertility can be partially explained by an increase in schooling levels, a higher female 
labor participation rate coupled with postponements in marriage and births, and 
increasing use of contraceptives. Mortality changes and the concomitant changes in 
life expectancy could be attributed to advancements in health care systems, 
particularly use of health care services and improvements in the quality of life.  

In response to the changes in fertility and mortality and the concomitant 
developments in the country’s economic situation, migration patterns also changed 
considerably in Indonesia triggering a high level of population mobility. According 
to the 1971 census, around 5 percent of the total population lived in different 
provinces other than their place of births. This figure increased to 10 percent based 
on the 1995 intercensal survey (ICBS, 1997b). In the meantime, the general pattern of 
regional migration changed during the last two decades. Between the 1960s and mid-
1980s, Java was the most favored destination from other islands in Indonesia. This 
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situation however has shifted after the mid-1980s; the net out-migration from Java to 
other islands, between the periods 1970-1980 and 1980-1990, markedly declined from 
137 percent to only 16 percent (Hugo, 1997). It has been argued that the change 
reflected, particularly after the mid-1980s, has been attributed to an increasing role of 
pull factors in Java and a decreasing role of the transmigration policy as a major push 
factor behind out-migration from Java (Tirtosudarmo, 2000).  

International migration on the other hand has also increased significantly. 
Recent numbers of immigrants recorded in the census increased from 21,542 in the 
period 1975-1980 to 89,345 in the period 1990-1995 (ICBS, 1983a and 1997b). 
Indonesian workers also migrate to other countries as overseas migrant workers, 
documented or undocumented. During the first five-year development program 
(Pembangunan Lima Tahun, PELITA) in the period 1969-1973, about 5,624 people were 
registered as overseas migrant workers. This number increased to 1,461,236 during 
the sixth PELITA in the period 1994-1999 (Bandiyono and Alihar, 1999; Hugo, 2001). 
With regard to origin regions, some studies found that Indonesian migrant workers 
tend to come from particular groups and regions in Indonesia (see Mantra et al., 
1999; Spaan, 1999). This is predominantly due to chain migration effects and 
networking system, which facilitate and encourage further movement. In the 
meantime, foreign workers from various countries also come to Indonesia. Between 
1990 and 1997, the Ministry of Labor issued about 308,582 work permits for the 
foreign workers (Tjiptoherijanto, 1998). These international figures which are 
expected to rise in the future may then encourage us to reexamine an argument that 
Indonesia is a ‘closed population’ country (i.e. undisturbed by immigrants and 
emigrants) due to a smaller number of international migrants (i.e. based on census 
data) compared with the total population. 

It is believed that the demographic changes have influenced and will continue 
to have major implications in the socioeconomic development of the country in the 
near future. In this context, human resource planning is quite important for the 
overall social and economic maintenance of the country. The population projections 
done in the past provided at least some anticipation or clues regarding Indonesia’s 
future demographic trends. Population projections made by Nitisastro (1970) and 
Iskandar (1976), for example, warned of the potentially negative effect of high 
population growth and its influence on the national economic development, i.e. 
restraining economic performance. In the meantime, the policies developed tried to 
emphasize more on fertility control thereby making efforts to popularize family 
planning programs. Nevertheless, some of the recent population projections 
identified population aging as an upcoming demographic problem in Indonesia (see 
Ananta and Anwar, 1994; ICBS, 1998). The demographic and economic implications 
of aging has prompted the government and the society to think more about economic 
allocation of resources such as pension and health care systems.  
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1.3  Methodological Issues Related to Regional Population 
Projection 

 
In Indonesia, the existing population projections were based predominantly on 
conventional uniregional demographic analysis, without adequate consideration of 
the dynamics of regional interdependencies. Net internal migration at the regional 
level was considered instead of the directions or flows of migration. In the past, the 
population projections at the regional and national levels were made separately and 
then these were subjected to a series of corrections to account for the net effect of 
interregional migration in order to maintain consistency with the national figures. 
Another method used started from the national population projection and 
disagregated the result according to assumed share of the total population in each of 
the regions. Regional fertility and mortality were considered. International migration 
was often ignored, since the projections generally assumed that Indonesia belonged 
to the category ‘closed population’ country.  

In addition to the limitation of the uniregional approach, other methodological 
issues need to be addressed in the context of population projections in Indonesia. 
One issue relates to the type of data. For instance, period data were mostly adopted in 
applying the cohort component model although period-cohort data are better. The 
period-cohort data consider a cohort moving from one age group at the start of a 
time interval to the next age group at the end. It follows that persons aged x (e.g. 20 
years) in completed years at time t (e.g. in the year 2000) will be aged x+1 (e.g. 21 
years) in completed years at time t+1 (e.g. 2001). Another issue relates to the level at 
which scenario variables are defined. The dynamics of future population were 
usually assumed for the total level only (i.e. total fertility rate, life expectancy, and 
total net migration rate) while the age patterns were assumed to remain unchanged.  

Based on the conditions mentioned above, the present research attempts to 
contribute to the analysis of regional demographic development in Indonesia by 
adopting a multiregional approach, as described in Rogers (1975, 1995). Compared to 
the uniregional approach, the multiregional approach has:  

 

two fundamental features [which] distinguish the multiregional from the 
uniregional perspective: the population being examined and definition of 
rates of flow. The multiregional approach considers a national population 
as an interacting system of regional subpopulations; the uniregional 
approach examines each regional subpopulation one at a time. Moreover, 
the multiregional approach employs rates of flow that refer to the 
appropriate at-risk populations; the uniregional approach cannot do that 
because it considers only a single population at risk for both out-migration 
and in-migration. (Rogers, 1995:2) 

 

In more general terms, demographic processes, i.e. fertility, mortality, and 
migration, jointly determine the growth and age structure of the population in a 
multiregional system. An interacting population from all regions is examined 
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simultaneously. Multiregional life tables can be used extensively to study 
multiregional population change.  
 

1.4  Research Objectives 
 
The objectives of this research are threefold. The first objective is to document 
demographic developments in Indonesia. It focuses on the current population 
dynamics in Indonesian regions, at least during the last three decades, and the 
methodology applied in the existing population projections (i.e. the projections made 
between the 1960s and 1990s). Such documentation is very essential and necessary in 
the understanding of a given issue on regional population changes and multiregional 
projection for Indonesia.  

The second objective is to improve the methodology used in population 
projection by adopting the concept of multiregional demographic analysis by 
considering data problems in the preparatory stage. Using multiple data sources, the 
research assesses the available data in Indonesia on population stocks, births, deaths, 
and origin-destination-specific migration flows for the regions to be studied. It 
proceeds with an identification of data problems and an estimation of the input 
variables in the multiregional projection model. The research effort involves using 
parameterized models to estimate the patterns of age-specific demographic rates in 
single-year age groups of period-cohort data. Survey data, instead of the Coale-
Demeny life tables for the West model, are used for directly estimating adult 
mortality rates.  

The third objective is to compare the approaches utilized, i.e. uniregional versus 
multiregional, and the assumptions about the age patterns of fertility, mortality and 
migration. Furthermore, the results of multiregional projections are compared with 
the observed data as recorded in the census and surveys. The projections consider 
some scenarios for the future course of demographic variables. The scenarios 
developed are based on the earlier studies on the current population dynamics and 
the evaluation of previous projections’ methodology. Though the present research is 
primarily oriented towards methodology and evaluation rather than theory testing, it 
still considers a theoretical framework in order to understand the current and the 
future patterns and directions of demographic changes in Indonesia.  

To put it briefly, the present research focuses on the development of 
techniques to make optimal use of available data and to utilize different data sources 
for population projections. The data sources may be derived from censuses and 
surveys, the utilization of which is aimed at improving the baseline demographic 
parameters and the formulation of scenarios in a multiregional projection context. 
The assumptions of future population are not only concentrated on the trends and 
patterns of fertility, but also on mortality and migration variables. A description of 
the important features of this research is provided in Table 1.1. 
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Table 1.1. Major features of the research on multiregional projection for Indonesia 

 

Features Description 
 

1.  Past and current 
studies 

Population dynamics in Indonesia and its region.  
Trends of fertility, mortality, and migration in the last three 
decades. Methodology applied in the existing population 
projections. Projection done between the 1960s and 1990s. 
 

2.  Assessment of 
available data 

Identify all relevant data sources that contain data on population 
stocks, births, deaths, and migrations.  
Once there is a problem, e.g. inadequate data to obtain the rates of 
event (migrant versus migration) or problem of incomplete data, 
then apply alternative statistical models.  
Establishing a new database by integrating all information from 
multiple data sets and developing a new data set. 
 

3.  Multiregional 
projection 

 

Use the new synthetic database as input for the multiregional 
projection. 
Use some scenarios for population projection in the short and 
long term. 
Use standard projection error measures to evaluate the 
multiregional projection relative to the historical data. 

  

 

1.5  Organization of the Book  
 
The research reported in this book is organized in nine chapters, which Chapter 1 
constituting the introduction. Chapter 2 presents a description of population 
dynamics in Indonesia. It elaborates trends and patterns of population growth, 
fertility, mortality, and migration in all Indonesian regions by considering regional 
differences. It also discusses the methodologies used in estimating the demographic 
variables. The chapter concludes with a brief discussion of the relationship between 
demographic and socioeconomic policies in Indonesia.  

Chapter 3 reviews some of the past population projections carried out in 
Indonesia. The descriptions are limited to the projections made by Indonesian 
institutions during the period between the 1960s and 1990s. Among others are the 
projections made by the Indonesian Central Bureau of Statistics (Badan Pusat Statistik, 
BPS), the Demographic Institute, University of Indonesia (Lembaga Demografi, LDUI), 
the Indonesian Science Institute (Lembaga Ilmu Pengetahuan Indonesia, LIPI), the 
Population Studies Center, University of Gadjah Mada (Pusat Penelitian 
Kependudukan, PPK-UGM), and the National Family Planning Coordinating Board 
(Badan Koordinasi Keluarga Berencana Nasonal, BKKBN). The chapter focuses on the 
evaluation of the methodologies applied and the accuracy of projected results. It also 
emphasizes how demographic variables (i.e. fertility, mortality, and migration) were 
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considered in the scenarios of previous projections. The discussions focus on the 
regional dimension.  

Chapter 4 provides an overview of the data sources and the input database. 
Three types of data sources in Indonesia vis-à-vis the census, the survey and the 
registration systems are discussed. Features of current data sources (e.g. the 2000 
census and the surveys of the 1997 IDHS, the 1997 IFLS-2, and the 1998 SUSENAS) 
are described in this chapter. The limitations of the demographic variables found in 
the database are explicitly addressed. This chapter concludes with the identification 
of the input data for population projections.  

Chapter 5 gives an account of the different methods used in this research. 
Observation plans (i.e. period, cohort, period-cohort, and age-period-cohort), type of 
data (i.e. event and transition), and distortions in data sets (i.e. censoring cases) 
required for population projections constitute in this chapter. This chapter also 
elaborates and illustrates the principles and techniques in estimating rates and 
probabilities of demographic variables, particularly for projection purposes.  

In Chapter 6, we describe the multiregional projection method. The emphasis 
is particularly on the basic methodological issues of the models examined, 
particularly on the MUDEA (MUltiregional DEemographic Analysis) model as 
described in Willekens and Drewe (1984) and Willekens (1995). Furthermore, the 
development of multiregional analysis in Indonesia is also presented in this chapter. 
It includes the review of a method for deriving migration rates from the migrant 
proportions. 

Chapter 7 elaborates on the estimation methods for constructing base input 
data for population projections. Demographic models that relate to regularities in age 
pattern are considered, including the age schedule models for fertility (double 
exponential model), mortality (Heligman-Pollard model), and migration (Rogers-
Castro model). The development of base population data and problems involved, 
such as error statement and age heaping, are discussed. While fertility and mortality 
rates are estimated directly, the internal migration rates and international migration 
flows are estimated indirectly.  

The important findings and results of this research are reported in Chapter 8. 
This chapter focuses on the construction of scenarios based on studies reported in the 
literature and a consideration of past demographic trends used for various projection 
purposes. The projection results and the inter-relationship between the regional and 
the demographic features of the future population are discussed in the last section of 
this chapter.  

Chapter 9 is a summary of discussions in the preceding chapters. This chapter 
concludes the proposed research with important findings and recommendations, 
limitations, and the implications for further research on multiregional demographic 
research in Indonesia.  
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RECENT POPULATION DYNAMICS  
 

 

 

 

2.1  Introduction 
 
At the end of the 20th century, according to the 2000 national population census, the 
population of Indonesia was 203.4 million (ICBS, 2000), which accounts for about 3.5 
percent of the global population. Indonesia is the fourth most populous country in 
the world after China, India, and the United States of America. This population size 
is double the size in the 1960s, which reached 100 million. The population is 
unequally distributed among the regions. More than 55 percent of the population 
lives in a small part (7 percent) of the country, particularly in Java and Bali. 
Demographic indicators of Indonesia have shown considerable development in the 
last three decades. The total fertility rate (TFR) declined rapidly from 5.6 children per 
woman in the period 1967-1970, according to the 1971 census, to 2.8 in the period 
1995-1997, based on the 1997 IDHS. Similarly, the infant mortality rate (IMR) 
declined from 150 deaths per thousand live births in the period 1958-1961 to 46 by 
the period 1993-1997 (ICBS et al., 1998). Life expectancy at birth increased by more 
than 40 percent, from 45.7 years in the period 1967-1971 to approximately 64.3 years 
in the period 1992-1995 (ICBS, 1997b). One of its consequences is a decline in 
population growth rate. It was 2.1 percent in the period 1961-1971 to around 2.0 
percent in the period 1980-1990 and hovered around 1.4 percent in the period 1990-
2000. The decrease in population growth rate is marked by changes in the population 
age structure. 

Indonesians’ mobility on a permanent or temporary basis has also increased, 
especially during the last two decades. In the period 1975-1980, 3.7 million people 
older than 5 years of age migrated from their origin residence (province 5 years ago) 
to other regions within Indonesia (ICBS, 1983a). This number increased to 5.3 million 
in the period 1985-1990 (ICBS, 1992). International migration seems to have started in 
the 1990s, with the economic boom in some destination countries (e.g. Malaysia, 
Singapore, and the Middle East) and Indonesia’s move towards greater regional and 
global integration. During the period 1994-1999, of 1.5 million overseas migrant 
workers legally registered at the Ministry of Labor, 38.1 percent worked in Malaysia, 
10.0 percent in Singapore, and 40.4 percent in the Middle East (the Ministry of Labor, 
2000; cited in Hugo, 2001). 

The present chapter focuses on recent population dynamics in Indonesia. It 
attempts to document some of the major shifts which have occurred in Indonesia and 
its regions over the last three decades or so, paying particular attention to the major 
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demographic variables of population, fertility, mortality, and migration profiles in 
the contemporary period. In undertaking this task it considers data from population 
censuses and surveys as main data sources. Other sources, e.g. case studies reports 
and newsletters, are also utilized for information related to the current worsening 
economic condition (i.e. the economic crisis which started in the middle of 1997 and 
which led to the political crisis) that may affect population behavior. Regardless of 
some limitations on the methods and techniques of enumerating and estimating, 
determinant values quoted here are mostly derived from the official country reports. 
Detailed discussion on estimation methods applied in this study will be provided in 
Chapters 5 and 7. 

Section 2.2 describes regional distribution of the population and its 
composition by age and sex. Trends and patterns of fertility and mortality will be 
discussed, respectively, in sections 2.3 and 2.4. The phenomena of internal and 
external (international) migration will be elaborated in section 2.5. Finally, section 2.6 
summarizes this chapter. 

 

2.2  Regional Population Distribution  
 
Based on archaeological findings and comparative studies in linguistics and 
agricultural methods, historians conclude that Indonesia has been populated since 
prehistoric times. Unfortunately, written sources with regard to demographic aspects 
of this country are inadequate. Some studies, i.e. Nitisastro (1970), Hugo et al. (1987), 
and Gooszen (1999), revealed that complete information about the size, composition, 
and changes of the population in Indonesia was not available until the first national 
population census that was conducted in 1961. Prior to that time, the population size 
was often estimated by using registrations, which were locally oriented and 
inadequately recorded (i.e. based on guesswork). Those studies have attempted to 
overview a demographic history of the Indonesian archipelago from 1880 to 1942 
(Gooszen, 1999), to discuss population dynamics prior to the 1960s (Nitisastro, 1970), 
and in the 1980s (Hugo et al., 1987). The present chapter discusses recent population 
dynamics. Thus, its contribution is to extend the period of population analysis, i.e. to 
the end of the 20th century. This section focuses on population features in Indonesian 
regions during the period 1961-2000. Section 2.2.1 elaborates the size and growth of 
regional population, while section 2.2.2 discusses the structure and composition of 
regional population by sex and age group.  

With regard to the regional dimension, the provincial level is taken as the 
basic unit of analysis. In Indonesia, the province is the highest unit of regional 
administration. Figure 2.1 shows that Indonesia is an archipelago. Its regions can be 
divided into seven groups of main islands, namely Sumatra, Java, Bali and Nusa 
Tenggara, Kalimantan, Sulawesi, Maluku, and Irian Jaya/Papua. Prior to September 
1999, Indonesia comprised 27 provinces. Later on, East Timor became independent 
following a referendum and general elections in August 1999 under the supervision 
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of the United Nations (UNAMET, United Nations Mission in East Timor)1. Since then, 
Indonesia is officially divided into 26 provinces. Recently, the government of 
Indonesia has introduced laws on regional autonomy and equal distribution of state 
wealth between the regional and central governments (Government of Indonesia, 
1999a and 1999b). These laws have encouraged the establishment of new provinces in 
Indonesia. In 2000, seven new provinces were proposed. These are the provinces of 
Bangka-Belitung (South Sumatra), Riau Archipelago, Banten (West Java), Greater 
Tomini/Gorontalo (North Sulawesi), Northern Maluku, and two provinces in Irian 
Jaya/Papua (West and Central Irian Jaya).2 Despite recent political or geographical 
changes in Indonesia, this present chapter considers 27 regions including East Timor. 
Data available on demographic trends have also been provided for these 27 
regions/provinces. 

It is worth mentioning here that the population data in 2000 are derived from 
the preliminary results of the 2000 census, which was conducted in June 2000 (ICBS, 
2000).3 When East Timor became an independent nation in 1999, information on 
population size and demographic variables for this country was not collected in the 
2000 census of Indonesia. The population size for East Timor in 2000 is therefore 
derived from the research and census unit of ETTA (East Timor Transitional 
Administration).4 Nevertheless, the 2000 population data are not yet available in terms 
of population composition by age and sex. Therefore, data from the 1998 National 
Social and Economic Survey (SUSENAS, a survey aimed at collecting information on 
social and economic variables) have been used for describing the structure and 
composition of national population. Though the data from this survey should not be 
compared with the census data, it does estimate the size of population. In addition, 
the 1995 intercensal survey (SUPAS, a survey conducted between two censuses) data 
are utilized for describing the structure and composition of provincial population.  

 

2.2.1 Size and Growth of Population  
 
Discussions of Indonesian population distribution usually highlight the density 
contrast between the major regions of the country: Java is densely populated, and the 

                                                           

1 On 25 October 1999, based on Security Council Resolution 1272, the UNAMET was replaced by the 
UNTAET (United Nations Transitional Administration in East Timor) to assist the East Timorese 
during the passage to independence. It consists of three segments: public administration, 
humanitarian assistance and the UN peacekeeping force (http://www.un.org/peace/etimor/ 
UntaetB.htm). 
2 In September 2000, two new provinces have been established (Northern Maluku and Banten), while 
two proposed new provinces in Irian Jaya were rejected by its people. Other proposed new provinces 
(Bangka-Belitung, Riau archipelagos, and Greater Tomini) are being discussed in the House of 
Representatives (excerpted from the Indonesian Observer, dated September 2, 2000; and Tempo Magazine 
dated October 23-29, 2000).  
3 When the 2000 census was conducted, accessibility in some regions (i.e. northern parts of Aceh, 
Sambas in West Kalimantan, Poso in Central Sulawesi, Ambon and southern parts of Maluku, Jaya 
Wijaya in Irian Jaya) was not possible due to political and ethnic turbulence. Thus, population size for 
those regions was estimated (ICBS, 2000). 
4 Excerpted from http://www.gov.east-timor.org/statistics 
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rest of Indonesia is sparsely populated. Islands such as Java and Bali are endowed 
with some of the most fertile soil on earth. For this reason, they are most heavily 
populated and they are home to the most ancient cultures. Though the population in 
Java has remained dense since the period of the Hindu Mataram kingdom (10th 
century), unequal distribution of the population has prevailed. For example, the 
discovery of huge temples in areas with fertile soil (i.e. Borobudur temple in 
Muntilan, Central Java) indicated that those areas were most densely populated. In 
more recent times, high population density is mostly found in big cities (i.e. Jakarta, 
Bandung in West Java, Semarang in Central Java, Yogyakarta, and Surabaya in East 
Java). 

Figure 2.2 shows that, over the last century, Java Island has remained the most 
populated in Indonesia, with more than 120.4 million, or 59 percent of the total 
population in 2000 on 7 percent of the nation’s land area. Meanwhile, the rest of the 
country—such as Sumatra, Kalimantan, Sulawesi and Irian Jaya/Papua, with its 
dense forest canopy, or Nusa Tenggara islands, with their more arid climate—are 
home to smaller numbers of people (41 percent) scattered over huge areas (93 
percent). It is not surprising that promotion of family planning in Indonesia, which 
started in 1970, concentrated first on Java and Bali, since these islands were most 
over-populated. A few years after Java and Bali succeeded in promoting the 
program, family planning was also launched in other regions. The success of this 
program can be seen from the fact that population growth rates in Java and Bali, 
except West Java, had decreased very fast. In other words, in terms of regional 
population growth, for most of the last century, Java’s population has been growing 
more slowly than the population in the rest of Indonesia.  
 

Figure 2.2 Indonesian populations, 1900-2000 (in thousands) 
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 Sources: Nitisastro (1970), and the 1971, 1980, 1990, 2000 population censuses. 
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Table 2.1 presents the population size and growth rates of the population in 
Indonesia and its provinces between 1961 and 2000. In terms of population size, 
between 1961 and 2000, the western part of Indonesia (islands of Sumatra, Java, and 
Bali) comprised about 81 to 83 percent of Indonesia’s total population. Though the 
size of Java Island is much smaller than Sumatra Island (3:10), Java has a bigger (four 
times) population than Sumatra. The eastern part of Indonesia on the other hand, 
which in terms of area is three times larger than the western part, comprised only 17 
to 19 percent of the Indonesian population. With regard to the annual population 
growth rate, it varies among provinces. The growth rate decreased in some provinces 
and increased in other provinces. For example, the annual growth rate for Java and 
Bali, respectively, decreased from 1.91 and 1.77 percent in the period 1961-1971 to 
1.13 and 1.22 percent in the period 1990-2000. On the other hand, the growth rate for 
the provinces of Riau and Southeast Sulawesi tended to increase over time.  

Compared to other provinces in Java, population growth rates for Jakarta and 
West Java are relatively high, except for Jakarta in the period 1990-2000. In West Java, 
the total fertility rate and infant mortality rate are higher than in the other provinces 
in Java, although Jakarta had already reached low levels. Migration is responsible for 
the high population growth. Jakarta as a metropolitan region has attracted many 
people. In order to manage the population density, over the years Jakarta has spilled 
over excess population from the capital district into the surrounding province of 
West Java (the closest neighboring districts). This has resulted in the emergence of an 
extended metropolitan region, which continues to grow rapidly. In the early 1990s, it 
also experienced a significant modification in its spatial distribution as the periphery 
(the outer ring in West Java) grew more rapidly than the core (Jakarta). According to 
the 1995 SUPAS, 49 percent of recent migrants to West Java came from Jakarta (ICBS, 
1997b). Even during the period 1990-2000, the average growth rate of population in 
Jakarta was significantly smaller than in the previous periods. The violent and mass 
destruction that recently occurred in Jakarta due to political uncertainty may also 
contribute to this current small growth rate.  

In provinces outside Java and Bali, the population growth rates tended to 
increase during the period 1961-1980 and tended to decrease during the period 1980-
2000. Increase in population growth rates is due to several reasons: resettlement 
programs (e.g. transmigration program in southern parts of Sumatra: Jambi, South 
Sumatra, Bengkulu, and Lampung), new development in industrial sectors (such as 
mining in East Kalimantan, Central Kalimantan, and Irian Jaya), manufacturing and 
industry in Riau, and trading and agro-business in Sulawesi. During the period 1990-
2000, the growth rate in Riau was the highest (i.e. 3.79 percent) and the growth rates 
in West Sumatra and Maluku were less than 1 percent (i.e. 0.57 and 0.65 percents, 
respectively). In the case of Maluku, the low growth is due to the fact that at the time 
of the 2000 census many inhabitants from this region were caught in an exodus to the 
nearby regions in an attempt to flee from religious and ethnic conflicts (ICBS, 2000).  
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Table 2.1. Regional population distribution and growth, 1961-2000 
 
  Total population (000)  Annual growth rate (%) 

Region/Province 1961* 1971 1980 1990 2000*  61/71 71/80 80/90 90/00 

            
Indonesia 97,019 119,208 147,490 179,379   203,456  2.10 2.32 1.97 1.35 
            
Sumatra 15,739 20,808 28,016 36,507 42,666  2.83 3.36 2.68 1.57 
 Dista Aceh 1,629 2,009 2,611 3,416 4,011  2.14 2.93 2.72 1.67 
 North Sumatra 4,965 6,622 8,361 10,256 11,476  2.95 2.60 2.06 1.17 
 West Sumatra 2,319 2,793 3,407 4,000 4,228  1.90 2.21 1.62 0.57 
 Riau 1,235 1,642 2,169 3,304 4,734  2.92 3.11 4.31 3.79 
 Jambi 744 1,006 1,446 2,021 2,401  3.09 4.07 3.38 1.80 
 South Sumatra 2,773 3,441 4,630 6,313 7,757  2.20 3.32 3.09 2.15 
 Bengkulu 406 519 768 1,179 1,405  2.51 4.39 4.38 1.83 
 Lampung 1,668 2,777 4,625 6,018 6,654  5.29 5.77 2.65 1.05 
            
Java 62,993 76,086 91,270 107,581 120,430  1.91 2.04 1.66 1.13 
 Jakarta 2,907 4,579 6,503 8,259 8,385  4.46 3.93 2.41 0.16 
 West Java 17,615 21,624 27,454 35,384 43,553  2.09 2.66 2.57 2.17 
 Central Java 18,407 21,877 25,373 28,521 30,857  1.76 1.64 1.18 0.82 
 Yogyakarta 2,241 2,489 2,751 2,913 3,109  1.07 1.10 0.57 0.68 
 East Java 21,823 25,517 29,189 32,504 34,527  1.56 1.49 1.08 0.63 
            
Nusa Tenggara 5,556 6,619 8,487 10,164 11,655  1.77 2.80 1.82 1.47 
 Bali 1,783 2,120 2,470 2,778 3,125  1.77 1.69 1.18 1.22 
 West N. Tenggara 1,808 2,203 2,725 3,370 3,822  2.02 2.36 2.15 1.31 
 East N. Tenggara 1,967 2,295 2,737 3,269 3,929  1.57 1.95 1.79 1.92 
 East Timor** n.a. n.a. 555 748 780  n.a. n.a. 3.02 0.39 
            
Kalimantan 4,101 5,155 6,723 9,100 10,948  2.31 3.00 3.07 1.87 
 West Kalimantan 1,581 2,020 2,486 3,229 3,740  2.51 2.31 2.68 1.53 
 Cent. Kalimantan 497 702 954 1,396 1,802  3.56 3.43 3.88 2.67 
 South Kalimantan 1,473 1,699 2,065 2,598 2,970  1.45 2.16 2.32 1.40 
 East Kalimantan 551 734 1,218 1,877 2,437  2.94 5.73 4.42 2.74 
            
Sulawesi 7,079 8,527 10,410 12,521 14,446  1.88 2.24 1.86 1.44 
 North Sulawesi 1,310 1,719 2,115 2,478 2,821  2.78 2.31 1.60 1.35 
 Cent. Sulawesi 693 914 1,290 1,711 2,066  2.83 3.86 2.87 1.97 
 South Sulawesi 4,517 5,181 6,062 6,982 7,787  1.40 1.74 1.42 1.14 
 Southeast Sulawesi 560 714 942 1,350 1,772  2.49 3.09 3.66 2.86 
            
Maluku 848 1,090 1,411 1,858 1,978  3.31 2.88 2.78 0.65 
Irian Jaya n.a. 923 1,174 1,649 2,113  n.a. 2.67 3.41 2.60 
            

Notes:  n.a. stands for not available. 
           *  Total Indonesian population in 1961 including an estimated 700,000 people for Irian 

Jaya, while in 2000 population from East Timor was not included. 
          ** Population size for East Timor in 2000 was estimated by the East Timor Transitional 

Administration (ETTA).  
Sources: Population censuses of 1961, 1970, 1980, 1990, 2000 and 2000 ETTA.  
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Meanwhile, in line with the violent backlash that swept East Timor after the 
vote for independence in August 1999, over 250,000 of its inhabitants were either 
forced across the border into Indonesian West Timor (East Nusa Tenggara) or 
remained in East Timor for safety reasons (Jakarta Post, 5-10-1999). Thus, it is not 
surprising that the growth rate in East Nusa Tenggara increased from 1.79 percent in 
the period 1980-1990 to 1.92 percent in 1990-2000. On the other hand, the growth rate 
in East Timor decreased from 3.02 percent in 1980-1990 to 0.39 percent in 1990-2000. 
The UNTAET reported that recently most of the East Timorese who crossed to West 
Timor in 1999 have returned to East Timor, whereas the others (about 50,000 people) 
settled in West Timor or other regions as Indonesian nationals. Based on UNTAET’s 
latest civil registration, which was conducted in March-June 2001, the current 
population size in East Timor is 737,811. This figure does not include the refugees in 
West Timor, representatives of foreign government, officials of United Nations 
organizations and other governmental organizations.  

Table 2.2 shows that the population density increased over time and it is 
uneven, with the highest density recorded in Java. In 2000, for example, the 
population density in Java’s provinces ranged from 720 persons per square kilometer 
(in East Java) to 12,685 persons per square kilometer (in Jakarta). The only region 
with a population density figure approaching Java’s is Bali. Population density in 
Bali was about 562 inhabitants per square kilometer in 2000. When compared with 
the variations of population density in the rest of Indonesia, the variations of 
population density among provinces in Java are relatively small, except for Jakarta. 
Although the area of Jakarta has been extended into parts of West Java since the 
beginning of the 1990s, the population density in this region is still higher than in 
other regions. 

In islands other than Java and Bali, the uneven distribution of populations also 
persists. Where Sumatra is concerned, the provinces of Lampung and North Sumatra 
are the most densely populated regions over time. In these two provinces, population 
density was more than 100 per square kilometer in 1980 and increased, respectively, 
to 162 and 188 in 2000. Evidence from several studies indicates that migration to 
these two provinces might be the reason for this high density. During the period 
1905-1980, Lampung was the main destination area of the transmigration program5 
(see Bakir and Humaidi, 1989; Tirtosudarmo, 1997). Meanwhile, North Sumatra is a 
favored location in terms of direct access to the trade route of the Malacca Straits, 
between Malaysia and Singapore. The trade from this province provides links to both 
international and domestic markets (Barlow and Wie, 1989). This situation 
potentially makes this region both an origin and destination of migrants. 

In 2000, the population density in the provinces of North Sumatra, Lampung, 
West Nusa Tenggara, and North and South Sulawesi was more than 100 inhabitants 
per square kilometer. South Kalimantan, with a population density of 81 per square 
kilometer, is the most densely populated province within Kalimantan. The density in 

                                                           

5 Transmigration is a government-sponsored and government-directed programs aimed at the 
resettlement of people from densely populated ‘inner islands’ of Indonesia to the relatively less 
populated ‘outer islands’.  
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Central and East Kalimantan was about 12 inhabitants per square kilometer. Irian 
Jaya is still sparsely populated (5 inhabitants per square kilometer). 

 
Table 2.2. Indonesia’s regional population density per square kilometer, 1961-2000 
 

   Population density (person/sq. km) 

Region/Province Area (km2) 1961 1971 1980 1990 2000 

        
Indonesia 1,927,862 50 62 77 93 106 

        

Sumatra 473,481 29 38 52 77 90 
 Dista Aceh 55,392 29 36 47 62 72 
 North Sumatra 70,787 70 93 118 145 162 
 West Sumatra 49,778 46 56 68 80 85 
 R i a u 94,561 13 17 23 35 50 
 Jambi 44,800 16 22 32 45 54 
 South Sumatra 103,688 27 33 45 61 75 
 Bengkulu 21,168 19 24 36 56 66 
 Lampung 33,307 50 83 139 181 188 
        

Java 132,186 467 564 676 814 911 
 Jakarta 661 4,927* 7,762* 11,023* 12,495 12,685 
 West Java 46,229 380* 467* 593* 765 942 
 Central Java 34,206 538 640 742 834 902 
 Yogyakarta 3,169 707 786 868 919 981 
 East Java 47,921 493 532 609 678 720 
        

Nusa Tenggara 88,488 71 85 91 115 133 
 Bali 5,561 320 381 444 500 562 
 West N. Tenggara 20,177 89 109 135 167 189 
 East N. Tenggara 47,876 41 48 57 69 83 
 East Timor 14,874 n.a. n.a. 37 50 52 

        

Kalimantan 548,005 7 9 12 17 20 
 West Kalimantan 146,760 11 14 17 22 26 
 Central Kalimantan 152,600 4 5 6 9 12 
 South Kalimantan 37,660 39 45 55 71 81 
 East Kalimantan 210,985 3 4 6 9 12 
        

Sulawesi 189,216 31 37 46 66 76 
 North Sulawesi 19,023 69 90 111 130 148 
 Central Sulawesi 69,726 10 13 18 25 30 
 South Sulawesi 72,781 62 71 83 96 107 
 Southeast Sulawesi 27,686 20 26 34 49 64 
        

Maluku 74,505 12 15 19 25 27 
Irian Jaya 421,981 n.a. 2 3 4 5 
        

Notes: *  Since 1990, Jakarta has extended its region to the surrounding area of West Java. 
Jakarta’s area was 590 km2, while West Java’s area was 46,300 km2. 

Sources: Census 1961, 1971, 1980, 1990, 2000 and 2000 ETTA. 
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2.2.2  Structure and Composition of Population 
 
Indonesia’s population pyramid, which reflects the structure and composition of 
population, has changed from flat and wide towards a bell shape. Generally, the 
pyramid of developing countries in the early stages of the demographic transition is 
broad at the bottom and narrow at the top (see Figure 2.3). In 1961 and 1971, the 
younger cohorts are large. The pyramid starts to narrow exceptionally early (at ages 
in the 10s in 1961 and 20s in 1971). Nitisastro (1970) and Iskandar (1976) argued that 
it reflects the low fertility and high mortality, particularly for the male population, 
during the war of independence period (i.e. the 1940s). Nevertheless, the strange age 
distribution is not found in the last two censuses, i.e. the 1980 and 1990 censuses. The 
Indonesian CBS considered this to be the result of underreporting error and the 
impact of fertility and mortality decline during those periods (ICBS, 1983b and 1998).  

 

Figure 2.3. Indonesian population pyramids, 1961-1998 
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Note:    East Timor was not included in the 1961 and 1971 censuses. 
Sources: Nitisastro, 1970 (1961), the 1971 and 1990 censuses and the 1998 SUSENAS.  
 

In the second half of the 1980s, fertility and infant mortality rates started to 
decline (see sections 2.3 and 2.4). As a consequence, by 1990, the share of the 
youngest age group (aged 0-4) was already smaller than the next five-year age group 
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(aged 5-9). The Indonesian population has started to age. The proportion of 
population under age 15 years has been declining consistently from 43.0 percent in 
1961 to 44.0 percent in 1971, to 40.9 percent in 1980, 37.0 percent in 1990, and 31.8 
percent in 1998. The proportion of elderly population (aged 65 and over), on the 
other hand, increased significantly. The relative figures for these were 2.7 percent in 
1961, 2.5 percent in 1971, 3.3 percent in 1980, and 3.8 percent in 1990, and 4.4 percent 
in 1998. 

At the sub-national level, the age distribution shows significant variations. 
Figure 2.4 shows this phenomenon for some selected regions. In 1995, for example, 
provinces of North Sumatra, West Sumatra and West Nusa Tenggara had relatively 
large proportions in the younger age groups. On the other hand, the proportion in 
the reproductive age groups in these regions started to narrow exceptionally rapidly 
at ages above 20. It is not surprising since these three provinces are well known as 
main origin provinces in the internal migration within Indonesia, particularly for the 
male population. Meanwhile, an early stage of aging has appeared in the province of 
Yogyakarta, where the size of older population is larger than in the other provinces 
(population aged 65+ was 7.5 percent in Yogyakarta). The larger proportion of 
population aged 15 to 25 in this province may be explained by migration (see section 
2.5). In the provinces of West Java and North Sulawesi the age distribution is more 
regular.  

Because of these changes in the age structure of the Indonesian population, the 
old-age dependency ratio is increasing. Table 2.3 shows the dependency ratio in 
Indonesia and its regions for the period 1961-1998. Included in the dependent groups 
are people under 15 years (child dependent) and elderly people aged 65 and over 
(old-age dependent). The dependency ratio is defined as the proportion of the 
dependent groups to the active population (age 15-64 years). In 1961, at the national 
level, the child and old-age dependency ratios were about 76.9 and 4.9, respectively, 
which implies that every 100 persons of active age have to support 82 non-active 
persons (77 young people and 5 old people). In 1971, this figure increased to 82.2 and 
4.6 for child and old-age dependencies, respectively. Although the total dependency 
ratio has undergone a substantial decline to 79.1 in 1980, 61.3 in 1990, and 55.8 in 
1998, the old-age dependency ratio has increased from 4.9 and 4.6 in 1961 and 1971 to 
5.9 in 1980, 6.4 in 1990, and 6.9 in 1998. In other words, more elderly people need 
support from the active population (aged 15-64). Meanwhile, the child dependency 
ratio decreased from 82.2 in 1971 to 49.9 in 1998.  

The provinces exhibit similar trends in dependency ratio as at the national 
level. The child dependency ratio tends to decline and the old-age dependency ratio 
tends to increase over time, except for East Timor. The child dependency in East 
Timor increased during the period 1980-1998. It may be due to the fact that the total 
fertility rate in East Timor is still high compared to the TFR in other regions. Based 
on the 1995 SUPAS, estimated by the Own Children method, the TFR in East Timor 
was about 5.1, whereas at the national level it was 2.8 (ICBS, 1997b).  
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Figure 2.4. Indonesia’s regional population distributions by age and sex, 1995 
 

 

20 15 10 5 0 5 10 15 20

0-4

10-14

20-24

30-34

40-44

50-54

60-64

70-74

80-84

 North Sumatra (1995)

Female

Male

20 15 10 5 0 5 10 15 20

0-4

10-14

20-24

30-34

40-44

50-54

60-64

70-74

80-84

 West Sumatra (1995)

Female

Male

 

20 15 10 5 0 5 10 15 20

0-4

10-14

20-24

30-34

40-44

50-54

60-64

70-74

80-84

 West Java (1995)

Female

Male

20 15 10 5 0 5 10 15 20

0-4

10-14

20-24

30-34

40-44

50-54

60-64

70-74

80-84

 Yogyakarta (1995)

Female

Male

 

20 15 10 5 0 5 10 15 20

0-4

10-14

20-24

30-34

40-44

50-54

60-64

70-74

80-84

 West Nusa Tenggara (1995)

Female

Male

20 15 10 5 0 5 10 15 20

0-4

10-14

20-24

30-34

40-44

50-54

60-64

70-74

80-84

 North Sulawesi (1995)

Female

Male

 
 

Source: Calculated from the 1995 Intercensal Population Survey. 

 
The levels of child and old-age dependency ratios vary among the provinces. 

The child dependency ratio is smaller in the provinces of Yogyakarta, Jakarta, and 
Bali. In 1998, for example, these were 33.6, 34.7, and 38.2 for those regions, 
respectively. Provinces in Sumatra, Nusa Tenggara (except Bali), Maluku and Irian 
Jaya have a relatively high child dependency ratio. Within the provinces in Java, the 
child dependency ratio is higher for West Java and Central Java. 
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Table 2.3. Regional child and old-age dependency ratios, Indonesia, 1961-1998 
 

  Child dependency ratio  Old-age dependency ratio 

 Region/Province 1961 1971 1980 1990 1998  1961 1971 1980 1990 1998 

             
Indonesia 76.9 82.2 73.2 54.9 49.9  4.9 4.6 5.9 6.4 6.9 
             

Sumatra  92.6 84.1 73.7 58.5   4.9 4.9 5.4 6.0 
 Dista Aceh  85.5 79.8 71.5 58.6   5.0 5.1 5.5 5.4 
 North Sumatra  99.3 88.6 76.3 60.4   6.2 5.5 5.8 6.1 
 West Sumatra  87.7 79.6 69.7 60.0   6.5 7.4 7.8 9.2 
 Riau  88.5 79.8 73.4 55.8   3.7 3.7 4.0 3.3 
 Jambi  88.5 80.4 69.8 56.5   3.1 3.5 3.7 4.7 
 South Sumatra  89.0 82.3 75.3 57.7   4.0 4.5 5.0 5.8 
 Bengkulu  97.6 88.4 74.2 59.4   5.3 5.0 5.0 5.1 
 Lampung  94.9 86.8 72.9 57.5   2.7 3.4 4.7 6.4 
             

Java  79.1 68.6 56.1 45.2   4.4 6.0 6.8 7.7 
 Jakarta  77.7 65.7 48.0 34.7   2.3 2.5 2.6 3.3 
 West Java  85.9 77.2 63.8 50.0   4.1 5.5 6.1 5.6 
 Central Java  80.8 70.2 58.9 48.0   4.9 6.3 7.8 9.3 
 Yogyakarta  74.6 59.3 43.9 33.6   7.7 9.8 11.3 14.4 
 East Java  73.0 61.4 49.2 41.6   4.4 6.6 7.6 9.3 
             

Nusa Tenggara*  82.3 76.3 66.0 57.1   5.6 6.8 6.9 7.0 
 Bali  80.6 69.1 47.4 38.2   6.9 8.5 8.4 8.5 
 West Nusa Tenggara  86.2 84.7 76.1 61.4   3.9 5.9 6.1 6.1 
 East Nusa Tenggara  80.3 75.8 72.2 65.5   5.9 6.8 6.9 7.3 
 East Timor  n.a. 73.1 73.5 78.5   n.a. 3.1 3.6 3.8 
             

Kalimantan  82.5 77.2 67.7 53.2   4.0 4.4 4.3 4.2 
 West Kalimantan  81.9 79.0 73.8 58.3   4.1 4.6 4.6 4.2 
 Central Kalimantan  93.3 85.7 73.1 53.6   4.4 4.3 4.2 3.4 
 South Kalimantan  81.9 73.4 61.0 49.7   3.9 4.7 4.8 5.2 
 East Kalimantan  76.1 73.6 63.4 49.8   3.4 3.6 3.3 3.6 
             

Sulawesi  84.7 81.4 64.6 52.7   5.0 6.1 6.0 6.2 
 North Sulawesi  86.9 77.2 54.0 43.8   5.8 6.3 6.4 6.6 
 Central Sulawesi  86.1 84.3 68.9 53.2   5.2 4.6 4.5 4.1 
 South Sulawesi  82.6 80.6 64.4 53.2   4.6 6.4 6.3 7.1 
 Southeast Sulawesi  94.0 93.1 82.6 66.1   5.3 5.7 5.0 4.0 
             

Maluku  88.9 82.0 75.5 65.5   6.1 5.7 5.8 6.5 
Irian Jaya  71.5 77.0 77.0 64.9   0.7 1.7 1.6 1.4 
             

Note: * Nusa Tenggara in 1971 excluding East Timor. 
Sources: Nitisastro (1970) and calculated from the 1971, 1980, 1990 censuses and the 1998 

SUSENAS.  
 

Yogyakarta is the province with the highest old-age dependency ratio. It was 
7.7 in 1971 and increased to 9.8, 11.3, and 14.4 in 1980, 1990 and 1998, respectively. 
Some other provinces also have high old-age dependency ratios (i.e. higher than the 
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national level). In 1998, the old-age dependency ratios were 9.2 in West Sumatra, 9.3 
in Central and East Java, 8.5 in Bali, 7.3 in East Nusa Tenggara, and 7.1 in South 
Sulawesi. In other words, the number of the elderly people in these regions has 
increased over time. Many reasons can be attributed to this phenomenon of 
increasing old-age dependency ratio. The higher level of active out-migration (i.e. 
among the population aged 15-64 years) and developments in health services and 
nutrition (i.e. increase in the expectation of life) constitute the main reasons.  

The old-age dependency ratio in Irian Jaya is very small compared to the other 
regions. It may be due to the underestimation in the number of elderly people in this 
region. A study on population dynamics in Teminabuan, Irian Jaya by Lautenbach 
(1999) confirmed that it was difficult to estimate the “real” age of the elderly people 
in this region and in Irian Jaya in general. In order to determine the age of 
respondents, Lautenbach (1999) used historical events or reference events. 
Furthermore, the old-age dependency ratio in Irian Jaya was even smaller in 1971. It 
is because rural population in Irian Jaya was not included in the 1971 census (Suharto 
and Abdulmajid, 1973), as a result of difficult geographical access.  

The changes in size, structure, and distribution of population are affected by 
the changes in the demographic parameters (i.e. fertility, mortality, and migration). 
The following sections therefore are devoted to a discussion of the trends of 
demographic variables. It starts with a discussion on fertility, followed by mortality 
and migration. 
 

2.3  Fertility  
 

In examining the long-term demographic trends at national and provincial levels we 
ought to be careful in reading and interpreting the statistics for the early years 
because they were probably subject to the progressive improvement in the vital 
recording system. Data on historical demographic trends are restricted in terms of 
reliability and scope, being generally limited to Java, and often to local areas (see e.g. 
Nitisastro, 1970; Gooszen, 1999). Prior to 1930, reconstruction of demographic trends 
over the preceding century is possible for Java only, based on a long series of often 
questionable population enumeration and indirect evidence on health and economic 
circumstances.  

The trends of fertility described here start from the 1960s, when the national 
censuses and surveys were first made available, to the late 1990s. This section 
attempts to assess the trends of fertility in Indonesia at national and regional levels. 
Fertility trends will be discussed in terms of total fertility rate (TFR) in section 2.3.1 
and age-specific fertility rate (ASFR) in section 2.3.2. It should be kept in mind that 
the values quoted here are mostly derived from the reports compiled by the 
Indonesian CBS (ICBS). Proximate determinants of fertility will also be discussed in 
section 2.3.3.  
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2.3.1  Total Fertility Rate (TFR) 
 
In fertility analysis, there are two types of measurements: cumulative fertility and 
current fertility. The first measurement refers to the fertility of a woman since she 
was exposed to the risk of having a birth (i.e. first menarche). The measure usually 
utilized is the number of children ever born (CEB). The second measurement, 
applied mostly in the official country reports, refers to the current fertility, i.e. births 
that occurred in a recent period. It tells us which period or point in time the 
information refers to. Total fertility rate (TFR) is utilized to measure the current 
fertility.  

Data on fertility in Indonesia, derived from censuses, are mostly on the 
number of children ever born. In comparison, data from surveys (e.g. Indonesia 
Demographic and Health Survey, IDHS) provide the birth history of a woman. 
Hence, direct and indirect methods have been applied for estimating the TFR. The 
indirect method, such as the own-children method, is often used by the ICBS for 
estimating the TFR from the census and intercensal survey data. Other indirect 
methods, i.e. the last live birth (LLB), the Palmore, and the Rele methods, have also 
been used in the context of Indonesia (see Dasvarma and Hull, 1984; Palmore et al., 
1995). Study on fertility in Indonesia during the period 1971-1991 found that the own 
children (OC) and the LLB methods have frequently yielded inconsistent results, 
particularly for sub-national areas outside of Java and Bali (Palmore et al., 1995). 
Furthermore, the various indirect methods do not find agreement in the estimation of 
fertility levels, particularly for the earliest date. By using the 1991 IDHS data, 
however, three indirect methods (OC, Palmore, and Rele methods) estimated the TFR 
for Indonesia within a small range difference.  

Direct estimates have been calculated using retrospective data from the 
demographic surveys (e.g. IDHS) for all provinces in Indonesia, except for the 1987 
and 1991 IDHS because of the limited number of respondents involved in some 
particular provinces. The results from this direct estimation are not comparable with 
the indirect estimations (i.e. the own children method), because of differences in data 
collection procedures, estimation techniques, and time reference. However, the 
results from both methods can be used to reflect the trend of fertility rates in 
Indonesia and its regions. The present study considers the direct method in 
estimating TFR. In the meantime, the fertility rates used in this section are derived 
from the indirect and direct methods calculated by the Indonesian CBS. The TFR 
estimated from the indirect method are from the own children method based on the 
1971, 1980 and 1990 censuses, whereas the direct method is based on the 1987, 1991, 
1994 and 1997 IDHS data. 

Trends of total fertility rate (TFR) in Indonesia and its provinces are shown in 
Table 2.4. Fertility in Indonesia declined by about 50 percent between 1967 and 1994, 
from 5.6 children per woman in the period 1967-1970 to about 2.8 in the period 1995-
1997. Fertility declined fastest in the 1980s when the national family planning 
program expanded to cover the entire country. At the regional level, all provinces 
(except for East Timor) experienced a substantial fertility decline. Most regions show 
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declines from 33 percent (in East Nusa Tenggara) to 60 percent (e.g. in Yogyakarta, 
Jakarta, North Sulawesi, and Bali).  

 
Table 2.4. Total fertility rates (TFR) in Indonesia by provinces estimated by indirect 

and direct methods, 1967-1997  
 

  Indirectly estimated  Directly estimated 

Region/Province PC 71 PC 80 PC 90 IPS 95  NICPS87 IDHS 91 IDHS 94 IDHS 97 
 1967-70 1976-79 1986-89 1991-94  1984-87 1988-91 1992-94 1995-97 

           
Indonesia 5.61 4.68 3.33 2.80  3.39 3.02 2.86 2.78 
Sumatra          

 Dista Aceh 6.27 5.24 4.37 3.29  - 3.76 3.30 3.00 
 North Sumatra 7.20 5.94 4.29 3.53  - 4.17 3.88 3.72 
 West Sumatra 6.18 5.76 3.89 3.35  - 3.60 3.19 3.40 
 Riau 5.94 5.44 4.09 3.25  - - 3.10 3.20 
 Jambi  6.39 5.57 3.76 3.11  - - 2.97 3.42 
 South Sumatra 6.33 5.59 4.23 3.14  - 3.43 2.87 2.64 
 Bengkulu 6.72 6.20 3.97 3.19  - - 3.45 2.97 
 Lampung 6.36 5.75 4.05 3.29  - 3.20 3.45 2.91 

Java          
 Jakarta 5.18 3.99 2.33 1.93  2.80 2.14 1.90 2.04 
 West Java 6.34 5.07 3.47 2.87  3.60 3.37 3.17 3.02 
 Central Java 5.33 4.37 3.05 2.58  3.20 2.85 2.77 2.63 
 Yogyakarta 4.76 3.42 2.08 2.00  2.30 2.04 1.79 1.85 
 East Java 4.72 3.56 2.46 2.27  2.70 2.13 2.22 2.33 

Nusa Tenggara          
 Bali  5.96 3.97 2.28 2.01  2.60 2.22 2.14 2.12 
 West N. Tenggara 6.66 6.49 4.98 3.68  - 3.82 3.64 2.95 
 East N. Tenggara 5.96 5.54 4.61 4.01  - - 3.87 3.45 
 East Timor n.a n.a 5.73 5.10  - - 4.69 4.43 

Kalimantan          
 West Kalimantan 6.27 5.52 4.44 3.47  - 3.94 3.34 3.35 
 Central Kalimantan 6.83 5.87 4.03 3.16  - - 2.31 2.72 
 South Kalimantan 5.43 4.60 3.24 3.09  - 2.70 2.33 2.57 
 East Kalimantan 5.41 4.99 3.28 2.96  - - 3.21 2.85 

Sulawesi          
 North Sulawesi 6.79 4.91 2.68 2.66  - 2.25 2.63 2.60 
 Central Sulawesi 6.53 5.90 3.85 3.28  - - 3.08 3.04 
 South Sulawesi 5.71 4.88 3.54 3.05  - 3.01 2.92 2.88 
 Southeast Sulawesi 6.45 5.82 4.91 3.69  - - 3.52 2.92 
           

Maluku 6.89 6.16 4.59 3.68  - - 3.70 3.31 
Irian Jaya 7.20 5.35 4.70 3.78  - - 3.15 3.38 

           

Notes:  Indirect method used was the own children method. PC = population census, IPS = 
Intercensal population survey, NICPS = National Indonesia Contraceptive Prevalence 
Survey, IDHS = Indonesia Demographic and Health Survey. 

Sources:  The 1971, 1980, 1990 censuses and 1995 SUPAS, 1987 NICPS 1987, 1991, 1994, and 
1997 IDHS. 
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There is a substantial variation of the TFR among Indonesian provinces. For 
example, in the period 1967-1970, Java (except for West Java) had an average TFR 
below 5.0 children per woman, while TFR in the rest of country was 6.0 or higher 
(e.g. TFR in North Sumatra and Irian Jaya was 7.2). It was slightly different in the 
period 1986-1989 (Census 1990), when the provinces of Jakarta, Yogyakarta, Bali and 
East Java had an average TFR below 2.5, while in other provinces the TFR was 3.0 or 
higher. In the period 1995-1997 (1997 IDHS), most provinces registered a TFR about 
3.0 or lower, TFR in 9 provinces was over 3.0 (directly estimated). 

In the period 1995-1997, TFR in Sumatra’s provinces were still higher than the 
TFR at the national level (i.e. 2.78 children per woman). Provinces in the northern 
part of Sumatra, however, had higher TFR than in the southern part of Sumatra. The 
TFR in Java’s provinces were lower than the national figure, except for West Java. 
The lowest TFR was seen in Jakarta and Yogyakarta: 2.04 and 1.85, respectively. 
Compared to other provinces in Nusa Tenggara, Bali had a lower TFR, 2.12 children 
per woman. East Timor had the highest TFR (4.43 children per woman). West 
Kalimantan and Central Sulawesi showed higher TFR compared to other provinces 
in Kalimantan and Sulawesi. The TFR in Maluku and Irian Jaya were higher than 
TFR at the national level. However, since about 80 percent of the Indonesian 
population live in Java and Sumatra, fertility changes in these two regions exert a 
greater impact on the fertility changes at the national level. 
 

2.3.2 Age-Specific Fertility Rates (ASFR) 
 

The age-specific and cumulative fertility rates for Indonesia during 1967-1997, 
estimated by indirect and direct methods, are presented in Table 2.5. It shows that for 
all age groups there has been a decline in fertility rate over time, resulting in a lower 
TFR. The fertility rates declined most substantially among the youngest (i.e. caused 
by a small proportion of married women at young ages) and oldest age groups (i.e. 
caused by reduced fecundity at higher ages). Hugo et al. (1987:152-156) revealed that 
the fertility rates decreased in Indonesia between the 1960s and 1980s among all age 
groups, and proportionally the most among women in the oldest age group. 

Using data from Table 2.5, Figure 2.5A shows that the age-specific fertility 
rates (ASFR) curves at the national level have flattened considerably, denoting 
substantial decline in fertility rates of women aged 20 to 29 years, though more than 
50 percent of births occur among women in these ages. Since the early 1990s, it seems 
that the peak age of fertility rates started to shift from age group 20-24 years to age 
group 25-29 years. For example, according to the 1994 and 1997 IDHS data, the 
fertility rates for age group 25-29 years were 150 and 149 births per 1,000 women, 
while these were 147 and 143 for age group 20-24 years. This shift may be due to the 
fact that Indonesian women marry later and postpone the birth of their first child. An 
increase in the level of women’s education, participation at work, and participation 
in family planning programs may have also contributed to this recent phenomenon. 
These factors will be discussed further in the section on proximate determinants of 
fertility. 
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Table 2.5. Age-specific fertility rates and their distribution estimated by direct and 
indirect methods, Indonesia, 1967-1997  

 

 Indirectly estimated   Directly estimated 

Mother’s PC 71 PC 80 PC 90 IPS 95  NICPS 87 IDHS 91 IDHS 94 IDHS 97 
age 1967-70 1976-79 1986-89 1991-95  1984-87 1988-91 1992-94 1995-97 

       
Fertility rates per 1,000 women       

15-19 155 116 71 61  78 67 61 62 
20-24 286 248 178 151  188 162 147 143 
25-29 273 232 172 146  172 157 150 149 
30-34 211 177 128 105  126 117 109 108 
35-39 124 104 73 63  75 73 68 66 
40-44 55 46 31 27  29 23 31 24 
45-49 17 13 9 8  10 7 4 6 

          
TFR 5.61 4.68 3.33 2.80  3.39 3.02 2.85 2.78 

        
Percentage distribution        

15-19 14 12 11 11  12 11 11 11 
20-24 26 26 27 27  28 27 26 26 
25-29 24 25 26 26  25 26 26 27 
30-34 19 19 19 19  19 19 19 19 
35-39 11 11 11 11  11 12 12 12 
40-44 5 5 5 5  4 4 5 4 
45-49 2 1 1 1  1 1 1 1 

          
Total 100 100 100 100  100 100 100 100 

          

Source:  As compiled in the 1997 IDHS (ICBS et al., 1998)  
 

The percentage distribution of ASFR, which is calculated by dividing the 
ASFR with the sum of fertility rates and multiplying the results by 100, is provided in 
Table 2.5 and shown in Figure 2.5B. Based on the 1997 IDHS data, 11 percent of 
fertility rates were attributed to the fertility rates of women in age group 15-19 years. 
This figure shows that although the shape of fertility rates’ curves has changed over 
time, the percentage distributions of fertility rates by age group have been relatively 
constant, particularly for women in age group 30-34 years. Over time, women aged 
30-34 years account for about 19 percent of the total fertility rates. However, this has 
changed little for women aged 20-29 years: 24 percent in the period 1967-1970 and 28 
percent in the period 1995-1997. 

In more general terms, the shape of the age distributions of fertility rates may 
remain invariant, the so-called no tempo effect (distortion due to changes in the mean 
age of childbearing). Once the tempo effects are present, then the distribution may 
shift to higher or lower ages over time. The TFR that would have been observed in 
the absence of changes in the timing of childbearing is defined as a quantum (see 
further discussion about tempo and quantum in Bongaarts and Feeney, 1998). The 
invariance in Indonesian fertility may due to the fact that the fertility rates were 
estimated by the indirect methods and clustered into five-year age groups. 
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Figure 2.5. Age-specific fertility rates and percentage distribution of fertility rates  
by age group, Indonesia, 1967-1997 
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Source: Data derived from table 2.5. 
 

In order to compare the fertility rates estimated by the indirect method and 
five-year age groups with the indirect method and single-year age groups, we 
estimated the fertility rates during the period 1988-1997 by single year of age using 
direct methods (for a description, see Chapter 7). Figure 2.6 shows that the peak age 
of fertility rates by single year has shifted from women aged 24 years in 1988-1991 
(the 1991 IDHS) to women aged 26 years in 1992-1994 (the 1994 IDHS) and 27 years 
in 1995-1997 (the 1997 IDHS). Figure 2.6 also shows that the percentage distribution 
of fertility rates by single-year age groups for young women (aged 15-19) and old 
women (aged 45-49) remained relatively constant during that period. Meanwhile, the 
distribution of fertility rates for women in other age groups changed or fluctuated 
little. In other words, the tempo effects are present in Indonesian fertility.  

Figure 2.6 shows that together with the decline in TFR from 3.02 in 1988-1991 
to 2.85 in 1992-1994, and 2.78 in 1995-1997 (i.e. decline 2 percent annually), the 
distribution of fertility rates by age has changed little and these changes have 
occurred within a short period (i.e. 1988-1997). It is worth mentioning here that the 
fertility rates here were collected from ever-married women only and it was assumed 
that births outside marriage are negligible (ICBS et al., 1992, 1995, and 1998). In the 
long term, the percentage distribution of fertility rates by age may change 
significantly or the tempo effect may be present, similar to what has occurred in 
many countries. Using data from the World Fertility Survey and the Demographic 
and Health Survey, Bongaarts (1999) revealed that fertility trends in many 
developing countries are likely to be distorted by changes in the timing of 
childbearing (the presence of tempo effect).  
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Figure 2.6. Age-specific fertility rates and percentage distribution of fertility rates by 
single- year age group, Indonesia, 1988-1997 
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Sources: Calculated from the 1991, 1994 and 1997 IDHS. 
 

As an illustration of the tempo effect, Figures 2.7 and 2.8 show the ASFR and 
distribution of fertility rates by age group in Singapore and Taiwan, respectively, 
during the period 1970-1997. We use these two countries as they are neighboring 
countries in Asia with relatively comprehensive vital registration systems. The data 
for these countries are derived from Yearbook of Statistics Singapore and Taiwan 
Demographic Factbook, respectively. The dynamics of age distribution of cumulative 
fertility rates have been experienced in both countries. The TFR in both countries 
have decreased since 1970. These were 3.09 and 4.00 births per women in 1970, which 
decreased to 1.63 and 1.76 in 1997 for Singapore and Taiwan, respectively.  
 

Figure 2.7. Age-specific fertility rates and percentage distribution of fertility rates 
by five-year age groups, Singapore, 1970-1997 
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Source: Yearbook of Statistics Singapore (various years, 1969-1997) 
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Figure 2.8.  Age-specific fertility rates and percentage distribution of fertility rates 
by five-year age groups, Taiwan, 1970-1997 
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Source: Taiwan Demographic Factbook (various years, 1969-1997). 
 

In accordance with the significant decline in TFR together with the shift of the 
peak age of fertility rates, the age distribution of fertility rates has also changed. Both 
in Singapore and Taiwan, women age group 25-29 years dominated the high 
proportion of fertility rates. Nevertheless, in the recent period, the peak age 
distribution of fertility rates in Singapore tended to shift to age group 30-34 years. 
From the comparative patterns on age distributions of cumulative fertility rates 
among Indonesia, Singapore and Taiwan, an emerging pattern is observed. Fertility 
is concentrated in age groups 20-30 years. That pattern is stable in time and it is 
irrespective of the TFR. Such a pattern can be used for projection scenarios of fertility 
patterns. 

From the national figure on fertility patterns, it also shows that childbearing in 
Indonesia starts relatively early (aged 15 years). Evidence from the 1997 IDHS data 
shows that among women younger than 20 years, more than 12 percent have begun 
childbearing; 9 percent of them were already mothers and 3 percent were pregnant. 
The issue of teenage fertility is important because teenage mothers and their children 
face increased risks of social and health problems. Children born to young mothers 
are more prone to illness and to higher mortality during childhood. Also, young 
women may have to stop their education when they have children. Furthermore, 
though the age-specific fertility rates for older women aged 40-49 years have 
declined over time, births do still occur among older women. 

Some scholars believe that the fertility changes at the national level may be a 
reflection of the fertility changes in Javanese provinces, since about 60 percent of the 
population resides in this region (Hatmadji and Suriastini, 1995). Regardless of this 
contention, this section considers the changes of fertility patterns in every region of 
Indonesia. In order to see the variations of these fertility rates among provinces, data 
for fertility rates from 5 provinces will be used as illustrations. These are two 
provinces with higher TFR (East Nusa Tenggara and Irian Jaya), two provinces with 
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lower TFR (Jakarta and Yogyakarta) and one province with TFR somewhere in the 
middle (West Nusa Tenggara). These provinces exhibit variations on the trends of 
fertility patterns at regional levels.  

Figure 2.9 shows that in the provinces of East Nusa Tenggara, West Nusa 
Tenggara, and Jakarta the peak in age-specific fertility rates was already seen in the 
age group 25-29 years in the 1970s. Studies from Groeneweg and Van de Kaa (1967) 
and Lautenbach (1999) on fertility in some parts of Irian Jaya yielded similar 
findings. It was found that, since the early 1960s until 1990s, the peak in fertility rates 
among all women aged 15-49 years in the regions studied was already evident in the 
age group 25-29 years. In comparison, in the provinces of East Nusa Tenggara and 
West Nusa Tenggara, the peak in age-specific fertility rates shifted from the older 
cohort (25-29 years) in the late 1960s to younger ages (20-24 years) in the 1990s. 

The two provinces with higher TFR, East Nusa Tenggara and Irian Jaya, differ 
considerably in the decrease in the fertility rates by age. The fertility rates by age 
declined faster in Irian Jaya than in East Nusa Tenggara. The two provinces with 
lower TFR, Yogyakarta and Jakarta show similar trends in fertility declines by age 
groups. Compared to the other four selected provinces here, teenage fertility is still 
high in West Nusa Tenggara in the recent period.  

The percentage distribution of fertility rates by age changed variously among 
these selected provinces. In East Nusa Tenggara and West Nusa Tenggara, the 
distribution of cumulative fertility rates by age remained stable. On the other hand, 
for provinces of Irian Jaya, Jakarta and Yogyakarta, the percentage distributions of 
fertility rates by age changed, particularly among those aged 20-24 years for Irian 
Jaya and aged 25-29 years for Jakarta and Yogyakarta. The fertility rates of women in 
the age group 25-29 years was the highest in the period 1991-1994 where Jakarta and 
Yogyakarta are concerned. 
 

Figure 2.9. Age-specific fertility rates and percentage distribution of fertility rates in 
selected provinces, Indonesia, 1967-1970, 1976-1979, 1986-1989, and 1991-1994 
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Continue, Figure 2.9 
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Sources: ICBS (1997b) and ICBS et al. (1995).  
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Evidence from previous figures on age-specific fertility rates, both at national 
and regional levels, do not concur with the general assumptions in most Indonesian 
population projections (see Chapter 3). They often assume that the total fertility rate 
declines, but the percentage distribution of fertility rates by age remains constant. 
Furthermore, the periods considered in the projections are sometimes very long (i.e. 
30 or 50 years). In the long term, it is believed that the distribution of fertility rates 
will change considerably, as a result of a decline in total fertility rates. 

 

2.3.3  Determinants of Fertility 
 
With regard to fertility decline in Indonesia, some studies concluded that the family 
planning program has played a big role in the transition to lower fertility (see e.g. 
McNicoll and Singarimbun, 1983; Warwick, 1986; Hugo et al., 1987; Adioetomo et al., 
1990; Adioetomo, 1993; Gertler and Molyneaux, 1994; Freedman 1995). Using 
quantitative analysis, Gertler and Molyneaux (1994) even showed that not only is the 
program an important supply function but also its complex political incentive 
systems which are crucial contributors to the fertility transition. Hull and Hatmadji 
(1990) and Hull and Hull (1997) argued that the changes in Indonesian institutions 
(i.e. education, the structure of governance, and family relationship) have been 
mutually reinforcing in explaining the fertility decline in Indonesian regions. In 
general, the decline in fertility rates is related to the intermediate variables. 
Following Bongaarts and Potter (1983), four main determinants of fertility will be 
used to explain the changes in the fertility patterns in Indonesia, namely age at first 
marriage, contraceptive use, breastfeeding, and abortion.  

In Indonesia, births are assumed to occur within marriage only. Hence, age at 
first marriage is strongly related to the timing of the onset of sexual relations and 
childbearing. Table 2.6 presents the median age at first marriage and at first birth by 
several explanatory variables (e.g. residence, region, and education). It shows that 
the median age at first marriage in Indonesia has increased over time, it was 17.7 
years in 1991 and 18.6 years in 1997. This trend is likely to continue in the future as 
the education level of women increases. Age at first marriage in urban areas is higher 
than in rural areas. It was 18.8 years in 1987 and 20.4 years in 1997 in urban areas, 
and 16.6 years in 1987 and 17.9 years in 1997 in rural areas. Where the regional 
dimension is concerned, women in Java and Bali tend to marry earlier than their 
counterparts in Outer Java Bali. One of many factors that explain this increase in age 
at first marriage is the improvement in female education and the increase in female 
labor force participation. Less educated women tend to marry earlier than their 
counterparts who have higher education. Furthermore, recent data shows that female 
labor force participation increased from 32.7 percent in 1980 to 38.8 percent in 1990 
and 46.21 percent in 1995 (ICBS, 1997a). Much of the increase was attributable to 
those of both most of the childbearing-aged women between 15-49 years old 
(between 31 percent to 56 percent) as well as older women up to 65 years old.  

Table 2.6 also shows that Indonesian women tend to give birth to their first 
child soon after marriage, e.g. within 1.5 and 2 years. This phenomenon is common 
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among women in urban and rural areas, Java-Bali and other places, and is 
independent of education level. Since the age at first marriage has increased, the age 
at first birth has also increased over time. It has been argued that the changes in the 
institution of marriage from traditional practices (i.e. where parents are involved) to 
more modern forms (i.e. couples finding and courting their partner of choice) 
contribute to the rising of age at marriage (Hull, 1994). In the meantime, former 
trends of fertility have been offset somewhat by the growing practice of premarital 
sex. A current study on reproductive health of adolescents, conducted by the 
Demographic Institute, University of Indonesia (Saprudin, 1999), found that 136 out 
of 4,206 male respondents (3.2 percent) have engaged in premarital sex. Among 
female respondents, this number was 82 out of 3,857 (2.1 percent). The percentage is 
even higher when the same question was posed to the respondent about the sex 
behavior of their friends. Male respondents stated that 35.5 percent and 24.5 percent 
of their male and female friends, respectively, have engaged in premarital sex. 
Meanwhile, among female respondents, it was 15.9 percent and 33.7 percent, 
respectively. In the near future, this current phenomenon together with the changes 
in the institution of marriage may affect significantly the trends and patterns of 
fertility in Indonesia.  
 

Table 2.6.  Median age of Indonesian women at first marriage and birth of first child, 
1987-1997 

 
 Year 
Background 1987 1991 1994 1997 

  1st 

marriage  
1st birth 1st 

marriage 
1st birth 1st 

marriage 
1st birth 1st 

marriage 
1st birth 

Residence         
 Urban 18.8 20.9 19.1 21.2 20.0 21.6 20.4 22.3 
 Rural 16.6 19.4 17.1 19.6 17.4 19.7 17.9 20.2 

Region         
 Java-Bali 16.5 19.7 17.1 19.7 17.5 19.8 18.1 20.6 
 Outer Java-Bali I 17.8 20.3 18.6 20.7 19.1 21.0 19.2 21.0 
 Outer Java-Bali II 18.3 20.5 19.1 21.0 19.4 21.1 19.7 21.2 

Education         
 No education 15.8 19.6 16.3 19.3 16.5 19.3 16.9 19.6 
 Some primary 16.2 19.0 16.9 19.3 16.9 19.2 17.3 19.6 
 Completed primary 17.5 19.7 17.5 19.6 17.8 19.8 18.0 20.0 
 Some secondary+ 21.3 23.7 21.7 23.2 21.9 23.3 22.0 23.6 
          

Indonesia n.a. 19.8 17.7 20.1 18.1 20.3 18.6 20.8 
         

Note: Married observed among currently married women aged 25-49 at survey time. 
Sources: The 1987, 1991, 1994, and 1997 IDHS. 
 

Table 2.7 shows the growth of contraceptive use in Indonesia between 1976 to 
1997. The percentage of currently married women who used a contraceptive method 
has increased (18.3 percent in 1976 to 57.4 percent in 1997). Among these women, 
most of them used modern contraceptive methods such as the pill, IUD and injection. 
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Use of the sterilization method, as a mean of limiting their family size permanently, 
is less popular than other contraceptive methods among women. On the other hand, 
though male sterilization has increased over time, participation of males in using 
contraceptive is low (i.e. use condom). Based on the 1997 IDHS data, the majority of 
respondents chose the pill, injection, and condom (36, 28 and 56 percent, 
respectively) because these had fewer side effects. Among IUD and injection users, 
these methods were chosen because they are more effective than other methods. 
About 11 percent of pill users and 7 percent of implant users stated that they used 
the methods since they were provided freely. Some women chose the sterilization 
method because they wanted a permanent method to limit the family size.  
 

Table 2.7.  Currently married women using contraceptive methods (%) 
 

 Contraceptive method Year 
  1976 1987 1991 1994 1997 

Modern       
1. Pill 11.6 16.1 14.8 17.1 15.4 
2. IUD 4.1 13.2 13.3 10.3 8.1 
3. Injection n.a 9.4 11.7 15.2 21.1 
4. Condom 1.5 1.6 0.8 0.9 0.7 
5. Female sterilization 0.1 3.1 2.7 4.9 6.0 
6. Male sterilization 0.0 0.2 0.6 3.1 3.0 
7. Norplant implant n.a 0.4 3.1 0.7 0.4 

      
Traditional      

1. Periodic abstinence 0.8 1.2 1.1 1.1 1.1 
2. Withdrawal 0.1 1.3 0.7 0.8 0.8 
3. Other methods n.a 1.2 0.9 0.8 0.8 

       
 Total user 18.3 47.7 49.7 54.9 57.4 
 No method reported 81.7 52.3 50.3 45.1 42.6 
 Number of women  (11,844) (21,109) (26,186) (26,886) 
       

Sources: The 1976 SUPAS, 1987 NICPS, and 1991, 1994, and 1997 IDHS. 
 

Table 2.8 shows the growth of contraceptive use among Indonesian regions. 
Mirroring the situation at the national level, the use of contraceptives in every region 
has increased over time. The percentage of modern contraceptive users is higher than 
the traditional users. As family planning started earlier in Java and Bali, 
contraceptive use in these regions was relatively higher than in other regions. 
Nevertheless, in some provinces outside of Java and Bali, contraceptive use was 
already high, such as in the provinces of North Sulawesi and the southern part of 
Sumatra. In contrast, contraceptive use in some provinces was still relatively low (i.e. 
below 40 percent): Dista Aceh (37%), East Nusa Tenggara (39%), and East Timor 
(26%). Use of traditional contraceptive methods is relatively popular in Yogyakarta 
(9%), North Sulawesi (8%) and Irian Jaya (12%). In general, if we compare the figures 
here with the level of fertility in previous sections and their age at first marriage, 
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those provinces which participated most fully in contraceptive use (i.e. Jakarta, 
Yogyakarta, and North Sulawesi) tended to evidence earlier fertility decline.  
 

Table 2.8. Percentage distribution of currently married Indonesian women by 
current contraceptive methods used and age at first marriage by regions, 
1991-1997 

 
  Contraceptive use (%)   
 Region/Province 1991 1994 1997  Age at first marriage 

  Modern Trad. Modern Trad. Modern Trad.  1994 1997 

           
Indonesia 47.1 2.6 52.1 2.7 54.7 2.7  18.1 18.6 
Sumatra          
 Dista Aceh 24.9 4.0 30.1 2.2 37.1 0.8  18.4 18.5 
 North Sumatra 34.0 3.1 40.2 6.8 46.0 4.0  20.3 20.1 
 West Sumatra 37.8 2.5 41.1 3.1 44.8 3.0  19.6 20.3 
 Riau 35.2 4.6 38.6 2.4 44.1 3.8  19.4 19.1 
 Jambi 46.3 1.6 54.1 1.0 60.3 1.4  18.6 18.0 
 South Sumatra 44.6 2.5 50.1 2.8 57.9 3.1  18.9 19.1 
 Bengkulu 55.9 2.4 60.2 1.4 62.3 4.3  18.1 18.1 
 Lampung 50.8 3.0 57.9 1.3 66.5 1.8  16.9 17.5 

Java          
 Jakarta 51.8 4.2 54.8 5.0 53.9 5.0  20.1 20.6 
 West Java 49.7 1.3 56.0 0.7 56.5 1.1  17.0 17.4 
 Central Java 48.1 1.7 59.6 1.5 61.4 1.0  17.9 18.5 
 Yogyakarta 57.0 14.3 59.7 9.7 63.7 9.2  20.3 20.7 
 East Java 53.0 2.4 53.5 2.3 58 3.1  16.7 17.8 

Nusa Tenggara          
 Bali 70.2 1.7 66.5 1.9 66.2 1.9  19.8 20.5 
 West N.Tenggara 38.2 0.8 47.9 1.9 56.5 2.1  18.3 18.1 
 East N.Tenggara 35.0 4.2 32.6 4.7 35.2 4.1  21.2 21.4 
 East Timor 20.4 4.7 20.7 1.9 25.1 1.6  20.8 21.5 

Kalimantan          
 West Kalimantan 42.9 1.4 49.5 1.1 58.1 2.7  18.8 19.1 
 Central Kalimantan 42.9 1.7 41.1 3.4 57.0 6.3  19.2 18.9 
 South Kalimantan 47.2 4.7 51.2 3.6 60.2 1.6  17.4 17.7 
 East Kalimantan 54.6 3.4 54.7 5.8 54.5 4.8  19.4 19.4 

Sulawesi          
 North Sulawesi 62.8 5.7 69.1 3.5 71.2 7.7  20.7 21.0 
 Central Sulawesi 47.5 2.8 48.3 4.2 50.2 1.5  19.6 19.8 
 South Sulawesi 32.9 4.2 35.2 7.4 41.5 4.8  19.8 19.8 
 Southeast Sulawesi 37.9 4.0 41.8 4.5 46.7 6.4  18.6 19.0 
           

Maluku 36.5 6.6 33.4 1.5 36.1 4.0  20.5 21.2 
Irian Jaya 18.9 1.6 29.1 12.1 38.3 12.1  18.8 19.2 
           

Sources: The 1991, 1994, and 1997 IDHS. 
 

Table 2.9 presents the median duration (in months) of breastfeeding children 
under three years of age. It shows that children who live in rural areas are breastfed 
longer than their counterparts in urban areas. Children who reside in Java and Bali 



THE POPULATION OF INDONESIA 
 

 36 

tend to undergo a longer duration of breastfeeding than children who reside in outer 
Java-Bali. Children who are born from less educated mothers are likely to be 
breastfed longer than children who are born from more educated mothers. 
Nevertheless, apart of these differences, the table shows that breastfeeding in 
Indonesia is universal and its duration is relatively long irrespective of the 
backgrounds. On average, children are breastfed between 23 to 24 months (2 years). 
 

Table 2.9.  Median duration of breastfeeding children under 3 years, 1991-1997  
 

Background 1991 1994 1997 
     

Residence    
 Urban 18.8 22.1 22.1 
 Rural 24.0 24.8 24.7 

Region    
 Java-Bali 25.0 25.3 25.6 
 Outer Java-Bali I 20.4 21.4 21.7 
 Outer Java-Bali II 21.0 22.8 23.0 

Education    
 No Education 25.5 30.5 28.3 
 Some Primary 24.5 26.9 26.0 
 Completed Primary 23.4 23.1 24.3 
 Some Secondary+ 17.7 21.5 21.8 
     

Total Indonesia 23.0 23.8 23.9 
     

Note: Median here is based on the current status at survey time. 
Sources: The 1991, 1994 and 1997 IDHS.  
 

Table 2.10 presents information on induced abortion derived from the IDHS 
surveys. In order to obtain women’s abortion history in Indonesia, the DHS used 
indirect questions (Huntington et al., 1995). The percentage of women who ever used 
abortion as a contraceptive method is still relatively low. Though the percentage of 
currently married women who know about abortion increased over time, i.e. 19 
percent in 1987 (the 1987 NICPS) to 32 percent in 1997 (the 1997 IDHS), only 0.4 or 0.5 
percent of women reported ever having used this method. A higher proportion was 
registered among women in older age groups. However, IDHS figures are lower 
compared to existing studies on abortion in Indonesia. Widyantoro et al. (1990), for 
example, estimated that the total abortion in Indonesia could reach about 750,000 to 
one million per year. Using this approximation and the number of live births in 
Indonesia, Hull et al. (1993) estimated about 16.7 to 22.2 abortions per 1,000 live 
births, which was similar to the estimation in Utomo et al. (1982). In general, 
increased prevalence of abortion may indicate the growing numbers of young and 
unmarried women who become pregnant as a result of changing sexual behavior, 
and women who have health problems in pregnancy (e.g. young girls or older 
women).  
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In fact, abortion has been legalized in Indonesia since September 1992, as 
provided by Law No. 23 passed in 1992 regarding health (Hull et al., 1993). The 
health law allows abortion to be carried out for the purpose of saving the life of a 
pregnant woman. Furthermore, the State Ministry for Population at the 1994 
International Conference on Population and Development (ICPD) stated that 
abortion is strictly regulated in Indonesia and will never be used as a family planning 
method. Nevertheless, the practice and status of abortion in Indonesia is still a matter 
of debate, even among medical doctors (see Hull et al., 1993). Some medical doctors 
regard abortion as a simple and relatively lucrative medical procedure that ensures 
them a comfortable livelihood. On the other hand, others regard pregnancy 
terminations (abortion) as protection of the health and safety of women who would 
otherwise resort to illegal practitioners or to the use of traditional herbal mixtures. 
Several factors may contribute to the practice of illegal abortion. These include the 
fact that many people do not accept abortion for religious or cultural reasons and 
that society regards abortion as taboo.  
 

Table 2.10. Women who ever underwent abortion, 1991-1997 (%) 
 

        
Age group  Ever married    Currently married  

 1987 1991 1994 1997  1987 1991 1994 1997 

15-19 0.0 0.0 0.0 0.0  0.0 0.0 0.0 0.0 
20-24 0.1 0.2 0.1 0.2  0.1 0.2 0.1 0.1 
25-29 0.5 0.1 0.3 0.3  0.6 0.1 0.2 0.3 
30-34 0.5 0.6 0.5 0.8  0.5 0.5 0.5 0.8 
35-39 0.9 0.7 0.6 0.4  0.9 0.8 0.5 0.4 
40-44 0.3 0.4 0.6 0.5  0.4 0.4 0.7 0.6 
45-49 0.4 0.4 1.2 0.4  0.5 0.5 1.1 0.5 

          
Total 0.4 0.4 0.5 0.4  0.5 0.4 0.5 0.4 

          
Total women  11,884 22,909 28,168 28,810  10,907 21,109 26,186 26,886 

in survey          

Sources: The 1987 ICPS, 1991, 1994 and 1997 IDHS. 

 

2.4 Mortality  
 
In Indonesia, mortality analysis usually relates to the analysis of infant and child 
mortality. This is due to the fact that most information on mortality provided in 
demographic data sources is often limited to infant and child mortality. Population 
census, for example, collects information on the number of children ever born, 
children still alive, and infant deaths. There is no detailed information on the 
occurrence of the event. Thus, using this type of data, indirect estimation methods 
(i.e. the Brass method, 1975; Sullivan method, 1974; and Trussell method, 1975) have 
been used to estimate the infant mortality rate (IMR) from the census. Currently, 
infant and child mortality can be estimated directly using the Indonesia demographic 
and health survey (IDHS) data. A full birth history from each woman has been 
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recorded in this survey. For each live birth the survival status of the child is noted. 
For children who died, the age at death was recorded. The IMR is calculated directly 
as a ratio of the number of infant deaths (the death of children before reaching age 
one) and the number of children born alive in a certain time period. Nevertheless, 
both direct (from the IDHS) and indirect (from the census) measures are subject to a 
large number of potential errors of coverage, calculation, and interpretations. 
Therefore, mortality measures in Indonesia have to be interpreted carefully.  

On the other hand, there is relatively little knowledge about Indonesian adult 
mortality both at national and regional levels. Adult mortality is often estimated 
indirectly on the basis of infant and child mortality through a set of model life tables 
such as the regional life tables developed by Coale and Demeny (1966). Based on 
estimated child survivorship rate to age 5 years from census and survey data, 
mortality statistics regularly published by Indonesian CBS (Badan Pusat Statistik, BPS) 
have consistently relied on the West model. Nevertheless, the issue of 
appropriateness of the model life tables to estimate Indonesian mortality pattern is 
often a matter of debate. There are already other ways to estimate the mortality rates 
apart from the West model. For example, Nitisastro (1970) used the United Nations 
(UN) life tables for population projections. Heligman (1975) constructed life tables for 
Indonesia based on survival ratio between the 1961 and 1971 censuses. Sinquefield 
and Kartoyo (1977) estimated Indonesian life tables for 1965-1970 by using the 1973 
Fertility Mortality (FM) Survey. A study by Hull and Rohde (1978) used the South 
model to calculate mortality rates in Java in 1972. McDonald (1978) constructed 
Indonesian female life tables from the 1976 SUPAS data on the survival of mothers. 
Another study by Peter Gardiner (1978) examined the age-sex specific death rates 
from the results of the Indonesian Sample Vital Registration Project (SVRP) 1974-1977. 
A more recent study by Agung et al. (1997) used the 1996 SUSENAS data to construct 
Indonesian life tables. This topic will be elaborated further in section 2.4.2 which 
discuses adult mortality rates. 

This section gives an overview of the trends of mortality in Indonesia during 
the last three decades. It starts with a discussion of trends in infant mortality in 
section 2.4.1, followed by adult mortality in section 2.4.2, and followed by the 
determinants of mortality in section 2.4.3.  
 

2.4.1 Infant Mortality Rate (IMR) 
 
The World Health Organization (WHO) has stated that child mortality especially 
IMR is an important indicator that can be used to reflect the health of a population 
(cited in Sastrasuanda, 1995). In fact, a newborn baby is highly susceptible to the 
environment and social status of his/her parents. Success in preventing and 
eradicating diseases that cause infant death is reflected by a decline in IMR. The 
government of Indonesia therefore has made various efforts to decrease the IMR and 
set the goal of a healthy population by the year 2000, i.e. the establishment of the 
National Health System. However, to date this target has not been reached. There 
was a lack of organizational commitment to this goal, especially after the economic 
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crisis which affected Indonesia in mid-1997. Therefore, the government of Indonesia 
has extended the target of this goal to 20106. 

Literature on Indonesian mortality indicates that the mortality rates (i.e. IMR) 
have displayed a downward trend since the 1950s as the population entered a period 
of social stability and improved welfare (Utomo and Iskandar, 1986). Evidence from 
census and survey data during the last three decades have confirmed that the IMR in 
Indonesia continues to decline. Table 2.11 shows the IMR trends in Indonesia 
between 1967 and 1997. These were estimated indirectly (i.e. the Trussell method) 
from the census and intercensal survey (SUPAS) data and estimated directly from the 
IDHS data. With regard to the direct estimates, however, the IMR in some provinces 
outside of Java and Bali were not calculated from the 1987 and 1991 surveys. In those 
surveys, mortality data for provinces outside of Java and Bali were not representative 
and did not allow an estimation of the IMR at provincial level. 

Indirect estimates from the censuses and SUPAS data indicate that Indonesian 
IMR declined as much as 65 percent during the last three decades. The IMR declined 
from 145 deaths per thousand live births (1971 census refers to the period 1967-1971) 
to 71 deaths per thousand live births (1990 census refers to the period 1986-1990). It 
continued to decrease and registered 51 per live births in the period 1991-1995, as 
estimated from the 1995 SUPAS. The SUPAS data show similar trends: a decline in 
IMR but with different levels than what was estimated from the census data. From 
the 1976 survey data, for example, the IMR was estimated at 107 deaths per 1,000 live 
births. It was, however, lower than the average levels estimated from the 1971 and 
1980 census; i.e. 127 births per 1,000 live births. Hull and Sunaryo (1978) found that it 
was due to the error in the 1976 SUPAS in reporting the age of children at death. 
There was a tendency among respondents to omit infant death by including this 
death as a death at age one year. In addition, the SUPAS usually covers a smaller 
sample size than the census does.  

Likewise, direct estimates from the IDHS data show that Indonesian IMR 
declined during the last 20 years. It declined from 75 deaths per thousand live births 
(the 1987 NICPS refers to the period 1977-1987) to 52 deaths per 1,000 live births (the 
1997 IDHS refers to the period 1987-1997). Furthermore, the difference in the levels of 
IMR estimated directly and indirectly has been narrowing since the 1990s.  

Table 2.11 reveals sharp differences of the IMR among the provinces in 
Indonesia. The IMR declined in every province with different speed. The decrease in 
infant mortality rate in some provinces is faster than in other regions. The IMR in the 
provinces of Jakarta and Maluku, for example, decreased by 80 percent during the 
period 1967-1997. It decreased from 129 and 143 deaths per 1,000 live births (based 
on the 1971 census) to 26 and 30 per thousand live births (based on the 1997 IDHS) in 
those provinces, respectively. Meanwhile, the IMR in the provinces of West Nusa 
Tenggara and Irian Jaya, respectively, decreased by 50 and 25 percent. It decreased 
from 221 and 86 deaths per 1,000 live births to 111 and 65 per thousand live births, 
respectively. The 1997 IDHS data show that the IMR in the provinces of Jakarta and 
Yogyakarta were 26 and 23 deaths per thousand live births, while in the province of 

                                                           

6 Extracted from http://www.indonesia.nl/hb2000/health.html 
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West Nusa Tenggara it was 110 per thousand live births. Based on both the direct 
and indirect estimates, the IMR is relatively advanced in Java’s provinces and Bali 
than in the other provinces.  

 
Table 2.11  Infant mortality rate (IMR) in Indonesia by province estimated by indirect 

and direct methods, 1967-1997 
 
 Indirectly estimated  Directly estimated 

 Region/Province PC 71 PC 80 PC 90 IPS 95  NICPS87 IDHS91 IDHS94 IDHS97 
  1967-71 1976-80 1986-90 1991-95  1977-87 1981-91 1984-94 1987-97 

           
Indonesia 145.2 108.7 71.3 51.1  75.2 74.2 66.4 52.2 
Sumatra          
 Dista Aceh 142.5  93.1 58.4 37.0  - - 58.4 58.3 
 North Sumatra 121.3  88.7 60.9 45.1  - - 61.4 45.5 
 West Sumatra 152.4 121.1 74.0 60.3  - - 67.6 45.2 
 Riau 146.3 109.8 65.0 39.0  - - 71.7 60.7 
 Jambi  154.5 120.9 73.6 44.7  - - 60.2 60.4 
 South Sumatra 155.3 101.7 71.1 54.2  - - 59.6 53.0 
 Bengkulu 166.9 111.0 69.3 60.1  - - 74.1 72.3 
 Lampung 145.9   99.3 69.3 48.0  - - 38.1 48.2 

Java          
 Jakarta 128.9   81.8 43.1 22.4  52.9 44.9 29.8 26.1 
 West Java 167.4 133.7 90.3 56.0  94.7 116.9 88.8 60.6 
 Central Java 144.0   98.6 65.0 38.9  47.8 48.8 51.5 45.2 
 Yogyakarta 102.1   62.1 41.7 23.0  37.6 37.5 30.4 23.4 
 East Java 120.3 97.3 63.6 56.2  71.6 69.3 62.1 35.8 

Nusa Tenggara          
 Bali  130.5 92.5 51.3 34.1  65.6 49.1 58.0 39.5 
 West N. Tenggara 220.5 189.0 144.6 101.2  - - 109.8 110.5 
 East N. Tenggara 153.8 128.1 77.0 58.7  - - 70.6 59.7 
 East Timor n.a n.a 84.6 73.0  - - 45.8 32.8 

Kalimantan          
 West Kalimantan 144.2 118.79 81.3 57.4  - - 96.8 70.3 
 Centr. Kalimantan 129.5 100.16 57.7 34.3  - - 16.4 55.3 
 South Kalimantan 165.2 123.16 90.8 77.6  - - 82.9 70.7 
 East Kalimantan 103.7 100.32 58.4 45.8  - - 61.1 50.7 

Sulawesi          
 North Sulawesi 113.8 93.3 63.0 41.3  - - 65.6 47.6 
 Central Sulawesi 150.1 130.1 92.3 72.0  - - 87.4 94.5 
 South Sulawesi 161.4 110.6 70.3 55.9  - - 63.7 63.0 
 S.east Sulawesi 167.4 116.1 77.3 55.2  - - 78.9 78.1 
           

Maluku 143.3 123.2 76.4 57.9  - - 68.0 29.5 
Irian Jaya 85.9 104.8 80.3 58.4  - - 61.3 64.7 
           

Note:   For indirect estimation, the Trussell method was used, and information was derived 
from the mother’s age groups 20-24, 25-29, and 30-34 years.  

Sources: The 1971, 1980, 1990 censuses, 1995 SUPAS, 1987 NICPS, 1991, 1994, and 1997 IDHS. 

 



CHAPTER 2: RECENT POPULATION DYNAMICS 
 

 41 

Substantial variations in the IMR are also found among provinces in the same 
islands. On Java Island, for example, the 1997 IDHS data showed that the IMR in the 
province of Central Java was about 48 percent higher than in the neighboring 
province of Yogyakarta (i.e. 45 versus 23 deaths per thousand live births). Compared 
to other provinces in Java, the IMR in the province of West Java is the highest over 
time. The average IMR in Sumatra’s provinces is not much different from the IMR at 
the national level. Since about 80 percent of Indonesian population live on Java, Bali 
and Sumatra, mortality changes in these islands have contributed substantially to the 
mortality changes at the national level. 

While the indirect method estimated IMR declined in every province over 
time, evidence from the 1997 IDHS indicate that the directly estimated IMR in some 
provinces increased, e.g. in the provinces of Lampung, Central Kalimantan, Central 
Sulawesi, and Irian Jaya. In the period 1984-1994, the IMR in those provinces were 38, 
16, 87, and 61 deaths per 1,000 live births, respectively. In the period 1987-1997, the 
IMR for those provinces increased to 48, 55, 94 and 64 deaths per 1,000 live births, 
respectively. This phenomenon may be due to the sample covered. Using period-
cohort data from the 1994 and 1997 IDHS (see Chapter 7), it is found that the number 
of infant deaths in those provinces is relatively too small to estimate the IMR. The 
estimation considers an observation window of 5 years prior to the survey time. In 
the province of Central Kalimantan, for example, only 3 and 7 events (infant deaths) 
were recorded within the periods 1990-1994 and 1993-1997, respectively.  

 

2.4.2  Adult Mortality Rates 
 
In this subsection, we adopt two approaches in order to elaborate the trends of adult 
mortality in Indonesia. First, we use life expectancy at birth, which is estimated 
indirectly from the West model and based on the levels of IMR. It has been widely 
utilized in the official reports of Indonesian CBS. Second, we consider some studies 
that attempted to compose the age-specific mortality rates by using other methods 
than the West model. Those approaches will also be used to give an overview of the 
regional mortality patterns in Indonesia. 

Due to the fact that the census and surveys provide inadequate information on 
adult mortality, Indonesian adult mortality rates are commonly derived from the 
standard practice of the West model of life tables from Coale and Demeny (1966). 
Table 2.12 shows life expectancy at birth in Indonesia and its provinces derived from 
corresponding life table levels from the West model. These values are based on their 
IMR level estimated indirectly from the 1971, 1980 and 1990 censuses and the 1995 
intercensal survey (SUPAS). Both at national and provincial levels, in accordance 
with the declining IMR, life expectancy increased over time. At the national level, life 
expectancy increased from 45.7 years (estimated from the 1971 census) to 64.4 years 
(estimated from the 1995 SUPAS). At the regional level, the provinces of Jakarta and 
Yogyakarta, where the IMR is small, have the highest life expectancy (e.g. 71.9 years 
and 71.7 years, respectively, according to the 1995 SUPAS). Likewise in the IMR 
analysis, life expectancy in Indonesian regions also varies. Provinces in Java, Bali and 
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Sumatra have higher life expectancy (close to the national figure) than provinces in 
the rest of Indonesia. Based on the 1995 SUPAS, life expectancy in West Nusa 
Tenggara, East Timor, South Kalimantan, and Central Sulawesi was less than 60 
years, while at the national level it was 64.4 years.  

 
Table 2.12. Life expectancy in Indonesia based on the life table levels, 1967-1991 
 

  Levels of life tables (the West model)  Life expectancy  

Region/province PC71 PC80 PC90 SP95  PC71 PC80 PC90 SP95 
 (1967) (1976) (1986) (1991)  (1967) (1976) (1986) (1991) 

           
Indonesia 11.87 14.47 17.62 19.50  45.7 52.2 59.8 64.4 
Sumatra          

 Dista Aceh 12.05 15.74 18.80 20.88  46.2 55.2 62.7 67.8 
 North Sumatra 13.53 16.11 15.56 20.09  49.9 56.1 62.1 65.8 
 West Sumatra 11.40 13.54 17.37 18.62  44.6 49.9 59.2 62.2 
 Riau 11.80 14.39 18.18 20.65  45.6 52,0 61.2 67.2 
 Jambi 11.26 13.56 17.41 20.13  44.2 50,0 59.3 66,0 
 South Sumatra 11.21 15.04 17.63 19.19  44.1 53.6 59.8 63.7 
 Bengkulu 10.48 14.30 17.80 18.64  42.3 51.8 60.2 62.3 
 Lampung 11.83 15.23 17.80 19.80  45.6 54,0 60.2 65.1 

Java          
 Jakarta 12.98 16.7 20.54 22.50  48.6 57.6 66.3 71.9 
 West Java 10.45 12.65 15.97 19.02  42.3 47.7 55.8 63.2 
 Central Java 11.95 15.28 18.18 20.69  45.9 54.1 61.2 67.3 
 Yogyakarta 15.00 18.45 20.42 22.42  53.4 61.8 66.6 71.7 
 East Java 13.60 15.39 18.32 19.00  50.1 54.4 61.5 63.2 

Nusa Tenggara          
 Bali 12.87 15.79 19.48 21.18  48.3 55.4 64.3 68.5 
 West Nusa Tenggara 7.50 9.18 11.91 15.08  35,0 39.1 45.9 53.7 
 East Nusa Tenggara 11.30 13.03 17.11 18.77  44.4 48.7 58.6 62.6 
 East Timor   16.45 17.47    57,0 59.4 

Kalimantan          
 West Kalimantan 11.94 13.71 16.74 18.89  45.9 50.4 57.7 62.9 
 Central Kalimantan 12.94 15.16 18.87 21.16  48.4 53.8 62.8 68.5 

 South Kalimantan 10.59 13.39 15.93 17.05  42.6 49.6 55.7 58.4 
 East Kalimantan 14.87 15.15 18.8 20.02  53.2 53.8 62.7 65.7 

Sulawesi          
 North Sulawesi 14.08 15.72 18.37 20.46  51.3 55.2 61.6 66.7 
 Central Sulawesi 11.55 12.90 15.81 17.55  45,0 48.3 55.4 59.6 
 South Sulawesi 10.82 14.32 17.70 19.03  43.2 51.8 60,0 63.2 
 Southeast Sulawesi 10.45 13.90 17.08 19.10  42.3 50.8 58.5 63.4 
           

Maluku 11.99 13.39 17.16 18.84  46,0 49.6 58.7 62.8 
Irian Jaya* 13.36 14.79 16.82 18.80  56.7 53,0 57.9 62.7 

           

Notes: * Irian Jaya in 1971 estimated only for urban area. Years in the brackets are reference 
years.  

Source:  ICBS (1997b). 
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By using the same model (West model) life tables in every province implies 
similar patterns of mortality by age group over time. It also means that differences 
between life expectancy for males and females remain constant. In the West model, 
the life expectancy for females is always higher than that for males. That assumption 
is unrealistic for a country like Indonesia where regional differences are obvious. 
Hence, it is not surprising that some scholars attempted to show that Indonesian 
mortality patterns differ from the model patterns, the West model particularly.  

In 1975, Heligman attempted to construct Indonesian life tables by comparing 
age structures of population and survivors in two censuses, the 1961 and 1971 
censuses. Based on cohort survival rates computed from the smoothed census age 
distribution, Heligman concluded that Indonesia’s mortality patterns resembled that 
of the Indian population of Malaysia, for which reliable data were available. Then, 
using the logit transformation technique developed by Brass (1975), data of 
survivorship were adjusted to age patterns. It was found that the increase in life 
expectancy in several age groups was not similar as was often assumed in the model 
life tables. Between 1961 and 1971 censuses, life expectancy at age 20 for females and 
males increased by 1 year, respectively, 37.54 and 35.38 years in 1961; and 38.48 and 
36.32 years in 1971. Meanwhile, life expectancy at birth increased by 2 years, 40.85 
and 38.09 years in 1961 and 42.96 and 40.15 years in 1971 (Heligman, 1975: Tables G, 
H, I and J).  

In 1977, Sinquefield and Kartoyo generated Indonesian life tables by using 
data from the 1973 fertility mortality (FM) survey. The study concluded that 
Indonesian adult mortality was relatively lower than that found in the West model 
life table, which was estimated from data on infant mortality. The life tables were 
constructed by combining two estimates of (1) the patterns of mortality and (2) the 
level of infant mortality. The patterns of mortality were generated from information 
on the number of people (male population subdivided by single-year age group, and 
urban and rural areas) who had died within 12 months prior to the survey. 
Meanwhile, the level of infant mortality was estimated from information on infant 
death for the period 1965-1970, as studied by McDonald et al. (1976). Nevertheless, 
though the survey was large (i.e. 54,214 households) and covered main parts of 
Indonesia (i.e. Sumatra, Bali, Sulawesi, and Java, excluding Jakarta and Yogyakarta), 
the data were only collected from the households where there was a woman of 
reproductive age (i.e. 15-49 years). Thus, a household without any reproductive 
woman was excluded. In view of limitations posed by the data and comparing the 
generated life tables with the West and South models, the study concluded that 
Indonesian mortality pattern might better be presented by the South model. 

McDonald (1978) challenged the previous study by arguing that adult 
mortality rates in Indonesia were higher than the levels implied by the regional 
model life tables based on estimates of mortality at the younger age. It was based on 
a comparison of the 1961 and 1971 censuses, which were studied by Heligman (1975) 
and McDonald and Sontosudarmo (1976). In addition, McDonald also criticized the 
study from Sinquefield and Kartoyo (1977) because of their methods. The study 
ignored the time difference between infant mortality in the year preceding the survey 
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(i.e. 1972) and infant mortality referring to the period 1965-1970. In fact, such a 5-year 
difference may translate into a decline in the IMR by about 12 percent (McDonald, 
1978:3).  

Gardiner (1978) composed the age patterns of mortality in Indonesia based on 
the age patterns of death from the Indonesian Sample Vital Registration Project (SVRP) 
data. The registration covered a large sample size (i.e. 250,000 respondents) and was 
conducted in 10 regions (i.e. 5 regions in Java and one region in Bali, West Nusa 
Tenggara, North Sumatra, South Kalimantan, and South Sulawesi). The study found 
that mortality levels at age 10-40 years were extremely lower than infant mortality. In 
rural areas, it was found that the life expectancy for females was higher than for 
males, which is different from the regional model life tables (cited from Iskandar, 
1997:212-213).  

Due to increased availability of demographic data, including information on 
mortality at any age, more has been done to estimate adult mortality rates in 
Indonesia. Iskandar (1997:214) mentioned that data from the national household 
health survey (Survai Kesehatan Rumah Tangga, SKRT), for example, were utilized to 
calculate directly age death rates (i.e. the 1980 and 1986 SKRT) and proportion of 
death by age group (i.e. the 1992 and 1995 SKRT) (see Table 2.13). It shows that, in 
general, the levels of Indonesian mortality decreased for all ages, e.g. the infant 
mortality rate decreased from 104.8 in 1980 to 71.8 in 1986. In terms of proportion of 
death, it decreased in the younger age groups and increased in the older age groups. 
For example, the proportion of infant deaths decreased from 23 percent in 1992 to 
12.9 percent in 1995, while it increased in the population aged 55 and older from 39 
percent in 1992 to 54 percent in 1995. Table 2.13 also shows that using a broader age 
group (i.e. 10-year age groups), the IMR in 1980 and 1986 were estimated higher than 
the elderly mortality rates. 
 

Table 2.13. Age-specific mortality in Indonesia, 1980, 1986, 1992, and 1995 
 

 Death rates  Proportion of death 
Age group 1980 1986  1992 1995 

      
<1 104.8 71.8  23.3 12.9 
1-4 19.6 10.6  8.1 4.6 
5-14 2.4 1.6  4.7 4.3 
15-24 2.5 1.8  3.4 3.8 
25-34 2.7 2.3  4.3 6.0 
35-44 6.8 3.7  6.7 6.9 
45-54 15.0 8.1  9.5 7.9 
55+ 44.3 21.7  39.0 53.5 
All ages 12.1 7.0  100.0 100.0 
(n)    (1,222) (1,213) 
      

Source:  Iskandar (1997), table 11.3a and 11.3b. 
 

Furthermore, using data from the 1996 SUSENAS and the 1980 and 1990 
censuses, the Demographic Institute, University of Indonesia (Agung et al., 1997) 
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constructed Indonesian life tables. Instead of using the direct method, the Reed-
Merrell method was applied to calculate indicators in an abridged life table (i.e. 10-
year age groups, except in the first age group). Based on the survivorship ratio from 
two consecutive censuses, it was found that age mortality patterns in Indonesia were 
not similar to any models from the Coale-Demeny life tables. From the 1996 Susenas 
data, the study concluded that Indonesian life table was similar to the West model. 
The estimated age-specific death rates followed a U-shaped pattern, i.e. relatively 
high at infant age, low for ages one to 55 years and then high again for ages beyond 
55 years.  

The studies mentioned above have attempted to show that Indonesian 
mortality follows a specific pattern. Coale and Demeny stated (Manual IV from UN, 
1973:36) that there is little foundation for confidence that the relationship between 
mortality rates at different ages in the West model holds closely in a population in 
Africa, Asia or Latin America. Indeed, the Coale-Demeny life tables were mainly 
constructed based on mortality histories of developed countries. Nevertheless, those 
studies often faced difficulties in obtaining representative data, i.e. the coverage was 
far from national. Fortunately, since the 1980s more data sources are available and 
information on mortality for all ages across the country has been recorded. Among 
those data sources are the National Household Health Survey (SKRT) and the 
National Social and Economic Survey (SUSENAS). A detailed description about these 
data sources is elaborated in Chapter 4. In addition, the present study utilizes the 
1996 SUSENAS data to derive patterns of adult mortality in Indonesia and its 
regional differences by using direct estimation method (see Chapter 7).  

 

2.4.3  Determinants of Mortality  
 
In a recent study on mortality and health in Indonesia, Lieberman and Marzoeki 
(1999) stated that the government of Indonesia has been very committed to the 
program Health for All (HFA), in which it was a co-signatory at the UN conference in 
Alma Ata in 1979. In order to actualize the program, the government of Indonesia 
has built and staffed over 1,700 health centers, 19,000 health subcenters and 285 
hospital districts and 50 special referral hospitals across Indonesian regions. Civil 
servant employees of health centers and hospitals support more than a quarter 
million posyandu (pos pelayanan terpadu), the monthly village gathering to promote 
child and maternal cares, and nutrition. The decline in infant mortality rate in all 
regions is one of its successes. Nevertheless, other indicators such as maternal 
mortality rate and nutritional status did not reflect any significant contribution of the 
HFA program. The Ministry of Health (1999) has observed that supplementary food 
programs for children under five had not produced the desired effect. Moreover, the 
funding for the distributed food was not entirely consumed by the children, but also 
by other family members. It is apparent that many factors affect the trends and levels 
of mortality in Indonesia.  

This subsection focuses on the determinants of mortality, particularly cause of 
deaths. Where infant mortality is concerned, Mosley and Chen (1984) located causes 
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in infection and nutritional deficiencies which retard growth and lead to excessive 
loss of weight, and then progressively wear down the individuals resistance to illness 
such as respiratory infection, diarrhea or measles, ending in death. An improvement 
in socioeconomic resources resulting in more effective use of health facilities and 
improvement in medical technologies will lead to a decrease in the IMR.  

Table 2.14 shows how the socioeconomic background of parents, especially 
the mother’s, affects infant mortality. Children born in urban areas are less likely 
than those born in rural areas to die in infancy or childhood. Children born in more 
developed area (i.e. Java-Bali) tend to live longer than their counterparts in less 
developed regions (i.e. Outer Java-Bali). Regarding the mother’s education, the more 
educated the mother is the lower the IMR. Table 2.14 also shows that the maternity 
care determines the infant mortality rates as well. A mother’s age at childbirth and 
the interval between two births also affect the levels of infant and child mortality. In 
Indonesia, IMR is lower among women aged 20-29 years than women in other age 
groups. The longer the birth interval between two births, the lower the likelihood 
that children will die in infancy or childhood.  

For developing countries such as Indonesia, where the data on adult mortality 
are difficult to obtain, the infant mortality rate has been widely used as one of the 
indicators of mortality transition. Mortality transition is often referred to as an 
epidemiological transition, which is partly a health transition. It relates to the 
changes in disease patterns, mortality patterns, and the conditions associated with 
these changes (Bobadilla et al., 1993, cited in Hilderink, 2000). It is sometimes related 
to the underlying causes of death (see e.g. Omran, 1971, 1983).  

Studies on causes of death where Indonesian mortality is concerned (e.g. 
Djaja, Soemantri and Siregar, 1993; Suwandono et al. 1999) have shown that 
characteristics of epidemiological transition in Indonesia are not similar to the 
transition in the industrialized countries. These patterns are derived from the 
National Households Health Survey (SKRT). The data, however, are not fully 
reliable. There are limitations in the sample size and the method applied, particularly 
in determining the underlying cause of death. The sample covered in the 1980 survey 
was 905 cases, while it was 2052 cases in the 1986 survey, 1235 cases in the 1992 
survey, and 3484 cases in the 1995 survey. Information on the cause of death was 
often collected indirectly (e.g. reported by the family member). In order to know 
precisely the cause of death from respondents, interviewers have to pay more 
attention to the time interval between deaths and survey time, and between time of 
illness and death. Changes in methodology among these surveys that produced these 
data and lack information on mortality rates do suggest caution in their 
interpretation. These patterns may already be changing because infectious diseases 
are becoming less prevalent. Although currently the cause of mortality in Indonesia 
does not mirror that in the industrialized countries, it may at some not too distant 
point in the future (Suwandono, et al. 1999).  
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Table 2.14. Infant and child mortality by demographic and socioeconomic 
background of mothers, 1977-1997 

 
 Period 
Background 1977-1987 1981-1991 1984-1994 1987-1997 

  Infant Child Infant Child Infant Child Infant Child 

Residence         
 Urban 50.9 28.4 57.2 28.1 43.1 16.2 35.7 12.3 
 Rural 84.1 43.2 81.0 38.5 75.2 33.0 58.0 21.8 

Region         
 Java-Bali 70.3 36.9 78.8 34.3 66.5 25.3 46.8 16.4 
 Outer Java-Bali I 83.7 42.0 69.2 37.3 66.8 32.4 58.3 22.8 
 Outer Java-Bali II 75.5 47.1 65.9 36.0 65.3 31.8 60.7 23.9 

Education of mother         
 No education 98.8 48.4 89.0 46.2 90.5 44.8 77.5 33.4 
 Some primary 82.5 48.5 85.4 43.4 79.2 34.3 63.4 24.2 
 Completed primary 60.1 26.2 74.5 29.8 59.2 22.3 54.5 18.4 
 Some secondary + 33.9 9.2 34.6 12.7 39.5 11.6 28.0 7.4 

Medical/maternity care         
 No maternity care   119.7 45.5 107.0 53.5 96.3 24.8 
 Either antenatal or  

     delivery care 
   

61.0 
 

22.7 
 

51.8 
 

22.7 
 

49.7 
 

12.1 
 Both antenatal and  

    Delivery care 
   

39.7 
 

12.3 
 

39.0 
 

10.4 
 

32.4 
 

7.8 
Mother’s age at birth         
 less than 20 99.2 36.8 113.3 38.4 86.8 29.8 63.4 21.9 
 20-29 68.1 38.5 65.3 34.5 60.2 27.3 47.4 17.3 
 30-39 74.2 41.6 65.4 34.6 67.2 29.9 57.2 23.7 
 40-49 71.1 53.1 74.8 49.4 72.4 25.9 41.3 5.5 

Birth Interval         
 Less than  2 years 109.1 50.6 114.5 51.1 117.7 46.2 103.4 35.3 
 2-3 years 62.1 45.7 68.4 38.8 63.1 31.9 51.8 21.3 
 4 years or more 50.6 25.6 45.3 18.3 42.6 15.6 31.8 16.7 
          

Indonesia 75.2 39.1 74.2 35.4 66.4 28.3 52.2 19.4 
         

Notes:  Married observed from currently married women aged 25-49 at survey time. 
            Infant and child mortality rates were estimated using the 10 years data prior to 

survey. 
Sources:  The 1987 NICPS, the 1991, 1994 and 1997 IDHS. 

 
Based on the National Households Health Survey (SKRT) data, Table 2.15 

shows that the proportion of deaths due to infectious diseases declined from 58.6 
percent in 1980 to 32.3 percent in 1995. The major cause of infant and child mortality 
in Indonesia is found in the synergistic effects of malnutrition, diarrhea, and 
respiratory infections (Djaja, Soemantri and Siregar, 1996). The 1992 SKRT data 
showed that the prominent causes of deaths were acute respiratory infection, 
diarrhea, and neonatal tetanus. It shows that causes of infant deaths in Indonesia 
shifted towards a higher proportion of acute respiratory infections, while diarrhea, 
tetanus and prenatal disorders fell significantly.  
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Table 2.15.  Causes of death in Indonesia, 1980-1995 (%) 
 

  Year 

Cause of death 1980 1986 1992 1995 

     
1.  Infectious diseases 58.6 44.6 40.8 32.3 

 Respiratory Infection 17.8 6.2 9.5 n.a 
 Diarrhea 18.8 12.0 8.0 7.4 
 Tuberculosis 8.4 8.6 11.4 9.6 
 Tetanus 6.5 6.0 2.1 1.4 
 Typhus Parasite disease 3.3 3.1 n.a 5.5 
 Bronchitis,  2.2 3.8 5.1 6.4 
 Diftery 1.0 1.5 1.9 n.a 
 Malaria 0.6 3.4 2.8 2.0 

2.  Non Infectious diseases     
 Cardiovascular  9.9 9.7 16.5 16.1 
 Hearth diseases 4.2 3.3 n.a 4.2 
 Neoplasm 3.4 4.3 4.0 5.2 
 Degenerative disease 5.0 3.1 1.8 7.1 
      

3.  Accident & violence 3.5 4.7 5.3 4.9 
4. Complication of childbirth 0.8 1.7 2.1 1.9 
5. Infant diseases 3.1 5.3 0.7 8.5 
6. Others 11.5 23.3 28.8 19.8 

      
 Total 100.0 100.0 100.0 100.0 
 (N) (905) (2052) (1235) (3484) 
      

Sources:  The 1980, 1986, 1992, and 1995 SKRT. 
             Djaja, Soemantri and Siregar (1996); and Suwandono et al. (1999). 

 
Recently, Indonesia has faced major political and economical uncertainties. 

Levels of this uncertainty vary among the regions. In some regions, such as Aceh, 
Maluku, Irian Jaya, and East Timor the situation is alarming. Many people have died 
in the accompanying violence and civil war in those regions. This particular cause of 
death may exert a temporary effect but may have a large impact on the structure of 
the population since the majority of victims are adults and males. Using a particular 
life tables, such as the West model, is inadequate to capture these realities. It may be 
that the level of IMR may remain constant but adult mortality may increase.  

In addition, HIV/AIDS cases have been found among Indonesians. It started 
with 6 cases in 1987 and increased to 2150 cases (cumulative, 1572 HIV and 578 
AIDS) at the end of June 2001 (the Ministry of Health, 2001). The number of males 
infected is higher than females, respectively, 1286 and 738 cases. Most of those 
infected belong to the productive age group (aged 15-59 years). Initially, HIV/AIDS 
was linked to homosexuals. However, cases in Indonesia show that infection is 
higher for heterosexuals: 1253 cases among heterosexuals and 130 cases among 
homosexual, whereas 415 cases were found among drug users, and 12 cases as a 
result of perinatal transmission. Table 2.16 shows the prevalence of the HIV/AIDS in 
Indonesian regions. At the regional level, HIV/AIDS was largely found among 
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people in Java, particularly in Jakarta. In Sumatra, the province of Riau has the 
highest prevalence, with the highest incidence in industrial areas, e.g. Batam Island, 
close to Singapore. The same can be said for Irian Jaya, particularly in industrial 
areas.  
 

Table 2.16 Cumulative AIDS/HIV cases by province in Indonesia, June 2001 
 

     AIDS cases* 

Region/Province AIDS HIV(+)  Indonesian Foreigner  Death 

         
Indonesia 578 1572  453 49  169 
Sumatra        

 Dista Aceh 0 1  0 0  0 
 North Sumatra 8 27  8 0  3 
 West Sumatra 1 8  1 0  1 
 Riau 15 183  15 0  7 
 Jambi  0 6  0 0  0 
 South Sumatra 2 72  2 0  2 
 Bengkulu 0 0  0 0  0 
 Lampung 0 3  0 0  0 

Java        
 Jakarta 229 525  206 23  83 
 West Java 37 57  36 1  15 
 Central Java 6 24  5 1  5 
 Yogyakarta 6 7  5 1  3 
 East Java 22 94  20 2  12 

Nusa Tenggara        
 Bali  26 89  16 10  9 
 West N. Tenggara 3 0  1 2  0 
 East N. Tenggara 0 4  0 0  0 
 East Timor 0 0  0 0  0 

Kalimantan        
 West Kalimantan 1 49  1 0  1 
 Central Kalimantan 0 27  0 0  0 
 South Kalimantan 0 4  0 0  0 
 East Kalimantan 1 13  1 0  1 

Sulawesi        
 North Sulawesi 7 1  7 0  4 

 Central Sulawesi 0 0  0 0  0 
 South Sulawesi 1 15  1 0  1 
 Southeast Sulawesi 0 0  0 0  0 
         

Maluku 3 16  0 3  2 
Irian Jaya 210 338  202 8  109 

         

Notes:  HIV cases: 18 cases in North Sumatra, 11 cases in South Sumatra, 12 cases  in Riau, 27 
cases in Central Kalimantan, 28 cases in West Kalimantan, and 82 cases in Irian Jaya 
were infected Thai fishermen who have returned to their country.  

          *  The nationality is not known in some cases 
Source: Directorate General of CDC & EH, Indonesian Ministry of Health, 2001 
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The first case was found among Thai fishermen who worked in Irian Jaya. 
Although these infected people later returned to their home country, the disease had 
spread among the local Indonesian people. Another region with high prevalence is 
Bali, which is famous for its tourist industry. It seems that higher prevalence is often 
found in areas that are cosmopolitan and highly commercialized. HIV/AIDS impacts 
on the life style (including sex life) of the people, who reside in those regions, 
especially among the commercial sex workers (CSWs). Current research on CSWs in 
three regions in Indonesia (Utomo, 1999) found that in spite of high percentages of 
respondents who have ever heard of HIV/AIDS, respondents’ knowledge in regard 
to the means of transmission and prevention of HIV/AIDS is still low. In other 
words, the CSWs are potential victims of infection and transmitters as well.  

 

2.5  Migration 
 
Migration is another demographic variable that influences the distribution and 
growth of population. It has contributed to the population dynamics in both origin 
and destination regions. In this section we distinguish between internal and 
international migration. The difference between these two types of migration is in the 
dimension of space. International migration is often influenced by government 
control, regulations and policies (i.e. immigration policies) both at origin and 
destination regions.  

Discussion about the trends and patterns of internal migration will be 
addressed in section 2.5.1, which describes the problems surrounding the collection 
of data for internal migration analysis. In this section we use the proportion of out-
migrants by age as an indicator of migration. Section 2.5.2 continues the discussion 
with an analysis of international migration. Finally, section 2.5.3 gives an overview of 
the reasons to migrate.  

 

2.5.1  Internal Migration  
 
Several studies on mobility in Indonesia have established many types of mobility. 
Regardless of the intention to settle permanently, types of mobility define migration 
in terms of space (the boundary which should be crossed) and time (duration spent by 
the person in the area of destination). Commuting, circulation migration, and 
permanent migration are distinguished by the degree of permanence of the 
movement. When people return on the same day to their place of residence and 
spend a minimum number of hours in the place of destination, they are called 
commuters (Willekens, 1982:78). If migrants spend the night in the place of 
destination, but regularly return to their place of origin, they are considered as 
circular migrants (Zelinsky, cited by Jones and Richter, 1981:169). If migrants stay in 
their place of destination for at least six months and regard this as their usual place of 
residence, they are considered as permanent migrants (Forbes, 1981).  

In the context of Indonesia, a census is often used as the main data source to 
derive information on internal migration. A migrant is defined as a person who had 
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moved officially to the area of destination or lived at least six months in the area of 
destination (permanent migrant as defined by Forbes). The types of migration found 
in Indonesian census and intercensal survey are lifetime, recent and return 
migration. A person who at the time of survey or census is not living in his/her place 
of birth is defined as a lifetime migrant (Walsh, 1978). A person who has a different 
place of residence compared to the previous residence, i.e. 5 years ago, is called a 
recent migrant. A return migrant is defined as a person who had migrated from area 
A to B and then returned permanently to area A (Newell, 1988). Although migration 
data are sometimes available for a district, a municipality, and a province, the 
geographic unit of analysis usually used is a province. It reflects only longer-distance 
moves crossing inter-provincial boundaries, which are more or less permanent. Such 
definition excludes most short distance and short-term movers. 

Hugo (1982b) stressed that this definition of inter-provincial migration in 
census yields two main problems in interpreting the data. First with respect to space, 
and second with respect to time. As stated in the introduction to this chapter, there is 
an enormous range in the size of provinces in Indonesia. It varies from 661 square 
kilometers for Jakarta to 421,981 square kilometers for Irian Jaya. Provinces also come 
in tremendous range of shapes from scattered groups of islands, i.e. Maluku, to 
linear areas such as Bengkulu and North Sulawesi and more square shapes such as 
West Java and East Java. Lautenbach (1999) found that inter-province migration to 
and from Irian Jaya, particularly in Teminabuan (i.e. study area) is small. Most of 
migrants from this area moved to the nearest city or the capital city of Irian Jaya for 
several reasons (i.e. education, trading or family reunion), instead of migrating to 
other provinces. Meanwhile, inter-province migrations from and to a small size 
province, such as Jakarta, are relatively high (e.g. Ledent and Termote, 1993a, 1993b, 
and Chotib, 1999).  

Evidence from several field studies indicates that circular migration is high in 
volume and it has considerable social and economic significance in Indonesia. 
Mantra (1981a) found at least three types of migration in Indonesia: inter-province 
(permanent), circular, and commuter migrations. Hugo (1978 and 1982a) found that 
temporal or short-term migration and circular migration are significant in West Java. 
Spaan (1999) found that 66 percent of migration in rural East Java were circular 
migration within the province, 23 percent inter provincial migration within island 
(Java), and 11 percent inter-provincial migration to other islands out of Java. In 
addition, Lautenbach (1999) in a study of population mobility in Teminabuan, Irian 
Jaya, showed the same phenomenon. Most migrants in that study area are circular 
migrants within municipalities. 

Considering that the present study uses a province as the unit of analysis, 
types of inter-province migration such as lifetime and recent migration are 
considered in this section. In addition, transmigration is one type of permanent 
migration that exists in Indonesia. Initially, the government planned to transfer large 
numbers of people from the overcrowded parts of the country (i.e. Java and Bali) to 
sparsely populated areas as a means of easing the population problem (Hardjono, 
1977:7). Because the transmigration program may also affect regional distribution of 
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population in Indonesia, this section also considers transmigration. Information on 
lifetime and recent migration is derived from the population census and intercensal 
population survey, whereas the transmigration data are derived from the 
government reports. The patterns of recent migration by age will also be discussed.  

 
2.5.1.1 Transmigration 
 
Studies on transmigration in Indonesia have been documented extensively (e.g. 
Hardjono, 1977; Hugo, 1981; Arndt, 1984; Tirtosudarmo, 1997). Transmigration is the 
first type of inter-provincial and permanent migration that has been recognized and 
documented in Indonesia. It began a long time ago in the colonialization period in 
1905. This effort was mainly carried out within the scope of the ‘ethical policy’, which 
covered irrigation, emigration, and education (Tirtosudarmo, 1997). Transmigration 
as defined in the emigration policy was initially aimed at settling people from over-
populated areas (e.g. Java) in less densely populated regions (e.g. outside of Java). 
The specific nature of the program underwent several changes throughout the 
colonial period (Pelzer, 1945) but it clearly had little impact on Java’s population.  

After independence in 1945, the Old Order (i.e. the Soekarno government) 
adopted the transmigration program not only for resettling people from over-
populated regions in less-populated regions but also for other purposes. The early 
objectives were to increase the standard of living of the resettled population, to 
balance the regional development throughout Indonesia, to derive optimum benefit 
from natural resources and manpower, and to strengthen national defense and 
security (Hardjosudarmo, 1965:128-129). During the period 1950-1968, about 102,600 
families from Java and Bali were resettled in Sumatra (86,800 families), Kalimantan 
(10,600 families), Sulawesi and Maluku (4,900 families), and Irian Jaya (300 families).  

In the period 1956-1960, the Indonesian government formulated for the first 
time a Five-Year Development Plan (Rencana Pembangunan Lima Tahun, REPELITA). 
In addition, in 1966, the New Order (i.e. the Soeharto government) replaced the Old 
Order. Since then, the transmigration program has been conducted regularly and 
coordinated by a department (i.e. under the responsibility of the Directorate General 
or Ministry of Transmigration, cited in Tirtosudarmo, 1997). Tables 2.17 and 2.18 
show the number of families by origin and destination provinces that were resettled 
from REPELITA I (1969-1974) up to REPELITA VI (1994-1997). It is necessary to 
mention here that the data only present the government’s official report on this 
program. There is no record of transmigrants who returned to their home origin 
regions and/or moved to other regions for other purposes, i.e. economic reasons. In 
other words, the report may not reflect the real number of resettled families in those 
regions. 

Table 2.17 shows that Java and Bali are main origins of the transmigration 
program. In the 1980s, Lampung had become saturated. Since then this province was 
no longer a destination region, particularly in REPELITA IV (1984-1988). Other origin 
regions are the provinces of West Nusa Tenggara and East Nusa Tenggara. In earlier 
periods, during REPELITA I and II, transmigration progressed slowly with the 
average number of transmigrants comprising about 10,000 families or 50,000 people 
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annually (assuming that one family in Java and Bali on average consists of 5 people). 
When funds for the program increased considerably, the number of sponsored 
transmigrants increased in REPELITA III and REPELITA IV. The grants from 
international institutions (i.e. the World Bank) and the government revenues from 
the oil boom provided more support for the implementation of this program. 365,977 
and 228,422 families were resettled during the respective periods. Later on, as 
government capacity to assist population movement through the transmigration 
program became limited, as the oil prices collapsed in the mid-1980s, the majority of 
transmigrants in the 1980s were voluntary migrants. In the period 1984-1988, 228,422 
families were fully supported by the transmigration program, while 521,728 families 
were partially supported or they had migrated without any support from the 
government.  

 
Table 2.17. Number of transmigrant families by origin regions, Indonesia, 1969-1997 
 

 5-year development plan periods 

Origin Repelita I Repelita II Repelita III Repelita IV Repelita V Repelita VI 
Region/Provinces 1969-1973 1974-1978 1979-1983 1984-1988 1989-1993 1994-1997 

        
 Lampung    787   

Java       
 Jakarta 750 2,405 4,412 2,937 6,343 5,171 
 West Java 4,941 7,230 60,003 37,196 36,997 23,846 
 Central Java 10,966 20,148 96,099 45,851 40,754 24,707 
 Yogyakarta 5,260 5,150 19,998 8,950 10,352 5,761 
 East Java 12,044 15,390 93,314 44,512 37,783 24,451 

Nusa Tenggara       
 Bali 5,100 3,060 14,735 4,369 6,673 4,362 
 West N.Tenggara 300 1,700 12,718 4,236 8,292 7,045 
 East N.Tenggara 0   3,300 3,864 3,561 

Resettlement/relocation 75 0 64,698 76,302 95,942 130,080 
        

Sponsored transmigrants 39,436 55,083 365,977 228,422 247,000 228,984 
Spontaneous transmigrants  7,281 169,497 521,728 0 0 

 Total 39,436 62,364 535,474 750,150 247,000 228,984 
        

Note:     Based on the source of funds, spontaneous transmigrants are self-funded or partially funded by 
the government or private/public sectors.  

Sources:  Presidential speech, 16 August 1985 (Department of Information, RI, 1985, XII: 48-50). 
             Presidential speech, 16 August 1989 (Department of Information, RI, 1989, XII: 692-5). 
             Presidential speech, 16 August 1993 (Department of Information, RI, 1993, XII: 18). 
             Presidential speech, 16 August 1997 (Department of Information, RI, 1997, XIII: 34-37). 
 

Table 2.18 shows the number of families who were settled through the 
transmigration program by destination regions during the period 1969-1997. The 
provinces in Sumatra were the major destination regions. Transmigration involved 
22,551 families in REPELITA I, 227,047 families in REPELITA III, and 95,961 families 
in REPELITA VI (up to 1997). One of the earliest transmigration programs was 
initiated in Sumatra, when an agricultural colony of 155 families in Gedong Tataan, 
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Lampung was set up in 1905. By 1930, they were 30,000 colonists. During the period 
1933-1941, about 222,586 migrants were resettled in Lampung and South Sumatra 
(Heeren, 1979:14).  
 

Table 2.18. Number of transmigrant families by destination regions, Indonesia, 1969-
1997 

 
  5-year development plan periods 

Destination Repelita I Repelita II Repelita III Repelita IV Repelita V Repelita VI 
Region/provinces 1969-1973 1974-1978 1979-1983 1984-1988 1989-1993 1994-1997 

        
Sumatra 22,551 30,972 227,047 118,372 112,633 95,961 

 Aceh 0 800 10,771 7,084 9,312 9,507 
 North Sumatra 200 500 8,006 3,651 4,828 6,063 
 West Sumatra 450 3,950 7,603 9,185 6,952 5,737 
 R i a u 500 662 37,522 27,300 39,074 26,994 
 Jambi 2,450 10,362 16,682 19,737 16,529 14,748 
 South Sumatra 6,254 6,598 91,340 24,446 24,832 14,965 
 Bengkulu 1,300 3,600 12,187 9,076 12,591 9,535 
 Lampung 11,397 4,500 48,876 17,893 12,515 8,412 

       
Nusa Tenggara   1,339 1,911 4,634 8,562 

 West N.Tenggara   1,289 977 2,254 2,047 
 East N.Tenggara   0 0 830 1,915 
 East Timor   50 934 1,550 4,600 
        

Kalimantan 5,470 10,972 70,614 66,692 61,292 65,101 
 West Kalimantan 952 2,100 15,141 19,684 24,143 24,945 
 Central Kalimantan 1,253 700 28,221 17,907 12,880 17,117 
 South Kalimantan 1,490 4,300 15,374 13,922 7,744 8,985 
 East Kalimantan 1,775 3,311 11,878 15,179 16,525 14,054 
        

Sulawesi 10,965 13,200 42,726 25,579 30,279 21,919 
 North Sulawesi 1,060 950 4,154 2,811 1,312 1,016 
 Central Sulawesi 3,452 5,700 15,740 10,441 13,293 11,404 
 South Sulawesi 4,441 3,300 3,607 5,325 10,262 6,713 
 Southeast Sulawesi 2,012 3,250 19,225 7,002 5,412 2,786 
        

Maluku 350 200 7,635 3,270 5,789 13,450 
Irian Jaya 100 300 16,616 12,598 18,373 23,991 

        
Resettlement/relocation     28,796 46,003 

Sponsored transmigrant 39,436 55,083 365,977 228,422 247,000 228,984 
        

Sources:  Presidential speech, 16 August 1985 (Department of Information, RI, 1985, XII:49). 
             Presidential speech, 16 August 1989 (Department of Information, RI, 1989, XII:693). 
             Presidential speech, 16 August 1993 (Department of Information, RI, 1993, XII:17-18). 
             Presidential speech, 16 August 1997 (Department of Information, RI, 1997, XIII:34-37). 
 

Sumatra became the main destination region for this program because of 
several reasons. The first reason is that this island shares similar soil characteristics 
with Java for plantation or agricultural purposes. It suited transmigrant families who 
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mostly came from rural Java and Bali and used to work in the agricultural sector (e.g. 
as farmers). Efforts to settle Javanese farmers in the other regions outside Sumatra, 
i.e. Kalimantan, Sulawesi, Maluku and Irian Jaya, sometimes met with failure. The 
quality of the soil in those regions was not good enough for agriculture, i.e. the land 
in Kalimantan is very acidic, and in some regions the land was difficult to cultivate 
because of geographical problems. The second reason is related to government 
funding. Initially, funding was limited. Due to Sumatra’s nearby location vis-à-vis to 
Java, together with the existing basic infrastructure and the quality of transmigrants, 
most transmigrants were sent to Sumatra. Later, when the funding capability for this 
program increased, more extensive preparatory works in other settlement areas, 
skillful propaganda and better selection methods have induced more farmers to 
migrate to other regions outside Sumatra (i.e. Kalimantan, Nusa Tenggara, Sulawesi, 
Maluku and Irian Jaya).  

A lot of obstacles are faced in the implementation of this program. Some of 
these obstacles are quality of land, existing basic infrastructure, quality of 
transmigrants, government funding capability, participation of private sector, and 
management support. There were transmigration stories of success and failure.  
Regardless of the obstacles faced, the transmigration program has indeed affected the 
patterns of internal migration in Indonesia. Chain migration (migration by a person 
who follows the track of former migrants) is one of the results. Gooszen (1994) shows 
that chain migration as found among Indonesian migrants. Spaan (1999) found that 
transmigration from Java to Sumatra, Kalimantan, Sulwesi, and Irian Jaya, together 
with other spontaneous migration has been seminal to the development of chain 
migration from some regions in Java. In the next section on lifetime and recent 
migrants we will see in more detail how transmigration has affected the patterns of 
internal migration in Indonesia. 

 
2.5.1.2 Lifetime and Recent Migrants  
 
In this section we use the inter-provincial migrant data to present a picture of lifetime 
and recent migration in Indonesia. By comparing the place of current residence with 
the place of birth, lifetime migration data are obtained. Recent migration is obtained 
by comparing the place of current residence with the place of previous residence 5 
years ago. Since the data are obtained by comparing the place of residence of a 
person at the beginning and at the end of a fixed interval length, it will be referred to 
as migrant data (Rees and Willekens, 1986). Lifetime migration can capture the past 
history of a migrant but it is difficult to ascertain when the migration took place. 
Recent migration (5 years) assumes that the migration took place within 5 years prior 
to survey or census time.  

Table 2.19 shows the number of lifetime migrants in every province in 
Indonesia during the period 1971-1995. Since the unit of analysis used is a province, 
it seems that the level of lifetime migration is low relative to the population of 
Indonesia. However, this level has increased over time. In 1971, about 5.8 million 
people or 4.9 percent of the population was living in a province different from the 
province of birth. It increased to 10.2 million in 1980, 14.8 million in 1990 and 17.9 
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million in 1995 (9.2 percent of total population). The patterns of lifetime migration 
vary among provinces in Indonesia. Provinces in Java and Sumatra attract people. As 
the percentage of population in Java is the highest among the regions in Indonesia, 
the proportion of out-migration from Java is also the highest over time. Meanwhile, 
the provinces of West Sumatra, Maluku, Irian Jaya, Kalimantan, Nusa Tenggara, and 
Sulawesi have more out-migrants than in-migrants.  

The number of in-migrants to the provinces of Jakarta, Lampung, and West 
Java is higher than to other provinces. This is due to the fact that Jakarta is a capital 
city where the socioeconomic development and infrastructure have been 
concentrated. There are more lifetime in-migrants to Lampung than to other 
provinces in Sumatra. This is hardly surprising as this province constituted the main 
destination of the transmigration program. However, when Lampung became 
saturated since the 1980s, it is no longer the main destination. West Java is the nearest 
province to Jakarta. This province often enjoys spill over effects because of its 
proximity to Jakarta. The establishment of factories, which needed labor and 
infrastructure and investments, has often taken place in this province. Some parts of 
West Java, especially in the municipalities surrounding Jakarta (i.e. Bogor, 
Tanggerang, and Bekasi, or BOTABEK), have been designated as housing areas for 
people who used to reside and work in Jakarta. Evidence from the 1990 census shows 
that one-third of in-migrants to West Java (794,987 out of 2,408,626 in-migrants) 
recently came from Jakarta.  

At least three different explanations can be used to explain the patterns of this 
lifetime migration. Firstly, the migration is historically bound, i.e. the transmigration 
program. Patterns of in-migration in the provinces of Lampung, South Sumatra, and 
North Sumatra exemplify this fact. Secondly, migration is socially or culturally bound. 
Some studies found that migration became institutionalized in some ethnic groups in 
Indonesia. A culture of merantau (out-migration) is well-known and exists among 
communities in Minangkabau, West Sumatra (Naim, 1979; Maude, 1979; Murad, 
1980), Acehnese groups (Siegel, 1969),  Batak groups in North Sumatra (Burner, 
1972), the Sundanese in West Java (Hugo, 1978), Javanese (Mantra, 1981a, 1981b; 
Guest, 1989), the Rotinese in East Nusa Tenggara, Banjarese in South Kalimantan 
(Rambe, 1977), and Bugis in South Sulawesi (Lineton, 1975). These ethnic 
communities have a reputation as traders and seafarers, within a cultural framework 
of temporary out-migration.  

Thirdly, migration is mainly economically motivated. It can be seen in the case 
of in-migration to Jakarta and other provinces in Java-Bali where the regional 
development is more advanced. The various economic reforms which have been 
implemented since the mid-1980s to boost foreign investment apparently have 
resulted in the creation of job opportunities in many places, such as Batam Island in 
Riau, East Kalimantan and Irian Jaya. From Table 2.19 we also see the number of in-
migrants to those regions increased. In Riau, it increased from 217 and 356 lifetime 
migrants in 1971 and 1980 to 689 and 885 lifetime migrants in 1990 and 1995. In Irian 
Jaya, it increased from 34 and 96 lifetime migrants in 1971 and 1980 to 263 and 274 
lifetime migrants in 1990 and 1995.  
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Table 2.19. Lifetime migrants in Indonesia by province, 1971-1995 (in thousands) 
 

  In-migration 
(born in other provinces) 

 Out-migration 
(province = place of birth)  

Region/province 1971 1980 1990 1995  1971 1980 1990 1995 

           
Indonesia 5,844 10,231 14,780 17,936  5,844 10,231 14,780 17,936 
Sumatra          

 Dista Aceh 62 146 195 229           66        116        126        182 
 North Sumatra        547        571        460 552         188        418        770      1,025 
 West Sumatra          89        135        218 261         325        559        643        837 
 Riau        217        356        689 885           42          87        128        170 
 Jambi        160        298        473 483           27          47          77        112 
 South Sumatra        334        618        937 1,039         199        333        443        580 
 Bengkulu 37 123 252 332           25          39          47          67 
 Lampung 1,004      1,793      1,731      1,924           30          58        168        273 

Java          
 Jakarta      1,822      2,599      3,170      3,371         132        401      1,052      1,589 
 West Java        384      1,004      2,409      3,615       1,193      1,488      1,752      1,892 
 Central Java        260        351        516        673       1,798      3,228      4,525      5,015 
 Yogyakarta        101        180        267        347         267        253        508        862 
 East Java        298        466        576        809         750      1,598      2,479      2,879 

Nusa Tenggara          
 Bali          23          65        115        158           57        118        222        230 
 West N.Tenggara          34          56          69          75           13          44          97        107 
 East N.Tenggara          13          43          48          58           26          48          99        119 
 East Timor           -           -          47          59            -          11          13          10 

Kalimantan          
 West Kalimantan          24        112        200        251           35          72        117        127 
 Central Kalimantan          50        142        241        325           12          25          48          57 
 South Kalimantan          67        145        275        322           84        170        202        246 
 East Kalimantan          41        297        605        741           24          34          64          89 

Sulawesi          
 North Sulawesi          50          91          89          76           61        121        153        218 
 Central Sulawesi          51        187        287        352           34          34          48          48 
 South Sulawesi          71        119        225        304         242        512        642        792 
 Southeast Sulawesi          26        106        238        260           31          90        108        125 
           

Maluku          44        130        187        160           37          65          95        136 
Irian Jaya          34          96        263        274             6          16          31          47 

           
Abroad             140        125        124        101 
Unknown                -        123            0           - 

           

Sources: 1971, 1980, 1990 censuses and 1995 SUPAS. 
 

Table 2.20 shows the distribution of lifetime migrants by place of birth and 
current residence. Statistically, Java is still the preferred destination for most 
migrants from other regions since 1971. Consider data from the 1995 survey. About 
43.44 percent (1,410,373 people) of the 3,246,716 people who were born in Sumatra 
were living in Java at the 1995 survey time. Table 2.20 also shows that people who 
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were born in a particular island tend to migrate to other regions within the same 
island. For example, about 5 out of 10 people who were born in Sumatra and Java 
hold residential addresses in Sumatra and Java at the current time. It seems that the 
distance between regions affects the flow of migration. Sumatra’s relatively close 
location to Java has caused more people to migrate from Sumatra to Java than to 
other regions, and vice versa (i.e. 30 to 40 percent). Since the 1990s, the proportion of 
Javanese migration to other regions than Sumatra has increased. The improved 
transportation system between these islands has facilitated the migration flow.  

 
Table 2.20 Distribution of lifetime migrants in Indonesia by island, 1971-1995 
 

Place of Year Current place of residence (at census or survey time)  Total population 

Birth  Sumatra Java Kalimantan Sulawesi Others   % N 

          
Sumatra 1971 59.13 38.64 0.72 0.85 0.67  100.00     901,722  

 1980 52.51 43.38 1.54 1.37 1.20  100.00  1,655,871  
 1990 51.04 44.53 2.00 1.14 1.30  100.00  2,401,204  
 1995 52.75 43.44 1.81 0.96 1.03  100.00  3,246,716  
          

Java 1971 41.91 53.27 2.17 1.37 1.28  100.00  4,139,984  
 1980 41.70 48.55 5.37 2.40 1.97  100.00  6,967,892  
 1990 34.15 51.02 8.16 3.06 3.60  100.00 10,316,803  
 1995 30.86 54.81 8.58 2.71 3.05  100.00 12,236,790  
          

Kalimantan 1971 11.13 48.56 35.23 3.71 1.36  100.00     154,603  
 1980 6.51 40.46 48.26 3.24 1.54  100.00     301,064  
 1990 5.47 46.05 42.41 4.19 1.88  100.00     429,904  
 1995 4.49 40.24 47.56 5.26 2.44  100.00     518,523  
          

Sulawesi 1971 24.45 26.72 6.18 28.58 14.06  100.00     367,608  
 1980 19.21 18.07 16.31 27.96 18.45  100.00     756,825  
 1990 9.72 18.66 19.97 31.71 19.94  100.00     951,440  
 1995 10.16 18.81 18.21 33.23 19.59  100.00  1,183,778  
          

Other 
Islands 

1971 19.84 44.89 2.15 12.28 20.83  100.00     139,109  

 1980 10.22 38.14 3.75 24.64 23.25  100.00     301,173  
 1990 10.75 29.35 8.58 30.18 21.15  100.00     556,758  
 1995 8.68 32.24 9.53 29.78 19.77  100.00     648,862  
          

Note:  Other islands consist of provinces in Nusa Tenggara, Maluku and Irian Jaya. 
Sources:  The 1971, 1980, 1990 censuses and 1995 SUPAS. 
 

Lifetime migrants from Sulawesi, because of its location, are more neutral in 
their choice of the destination area. The proportion of migrants that went to 
Kalimantan, Java, and other islands remained almost equal, except in 1971. Lifetime 
migrants from Kalimantan and other islands tend to migrate to Java rather than to 
other regions, even to provinces in the same island or island groups. For people who 
were born in Kalimantan, the proportion of lifetime migrants who had lived in Java 
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was 49 percent in 1971, and it declined to 40 percent in 1995. For other islands, it was 
45 percent in 1971 and declined to 32 percent in 1995.  

In terms of data sources, census and intercensal surveys (SUPAS) provide data 
to illuminate regular trends of volume of lifetime migrants, which incidentally 
increased over time. However, these data sources point to different trends of recent 
migrants in Indonesia (see Table 2.21). In the 1980 and 1990 censuses, respectively, the 
volume of recent migrants was 3.7 and 5.2 million, whereas in the 1985 and 1995 
SUPAS it was 2.8 and 4.3 million, which shows the decline in volume of recent 
migrants in Indonesia between the period 1980-1985 and 1990-1995. Such a trend is 
rather questionable as all other economic and social indicators suggest the contrary. 
These results may be due to differences in sample size (i.e. sampling error). 
Characteristics in censuses have usually been obtained from a sample comprising 
about 5 percent of households, about 2 million households in the 1990 census. The 
SUPAS data were obtained from 125,400 households in the 1985 survey, and 200,000 
households in the 1995 survey (i.e. a sample of 0.35 percent). In other words, the 
SUPAS data are not mutually comparable with the census data in reflecting the 
volume of recent migration. However, using the same data sets, both census and 
SUPAS provide similar patterns in the recent migration profiles.  

Table 2.21 shows that, in the last two decades, the provinces of North Sumatra, 
West Sumatra, Central Java, East Java, Bali, West Nusa Tenggara, North Sulawesi 
and South Sulawesi have more out-migrants than in-migrants (negative net migrant). 
Urbanized provinces such as Jakarta, East Kalimantan, West Java and Riau received 
many migrants, and thus have positive net migration. New investment in extractive 
industries and manufacturing attracted incoming migrants, apart from educational 
and employment opportunities that are also significant pull factors. The explanation 
for this recent migration is similar to lifetime migration. The difference between 
recent and lifetime migration lies in the time dimension, i.e. current or past.  

In terms of origin/destination regions, Table 2.22 presents the percentage of 
out-migrants in Indonesian regions for two different periods, respectively, 1966-1971 
and 1985-1990. It shows that Sumatra and Java were favored as destination regions in 
the period 1966-1971. Nevertheless, in the period 1985-1990, other regions were 
chosen as destination regions. For example, in the period 1985-1990, some people 
who migrated from the provinces of East Java, South Sulawesi, West and East Nusa 
Tenggara favored Kalimantan as their destination regions. In other words, the 
direction of recent migration changed significantly in some provinces. 

Consider the provinces in Sumatra. Seventy percent of out-migrants from the 
province of Riau in Sumatra went to Sumatra in the period 1966-1971 and out-
migration decreased to 50 percent in the period 1985-1990. Meanwhile, the 
percentage of out-migrants from Riau to Java increased from 25 percent to 44 
percent, respectively, in the periods 1966-1971 and 1985-1990. Recent migration from 
the province of East Java also changed in direction significantly. In the period 1966-
1971, more migrants went to Sumatra or other provinces in Java (i.e. 33 percent and 
51 percent), and less to other regions. However, in the period 1985-1990, the 
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preference of recent migrants to move to other regions increased (i.e. 22 percent went 
to Kalimantan in 1985-1990 compared to 7 percent in 1966-1971). 

 

Table 2.21 Recent migrants in Indonesia by province, 1980-1995 (in thousands) 
 

  In-migration 
(5 years ago resided in other provinces) 

 Out-migration 
(Province = residence 5 years ago)  

Region/Province  1975-80 1985-90  1980-85 1990-95  1975-80 1985-90  1980-85 1990-95 

             
Indonesia   3,724.3   5,251.2    2,790.0   4,261.5    3,724.3   5,251.2    2,790.0   4,261.5 
            
Sumatra            
 Dista Aceh       51.2       56.3        37.7       28.5        28.2       49.4        21.3       48.5 
 North Sumatra       95.6      107.9        59.6      103.3       177.3      277.6       163.9      198.9 
 West Sumatra       93.1      129.0        75.8      138.5       153.2      173.2       133.3      144.6 
 Riau       98.7      245.5        91.9      147.5        53.8       92.9        45.7      126.4 
 Jambi      107.3      136.4        52.6       57.1        36.2       64.0        32.2       52.7 
 South Sumatra      221.2      212.2       105.1      128.0       132.0      198.8       111.6      187.2 
 Bengkulu       66.9       82.8        33.4       65.9        15.9       28.6        14.1       35.7 
 Lampung      507.8      212.3       126.7      114.2        45.6      135.9        85.1      165.9 

Java            
 Jakarta      766.4      833.0       684.0      594.5       382.3      993.4       398.7      823.0 
 West Java      552.0   1,350.6       560.5   1,117.6       468.4      495.7       350.1      448.8 
 Central Java      183.8      384.8       171.5      351.9       908.3   1,159.7       607.5      732.4 
 Yogyakarta       98.9      161.7       112.3      165.3        72.9      120.8       102.5      111.0 
 East Java      203.2      328.6       165.7      438.4       570.6      647.3       336.2      410.6 

Nusa Tenggara            
 Bali       37.3       66.0        23.6       58.2        52.4       56.1        26.7       45.3 
 West N.Tenggara       26.2       37.4        26.8       45.9        39.0       36.9        15.7       34.9 
 East N.Tenggara       26.0       27.1        20.1       32.7        34.7       45.6        24.6       43.2 
 East Timor n.a       26.3        13.1       21.4          3.8       13.3          1.4       12.6 

Kalimantan            
 West Kalimantan       39.4       43.8        19.3       44.8        28.4       44.7        18.5       34.0 
 Central Kalimantan       49.7       78.8        33.3       36.5        16.0       37.0        18.3       43.1 
 South Kalimantan       61.7       98.3        55.8       69.2        46.1       76.4        50.8       56.4 
 East Kalimantan      112.6      194.5        84.0      138.6        20.3       68.2        30.5       76.0 

Sulawesi            
 North Sulawesi       45.5       34.7        14.8       21.9        38.3       51.3        30.2       48.1 
 Central Sulawesi       83.6       70.0        28.1       70.8        17.3       28.0        12.0       28.0 
 South Sulawesi       65.2      119.5        48.5      137.3       147.9      161.1        89.8      149.1 
 S.East Sulawesi       51.0       71.1        69.5       56.9        29.6       36.7        12.8       38.8 
             

Maluku       46.9       68.7        23.9       23.0        27.0       38.9        24.5       45.9 
Irian Jaya       33.4       73.8        52.8       53.3        16.2       31.6        18.8       26.5 
             

Abroad             21.5       87.9        12.9       89.3 
             

Note:  Population in the recent migration data includes those aged 5 years and above. 
Sources:  The 1980, 1990 censuses and the 1985, 1995 SUPAS. 
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Table 2.22  Percentage of recent migrants in Indonesia by origin and destination 
regions, 1966-1971 and 1985-1990 

 

Origin Regions Destination regions (1966-1971)  Destination regions (1985-1990) 

  A B C D E F  A B C D E F 

               

Indonesia  31.5 56.3 1.6 3.4 5.4 1.7  22.7 58.4 2.9 7.8 5.5 2.7 

Sumatra (A)              

 Dista Aceh 62.1 34.5 0.6 0.6 0.8 1.4  69.0 29.0 0.3 0.9 0.6 0.1 

 North Sumatra 53.6 43.2 0.9 0.5 1.2 0.5  58.6 36.4 0.4 2.7 1.0 0.9 

 West Sumatra 67.6 31.1 0.2 0.4 0.4 0.2  61.5 35.5 0.5 1.1 0.9 0.5 

 Riau 70.5 24.6 0.8 1.0 3.1 0.1  50.1 44.3 0.7 2.4 2.3 0.2 

 Jambi 59.4 31.9 0.7 0.6 7.3 0.1  51.3 40.7 0.6 1.1 6.0 0.3 

 South Sumatra 46.8 51.1 0.9 0.1 0.9 0.2  38.6 57.7 0.7 1.4 1.4 0.3 

 Bengkulu 71.3 26.6 0.5 0.3 1.1 0.2  52.1 43.7 1.0 1.0 1.9 0.3 

 Lampung 42.5 55.0 2.1 0.2 0.0 0.1  37.5 59.6 0.5 0.8 0.7 0.9 

Java (B)              

 Jakarta 20.3 71.0 1.0 2.0 3.6 2.1  7.9 87.8 0.8 1.4 1.5 0.6 

 West Java 22.0 72.5 0.4 1.7 2.5 0.8  24.5 65.1 1.8 4.7 2.8 1.0 

 Central Java 28.8 67.0 0.5 2.3 0.6 0.8  21.0 69.0 1.1 5.3 1.7 1.9 

 Yogyakarta 24.4 71.7 1.1 1.1 0.9 0.8  21.9 67.6 2.7 5.2 1.6 1.1 

 East Java 32.8 50.9 3.6 7.2 3.9 1.5  23.1 36.8 7.6 21.7 5.7 5.0 

Nusa Tenggara (C)              

 Bali 8.5 62.7 20.9 0.8 6.4 0.8  6.5 42.5 19.7 6.4 23.4 1.4 

 West N.Tenggara 6.4 46.6 28.0 3.4 13.6 2.0  2.5 31.9 22.6 16.8 22.3 3.9 

 East N.Tenggara 5.6 57.2 22.5 0.2 6.3 8.2  2.7 22.7 35.5 18.0 12.0 9.1 

 East Timor n.a n.a n.a n.a n.a n.a  7.0 60.1 18.8 3.7 9.4 0.9 

Kalimantan (D)              

 West Kalimantan 8.5 85.2 0.3 2.7 3.0 0.3  8.2 79.8 2.1 7.0 2.2 0.8 

 Central Kalimantan 0.9 19.1 2.8 73.3 3.5 0.4  4.0 42.8 1.5 49.1 2.3 0.4 

 South Kalimantan 4.7 41.4 0.9 48.1 4.6 0.3  1.9 30.4 2.8 61.3 2.8 0.8 

 East Kalimantan 7.2 43.8 1.2 14.7 32.7 0.4  3.2 51.3 3.0 15.0 25.8 1.7 

Sulawesi (E)              

 North Sulawesi 2.5 46.1 1.4 0.5 38.7 10.9  3.4 31.1 2.1 7.8 34.0 21.5 

 Central Sulawesi 4.1 16.3 3.8 1.1 70.2 4.5  2.7 23.1 6.9 7.5 55.2 4.6 

 South Sulawesi 26.3 26.1 4.1 7.6 28.9 7.0  3.9 14.9 6.0 21.5 41.8 11.9 

 Southeast Sulawesi 0.9 24.4 0.0 1.3 50.5 22.8  2.2 15.9 6.8 6.1 36.9 32.0 

Rest of Indonesia (F)              

 Maluku 1.8 39.8 4.2 0.2 25.6 28.4  2.0 34.7 4.9 1.9 35.3 21.2 

 Irian Jaya 2.2 60.3 1.6 0.0 30.7 5.2  4.7 49.0 4.0 2.7 24.4 15.2 

               

Sources:  The 1971 and 1990 censuses. 
 

In the meantime, though the percentage of recent migrants by origin and 
destination regions changed, the direction of recent migration flows from some 
provinces has not changed during those periods. For example, most recent migrants 
from the provinces of Aceh, North Sumatra, West Sumatra and West Kalimantan 
preferred to migrate to Java and Sumatra than elsewhere.  
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2.5.1.3 Age Patterns of Migration  
 
Studies on migration have found that there is a selectivity of migration with respect 
to age. Young adults in their early twenties generally show the highest migration 
rates and young teenagers the lowest. The regularities in migration schedules in 
various countries motivated Rogers and Castro (1981) to summarize the regularities 
by means of mathematical expressions called model migration schedules and to derive 
‘typical’ migration profiles. The age profile of migration starts with relatively high 
levels during early childhood; the levels decrease in the teenage age and then 
increase until they reach a high peak at age 20-24. Later on, they decrease again to the 
age of retirement. Occasionally a post-labor force component appears, showing either 
a bell-shaped curve with a retirement peak at age 65 for instance, or an upward slope 
that increases monotonically to the last age. Thus, the migration age profile is 
divided into four components: pre-labor forces ages, labor force ages, post-labor 
force ages, and a constant curve.  

In Indonesia, a few studies have used the age patterns of migration (see e.g. 
Ananta and Anwar, 1995; Chotib and Karyana, 1996; Chotib, 1999). Though the data 
used are mainly derived from the censuses and intercensal surveys, which compared 
the place of residences of people at census or survey time and 5 years ago, those 
studies classified the data as migration (event) data. The authors assumed that 
migration occurred once within 5 years and midway in the period of 5 years (i.e. 2.5 
years prior to census or survey time). In fact, these data are attributed to migrants 
(transition) data and indicate the status of people at the beginning and at the end of a 
fixed interval (i.e. 5 years). Further discussion on the difference between event 
(migration) and transition (migrant) data are discussed in Rees and Willekens (1986) 
and in Chapters 4 and 7 of this book.  

In this section we use the transition data, derived from census and intercensal 
surveys, and present it as a proportion of recent out-migrants by age. The proportion 
is calculated as the ratio of out-migrants to the total population of a region who 
survived to the census or survey date by age at the beginning of the interval (for 
more details see Chapter 7). For those aged below 5 years (0-4 years old), who were 
not alive 5 years ago, migrant data are obtained by comparing the place of residence 
at the time of survey or census with the place of birth (i.e. lifetime migrant).  

Figure 2.10 shows the proportion of out-migrants by age estimated from the 
1971, 1980, 1990 censuses and the 1995 SUPAS data. The migration schedule of 
Indonesia shows a similar shape as the migrant profiles studied by Rogers and 
Castro (1981). Indonesian migration schedules, however, start with low levels during 
early childhood. It decreases at age 10-14 years then increases until it reaches a high 
peak at age 20-24 years, and then decreases again at the age of retirement. Once the 
proportion of migrants have been converted into the migration rates (see Chapters 6 
and 7), the lower level at early age does not appear any more.  

In general, only two components appear (i.e. child and adult stages) in the 
migration schedule of Indonesia, which can be explained by two reasons, namely 
urbanization and employment. Urbanization in Indonesia is still relatively low. In 
1971, 17.1 percent of Indonesians lived in urban areas. It increased to 23.4 percent in 
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1980 and 30.9 percent in 1990 (Firman, 1997). Furthermore, the number of 
Indonesians who work in the formal sector, which may be enjoy pension benefits, is 
also lower than that in the informal sector. Most Indonesians still work in the 
agricultural sector. In terms of sex of out-migrants, males are more likely to migrate 
than females. However, the above may change with socioeconomic development. 
More females want to participate in the labor force, more people live in urban areas 
and work in the formal sector.  
 

Figure 2.10. Proportion of recent migrants in Indonesian (female and male), 
1966-1971, 1976-1980, 1985-1990, and 1990-1995 
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  Sources: The 1971, 1980, 1990 censuses and the 1995 SUPAS. 

Table 2.23 presents three broad age groups of migrants at the regional level, 
from which the regional patterns of migration by age may be discerned. These are 
age groups 0-14 years, 15-44 years, and 45 years and above. The figure is estimated 
by dividing the number of migrants in a particular age group by the number of 
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population in the same age group and multiplied by 100. For example, the number of 
people aged 0-14 years who migrated from the province of Jakarta in the period 1985-
1990 was 317,232, while for the population aged 0-14 it was 2,815,991. Therefore, 
there were 11.3 percent migrants aged 0-14 years from the province of Jakarta (i.e. 
317,232/2,815,991 x 100).  

 
Table 2.23  Percentage of recent out-migrants in Indonesia by age and origin province,  
 1975-1980 and 1985-1990 
 

 Age at the 1980 census (1975-1980)  Age at the 1990 census (1985-1990) 

Region/Province 0-14 15-44 45+ Total  0-14 15-44 45+ Total 

           

Indonesia 1.91 4.00 1.49 2.75  1.87 4.60 1.38 3.05 

Sumatra          

 Dista Aceh 1.18 1.74 0.80 1.36  1.20 2.07 1.10 1.57 

 North Sumatra 1.29 3.59 1.26 2.25  1.65 4.29 1.60 2.82 

 West Sumatra 3.20 7.70 2.58 4.92  2.46 7.33 2.24 4.55 

 Riau 2.36 3.47 1.85 2.79  2.03 4.38 2.57 3.16 

 Jambi 2.03 3.84 2.85 2.91  2.44 4.63 2.84 3.50 

 South Sumatra 2.33 4.48 1.97 3.20  2.09 4.79 2.42 3.34 

 Bengkulu 1.71 3.69 1.88 2.53  1.85 3.91 1.91 2.78 

 Lampung 0.88 1.73 0.88 1.23  1.58 3.48 1.66 2.44 

Java          

 Jakarta 6.62 7.87 5.35 7.08  11.27 14.47 8.66 12.67 

 West Java 1.24 2.82 0.96 1.87  0.87 2.39 0.65 1.53 

 Central Java 1.97 6.02 1.62 3.67  1.82 7.17 1.16 4.13 

 Yogyakarta 1.55 4.92 0.76 2.84  2.23 7.51 1.00 4.39 

 East Java 1.35 3.01 1.01 2.04  1.18 3.20 0.71 2.05 

Bali-Nusa Tenggara          

 Bali 1.81 3.15 1.04 2.26  1.35 3.04 0.88 2.10 

 West N.Tenggara 0.98 1.97 1.64 1.48  0.63 1.96 0.48 1.18 

 East N.Tenggara 0.74 1.77 1.49 1.30  0.73 2.53 0.41 1.45 

 East Timor n.a. n.a. n.a. n.a.  0.67 3.03 1.92 1.90 

Kalimantan          

 West Kalimantan 0.81 1.69 1.03 1.22  0.85 2.12 1.11 1.45 

 Central Kalimantan 1.46 2.41 1.69 1.88  1.84 3.98 2.54 2.91 

 South Kalimantan 1.68 3.34 1.86 2.44  2.17 4.25 1.93 3.14 

 East Kalimantan 1.65 2.58 1.48 2.05  3.00 5.31 3.47 4.17 

Sulawesi          

 North Sulawesi 1.23 2.83 1.20 1.92  1.20 3.13 1.12 2.15 

 Central Sulawesi 0.89 2.27 1.25 1.52  1.10 2.51 1.33 1.79 

 South Sulawesi 1.57 3.99 1.45 2.57  1.41 3.66 1.29 2.42 

 Southeast Sulawesi 2.01 5.30 2.75 3.44  1.79 4.56 1.95 3.00 

          

Maluku 1.18 3.18 1.56 2.08  1.30 3.44 1.46 2.26 

Irian Jaya 1.47 1.87 1.63 1.67  1.47 2.66 2.71 2.15 

           

Sources: The 1980 and 1990 censuses. 
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Evidence from the 1980 and 1990 censuses show that adults (aged 15-44 years) 
participate in a higher level of migration than younger and older age groups (0-14 
years and 45 years and over, respectively). In some provinces, the proportion of 
migrants among adult population is extremely high, e.g. in the provinces of West 
Sumatra (7 percent), Jakarta (8-14 percent), Central Java (6-7 percent), Yogyakarta (5-
7 percent), South Kalimantan (3-4 percent), and Southeast Sulawesi (5 percent). In 
most cases, the proportion of migrants among the younger age group is lower than 
the proportion of migrants among the older age group. In some provinces, the 
percentage of out-migrants for three different age groups is quite similar. In the 
period 1985-1990, in the provinces of Jakarta it was 11, 14 and 9 percent, respectively, 
and in Irian Jaya it was 1, 3 and 3 percent, respectively.  

Irrespective of age group, the percentage of migrants in Indonesia increased 
over time. In some provinces the increase was rapid (e.g. in Jakarta, from 7.1 percent 
to 12.7 percent, respectively, in the periods 1975-1980 and 1985-1990), and in other 
provinces it was slow (e.g. in East Java, from 2.04 percent to 2.05 percent). However, 
in some provinces such as West Sumatra, West Java, Bali, West Nusa Tenggara, and 
South Sulawesi, the percentage decreased. 

 

2.5.2  International Migration  
 
Although international migration has taken place in Indonesia since prehistoric 
times, it is a much more recent phenomenon compared with other Asian countries. 
However, there is no detailed record of the direction, magnitude and composition of 
this international migration. Nevertheless, some studies found that in the last decade 
international migration began to take place on a more extensive scale in Indonesia 
(Hugo, 1995; Ananta, et al., 1998; Spaan, 1999). In the early 1990s, there were roughly 
about 1.13 million Indonesians living and working abroad, both legally and illegally 
(Nayyar, 1995). From the last general election that took place in June 1999, the Bureau 
of Overseas General Election (Badan Pemilihan Luar Negeri, or BPLN) reported that 
782,862 Indonesians registered as voters7. The largest number of the overseas voters 
was recorded in Malaysia (i.e. Kuala Lumpur: 180,000 voters, Kota Kinabalu: 147,460 
voters, Johor Baru: 50,000 voters) and Saudi Arabia (Jeddah: 40,000 voters). Most of 
them are Indonesian overseas workers who are eligible to vote in the election, i.e. at 
least 17 years old or ever married. Moreover, based on estimations from several 
sources, Hugo (2001) shows that the number of Indonesian overseas workers in the 
year 2000 was around 2.57 million workers. In other words, there are more 
Indonesian citizens living and working abroad who are not registered or are not 
eligible for registration (e.g. children and people aged less than 17 years old; 
undocumented migrants or workers). 

Potential data sources on international migration, though still limited, can be 
found in the census and data provided by the Ministry of Labor and the Ministry of 
Justice. The census, however, only records immigrants (i.e. Indonesian citizens and 

                                                           

7 Extracted from the press release provided by the Bureau of Public Relation of the General Election 
Commission (Komisi Pemilihan Umum, or KPU), June 2, 1999 <<http://www.kpu.go.id>>. 
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foreigners), who resided outside Indonesia 5 years prior to census. Based on the 
census figures, however, international migration in Indonesia is still quantitatively 
insignificant compare to the size of the Indonesian population. Based on the 1980 
census, 21,542 people (0.015 percent of the 1980 population) immigrated to Indonesia 
in the period 1975-1980, while immigration increased to 89,345 (0.046 percent of the 
1995 population) based on the 1995 SUPAS (recent migrants 1990-1995).  

The Ministry of Labor records the number of people sent abroad for work. 
Table 2.24 shows the number of Indonesians workers by country, which has 
increased over time. In PELITA I (1969-1974), about 5,524 people worked abroad, 
while in PELITA VI (1994-1999) the number increased to 1.46 million migrants. Based 
on the data, it is clear that the destination countries of overseas workers have 
changed from the Middle East to Southeast Asia (i.e. Malaysia and Singapore) and 
East Asia (i.e. Korea, Taiwan and Japan). During PELITA IV, for example, around 
227,000 Indonesians (78 percent) were working in the Middle East, while around 
52,000 Indonesians (18 percent) worked in the Asia Pacific. This figure changed in 
PELITA VI to 595,000 (41 percent) and 847,000 (58 percent), respectively. With regard 
to gender, Indonesian overseas workers are dominated by women, particularly in the 
Middle East and Asian countries. 
 

Table 2.24. Number of Indonesian workers by country, 1969-1999 
 

 Pelita I Pelita II Pelita III Pelita IV Pelita V Pelita VI  Sex ratio* 

Destination country (1969/74) (1974/79) (1979/84) (1984/89) (1989/94) (1994/99)   

         

Saudi Arabia  -        3,817      55,976    223,576    268,858 550,218  8.5 

Other Middle East  -        1,235        5,349        3,428        5,145 44,438  38.4 

Malaysia/ Brunei            12           536      11,441      38,705    130,735 570,615  62.2 

Singapore/Hong Kong            52        3,729        6,768      12,272      38,071 181,567  12.3 

Korea/Taiwan/Japan           329           451           920           573        6,153 94,413  226.3 

Others        5,131        7,274      15,956      13,711      17,010 19,985  18698.4 

Total        5,524      17,042      96,410    292,265    465,972 1,461,236   

         

Note:  Sex ratio refers to data in Pelita VI 
Sources:  Hugo (1995: 297) and Hugo (2001: 2). 

 
Hugo (2001) shows that Indonesian overseas migrant workers are 

characterized by dominance of origin regions and destination countries. Countries in 
Asia (i.e. Malaysia and Singapore) and the Middle East (i.e. Saudi Arabia and United 
Arab Emirates) are the main destination of migrant workers from Indonesia. Most of 
them enter servant occupations. With regard to origin region, the migrant workers 
are selectively drawn from particular groups and areas in Indonesia. Official 
(documented) migrant workers are recruited from the provinces of North Sumatra, 
West and East Nusa Tenggara, East Kalimantan, and Java (mostly from the province 
of West Java). Studies on undocumented migrant workers in Sabah, Malaysia, 
observed that origin regions of those undocumented migrants are the provinces of 
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South Sulawesi and East Nusa Tenggara. Spaan (1999) found that many 
undocumented Indonesian migrant workers in peninsular Malaysia are from the 
province of East Java.  

The majority of the migrant workers from Indonesia have gone through 
informal or illegal channels, primarily to Malaysia. In this case, cultural propinquity 
between Malaysia and parts of Indonesia, particularly eastern Sumatra and 
Peninsular Malaysia, facilitate this migration. It is estimated that only one-third of 
the emigration from Indonesia goes through formal channels and there is likely to be 
as many as one million Indonesians in Malaysia (Nayyar 1995). Undocumented 
migrants in Malaysia, not all from Indonesia, but also including substantial numbers 
of migrants from Bangladesh, India, Myanmar, Pakistan, and Thailand, are emerging 
as one of the critical immigration issues in that country of 20.5 million. Based on the 
report issued by the Malaysian Bureau of Emigration, by June 30, 1992 the number of 
illegal Indonesian workers who had registered with the Malaysian government 
reached almost half a million. This figure (83.24%) constitutes the highest number 
among illegal workers registering themselves voluntarily with the Malaysian 
government (Nasution, 1999). Thus if this number is combined with legal Indonesian 
workers, it will outnumber the total who worked in Saudi Arabia.  

Another institution in Indonesia that collects information on international 
movement is the Ministry of Justice. It collects information from passengers who are 
going abroad and coming from abroad at every embarkation point. The Ministry of 
Justice has also recorded the number of passports issued and other related 
documents required for travel abroad. Table 2.25 shows the data recorded by the 
Immigration Department. The data provided here, however, need to be evaluated. 
An international document for travel, such as passport is often used for many 
purposes (i.e. business, education, or diplomatic: see Chapter 4). 

Moreover, data on international passengers may also not be representative of 
the regional dimension. Some regions (e.g. North Sumatra, Riau, Jakarta, East Java, 
Bali, and West Kalimantan) have higher number of passengers than other regions 
(see Table 2.25). It is due to the fact that those regions have the points of international 
departure. For example, North Sumatra, Jakarta, East Java, and Bali have the 
international airports. Riau with an international harbor in Batam is the nearest place 
to Singapore. Moreover, West Kalimantan is the nearest point to Sabah in Malaysia, 
and Brunei. Thus, it is not surprising that international traffic is high in those regions. 
The data provided here give an indication of Indonesia’s potential for international 
migration.  

In fact, there are still many potential data sources that can be utilized for 
studying international migration. Among others are registration data that collected 
by the Indonesian embassies. A study by Muhidin (2000), for example, used 
registration data on Indonesian students in the Netherlands during the period 1995-
2000. The data were recorded by the Indonesian embassy in the Netherlands.  
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Table 2.25.  Number of international travel documents issued and number of 
passengers, Indonesia, 1997-1998 

 

  1997    1998   

Region/Province Documents issued  Passengers  Documents issued  Passengers 

  Passport Others  Departure Arrival  Passport Others  Departure Arrival 

             

Indonesia  576,031    94,121  2,698,387 1,981,426   819,807    85,782  1,614,182 1,455,491 

Sumatra            

 Dista Aceh      8,396            2            978        1,809       5,352            1            493           388 

 North Sumatra    39,500      2,527     139,551    138,651     57,459      5,745     119,703      91,971 

 West Sumatra      9,447          84         3,206        3,539     11,919           -         3,531        2,093 

 Riau    56,788      7,853     477,074    566,299     83,874      9,637     526,442    454,094 

 Jambi      7,178        158               2             -     10,991        598               9              5 

 South Sumatra      8,878      1,361         9,318      13,078     11,835      1,152         7,920        8,990 

 Lampung      3,029        926         2,769        4,346       4,971        933         5,330        6,571 

 Bengkulu        476            2              -             -         415          17              -             - 

Java            

 Jakarta  155,891    39,951  1,730,317    958,652   256,328    19,618     640,255    640,058 

 West Java    47,581      1,235         7,598        6,325     43,711        888         1,315        1,469 

 Central Java    41,429      9,643         2,681        2,561     65,835    14,959         2,322        2,057 

 Yogyakarta      4,027      1,701              -             -       6,443        557              -             - 

 East Java  111,155    17,284     140,831      74,359   100,042    21,882     138,353      57,835 

Nusa Tenggara            

 Bali      4,778          25       47,962      45,608       4,454            2       39,187      34,482 

 West N.Tenggara      7,757      2,333         2,735           602     23,744      7,308         4,482           259 

 East N.Tenggara      1,394        836            915           787       1,528        249            605           298 

 East Timor        547           -              -            28         418           -              -             - 

Kalimantan            

 West Kalimantan    28,017      5,592     107,232    122,950     61,606      1,439       85,724      90,818 

 South Kalimantan      4,503        100            401           391       4,162          10            388           185 

 Central Kalimantan        712           -              -            29         838           -              -             - 

 East Kalimantan    15,949          62       16,812      34,813     45,293          11       20,248      45,825 

Sulawesi            

 North Sulawesi      3,120        540         2,355        2,453       3,344        319         1,652        1,407 

 Central Sulawesi        698          59              -             -         511            6              -             - 

 South Sulawesi    11,341      1,783         5,476        3,973     12,271        450         3,669        2,158 

 Southeast Sulawesi      1,327          22              -             -         330           -              -             - 

             

Maluku        928            3              -             -         920            1              -             - 

Irian Jaya      1,185          39            174           173       1,213           -       12,554      14,528 

             

Note:   Documents issued include personal and family documents. A passenger who arrives 
or departs and used family documents was counted as two persons.  

Source:  Directorate general of immigration, the Ministry of Justice, Indonesia. 
 

2.5.3  Reasons for Migration  
 
Generally migrants have specific reasons for leaving their hometowns for specific 
destinations. The human capital model, initially formulated by Sjaastad (1962), 



CHAPTER 2: RECENT POPULATION DYNAMICS 
 

 69 

interprets migration in terms of individual behavior, and stresses the individual’s 
objective of income maximization. Sjaastad (1962) stated that an individual migrates 
in the expectation of being better off by doing so, because his expected lifetime 
benefits are higher than his perceived migration cost. People will only migrate over a 
longer distance if the relative advantage of the new relocation exceeds the cost of 
leaving the previous daily activity space. In other words, the existence of a trigger or 
motive for moving is a necessary but not sufficient condition for a move to take 
place.  

Data from Indonesian censuses do not provide information on the reason 
people move. Fortunately, the intercensal survey (SUPAS) has recorded the reasons 
why people changed their residence within 5 years. In the 1985 surveys, for example, 
four reasons were offered. These are: 1) work, 2) education, 3) transmigration, and 4) 
other reasons. Most people indicated number 4 (other reasons) as their reason to 
migrate, which consisted of marriage, following their parents or brothers and sisters, 
or following relatives and others. In the 1995 survey more reasons were 
distinguished: 1) work, 2) in search of jobs, 3) education, 4) marriage, 5) follow the 
family, 6) follow the relative, 7) housing, and 8) other reasons. To enable comparison, 
the reasons in the 1995 survey can be categorized into five reasons: a) work, b) 
education, c) housing, d) family, and e) others.  

Using the 1985 and 1995 SUPAS data, Table 2.26 and Figure 2.11 show the 
reasons for recent internal migration (in and out, respectively) for the periods 1980-
1985 and 1990-1995. At the regional level, the proportions of migrants motivated by 
those reasons varied considerably. Among those triggers, family is the main trigger 
(i.e. about 50 percent) for Indonesian people to migrate within the country. Economic 
reason is the second trigger which motivates people to migrate. Most of the in-
migrants are attracted to move to or within the Java-Bali region (about 58.6 percent) 
and are motivated by family and economic triggers. The Sumatra region seems to be 
the second favorable destination for people to move. However, the eastern 
Indonesian regions still have fewer in-migrants irrespective of reason for migration. 
In a recent study on population mobility in Teminabuan, Irian Jaya, Lautenbach 
(1999) found that migration is mostly related to the labor market (38 percent), family 
movement (26 percent), resettlement (14 percent), education (8 percent) and marriage 
(6 percent). This is significantly different from the main reasons for migration in the 
past, e.g. internal war and marriage. In addition, the majority of migrants are young 
(aged 30-31 years) and come from small families (average 3.5 or 4.6 people).  

Table 2.26 also shows that economic reasons motivate people to come to Java-
Bali rather than to the other regions. In-migration because of education is higher in 
West Sumatra, Yogyakarta and South Sulawesi. There is a popular opinion that 
education is more advanced in Java than in other regions in Indonesia. Educational 
facilities and the availability of transportation are generally poor in the rest of 
Indonesia. Primary schools right up to upper secondary schools are accessible in all 
provincial capital cities, as well as in several district capitals. However, accessibility 
to the tertiary educational institutions (academy and university) is limited. For 
graduated secondary students from better-off families, pursuing tertiary education 
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often becomes a necessity (Tirtosudarmo, 1997). They perceive that universities in 
Java are more prestigious than universities in the rest of Indonesia. It is not 
surprising therefore that Figure 2.11 shows out-migration triggered by education was 
found to be relatively higher among peoples in the regions outside of Java.  
 

Table 2.26. Percentage of migrants by reasons for migration and area of destination, 
Indonesia, 1980-1985, 1990-1995 

 

Destination 1980-1985  1990-1995 

 Region/Province Econom-
ic 

Edu-
cation 

Transmi-
gration 

Family 
& others 

 Eco-
nomic 

Edu-
cation 

Housing Family Others 

            
Indonesia 23.0 6.6 4.2 66.1  25.8 8.6 7.3 55.4 2.9 
Sumatra           

 Dista Aceh 21.7 7.7 2.4 68.0  21.9 10.7 7.1 58.0 2.2 
 North Sumatra 19.3 6.5 2.0 72.0  19.0 8.8 9.0 59.6 3.7 
 West Sumatra 21.1 12.8 4.7 61.3  20.7 12.2 7.0 53.6 6.5 
 R i a u 25.6 5.2 3.8 65.3  26.9 6.3 6.1 59.7 1.0 
 Jambi 17.7 4.3 16.3 61.7  27.4 6.5 8.3 54.2 3.6 
 South Sumatra 24.0 5.9 10.9 59.2  20.5 8.4 7.1 61.5 2.5 
 Bengkulu 14.0 6.3 20.2 59.4  20.6 9.9 6.1 58.3 5.1 
 Lampung 12.2 3.1 18.8 66.0  19.6 7.6 3.9 66.2 2.7 

Java           
 Jakarta 24.4 5.3 - 70.2  37.6 2.8 8.8 49.7 1.1 
 West Java 23.5 5.8 - 70.6  27.3 4.2 9.2 58.2 1.0 
 Central Java 27.6 5.3 - 66.9  23.8 5.6 8.8 59.2 2.6 
 Yogyakarta 22.3 21.8 - 55.8  18.6 36.6 3.9 37.8 3.1 
 East Java 28.3 5.8 - 65.7  26.5 9.4 7.2 52.8 4.1 

Nusa Tenggara           
 Bali 34.3 16.5 - 49.2  37.0 10.7 3.6 44.5 4.2 
 West N.Tenggara 19.9 14.2 4.3 61.4  23.6 12.9 4.0 51.1 8.4 
 East N.Tenggara 19.3 14.7 - 65.7  22.4 21.3 3.6 45.6 7.2 
 East Timor 18.9 9.0 - 72.1  28.9 9.7 2.9 55.2 3.2 

Kalimantan           
 West Kalimantan 23.7 7.6 2.3 66.3  22.5 9.5 3.9 60.4 3.6 
 Central 
Kalimantan 

19.6 7.6 9.5 63.3  32.3 12.1 0.8 51.8 3.0 

 South 
Kalimantan 

27.2 4.7 15.5 52.5  26.5 11.7 6.9 52.1 2.8 

 East Kalimantan 21.8 3.6 6.9 67.5  35.7 5.2 5.7 51.6 1.8 
Sulawesi           

 North Sulawesi 23.1 13.4 3.9 59.6  27.3 11.2 6.3 50.9 4.2 
 Central Sulawesi 19.8 5.5 26.8 47.8  23.0 10.6 5.2 55.2 5.9 
 South Sulawesi 22.7 12.9 4.3 60.1  22.3 16.6 4.9 53.3 2.9 
 S.East Sulwesi 17.4 4.5 25.2 52.8  21.4 9.7 6.8 58.4 3.7 
            

Maluku 17.9 10.4 3.2 68.4  19.5 15.7 4.9 57.2 2.8 
Irian Jaya 22.4 4.1 1.3 72.1  33.0 5.0 4.1 54.8 3.2 

            

Sources: The 1985 and 1995 Intercensal Population Survey (SUPAS). 
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Figure 2.11 Proportion of out-migrants by migration triggers, Indonesia,  
1980-1985 and 1990-1995 
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          Sources: The 1985 and 1995 SUPAS.  
 

Where transmigration is concerned, as we discussed previously, the regions of 
Sumatra, Kalimantan and Sulawesi received more transmigrants than other regions. 
In the period 1980-1985, migrants from Java triggered by transmigration were 
relatively fewer than those motivated by other reasons. During the period 1990-1995, 
change in residence because of housing shortage was dominant in Java than in the 
rest of Indonesia. These statistics are consistent with the process of sub-urbanization 
of most regions in Java. In Jakarta, for instance, construction around the capital city 
proper extended into the adjacent province of West Java. Thus change in residence 
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from Jakarta to West Java due to the housing situation has been substantially higher. 
Moreover, Jakarta as an urban and metropolitan region has always attracted many 
people to migrate.  

For a long time, some scholars predicted and argued that the transmigration 
program in the future would no longer occupy a significant role in government 
policy and would shift toward voluntary internal migration (McNicoll, 1968:69; and 
Heeren, 1979:171). The fact, this program still exists. Nowadays, in the New 
Reformation government, the transmigration program is implemented differently. 
Transmigration is not only focused on Java and Bali but also on other regions.  It is 
guided by three concepts (Kompas, 8-12-2000). The first concept is called Ring I, the 
resettlement of people from a densely populated ‘subdistrict’ of a municipality in the 
relatively less populated ‘subdistrict’ in the same municipality. The second concept, 
Ring II, concerns the resettlement of people from a densely populated ‘municipality’ 
of a province to a relatively less populated ‘municipality’ in the same province. The 
third concept, Ring III, involves the resettlement of people from a densely populated 
‘province’ in a relatively less populated ‘province’. However, many scholars believe 
that this program will be the last transmigration program coordinated by the 
government.  

In terms of international migration triggers, most of Indonesian migrant 
workers are triggered by economic reason, i.e. to improve their standard of living. 
Indeed, the socioeconomic conditions of Indonesia are relatively low compared to 
some ASEAN countries, especially Malaysia and Singapore. This seems to be one of 
the main reasons for Indonesian migrants to leave their hometowns for indefinite 
periods of time, as seen from a survey on 300 Indonesian workers who worked in the 
construction sector in Malaysia (Nasution, 1999). The survey shows that the main 
reason for leaving their regions is the difficulty in getting jobs (74 percent). Only a 
small number of migrants who left their hometowns did so because they were 
accompanying their relatives (12 percent). This figure of migrants leaving their 
hometowns for economic reasons is similar to that in the study of migrants from East 
Flores (East Nusa Tenggara), Middle Lombok (West Nusa Tenggara) and Bawean 
(East Java) working in Malaysia (Mantra et al., 1999). The study found that brokers 
(middlemen) played a significant role throughout the migration process. Spaan 
(1999) also revealed the same phenomenon on the study of East Javanese workers 
who migrated to Malaysia. In fact, the government of Indonesia established the 
Centre of Overseas Employment (Angkatan Kerja Antar Negara, or AKAN) in 1984 to 
regulate the recruitment process of overseas migration workers (Spaan, 1999:159). 
Since 1994, the Pusat AKAN has been changed into Directorate of Overseas 
Manpower Service (Direktorat Jasa Tenaga Kerja Luar Negeri). Nevertheless, as many 
prospective migrants are unaware of or unable to deal with the recruitment 
procedures, during which shortcomings and corruptive practices often happen, this 
has opened up adequate possibilities for brokers to mediate and take advantage of 
the situation.  

In summary, three broad factors can be used to explain the population 
mobility changes. These are historically bound (e.g. the transmigration program), 
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socially or culturally bound (e.g. certain ethnic groups are well known for their 
migratory behavior) and economically motivated (e.g. push and pull factors). Some 
studies found that chain migration has occurred as a result of the transmigration 
program (see e.g. Goszeen, 1999; Spaan, 1999). Oey-Gardiner and Suleeman (1997) 
argued that the economic factor, rather than social or cultural factors, is a strong 
operator as incentives for people to migrate. Increasingly, numerous positive and 
negative incentives affected the push and pull factors, which induce regional 
migration. In addition, Tirtosudarmo (1997) pointed out that the increase in the 
volume of population mobility, internal and international, is essentially a logical 
consequence of three factors: the surplus of labor, improvement in transportation 
means and networks, and increase in economic activities. Increased economic 
activities is particularly seen in urban areas where the informal sector economy 
provides job access for migrants. The development in the country’s education system 
and labor market may also contribute to the changes in migration patterns in 
Indonesia. Once it has changed, as a result of new development in human capital in 
Indonesia, mobility due to education and employment will also become part of the 
dynamics.  
 

2.6  Conclusion 
 
This chapter described the population dynamics in Indonesia that took place during 
the last three decades. As a geographically fragmented country, Indonesian 
demographic and socioeconomic perspectives are characterized by a wide diversity 
across its regions (see also e.g. Hugo et al., 1987; Hill, 1989). Some regions have 
developed their demographic and economic determinants faster than others have. 
They may be rich in natural resources (e.g. Aceh, Riau, East Kalimantan and Irian 
Jaya), while others are poor (e.g. West and East Nusa Tenggara, and East Timor). The 
problem of dense population is faced by provinces in Java, Bali, and Lampung. In 
contrast, other provinces are sparsely populated (e.g. Central Kalimantan, Central 
Sulawesi, and Irian Jaya). This heterogeneity is a reflection of all kinds of 
development in determinants, working at multiple geographical levels.  

Though to some extent the estimates depend on the data sources and the 
precise method of calculation, all data sources and methods reach the common 
conclusion that demographic indicators in Indonesia have changed over time at 
regional and national levels. The fertility and infant mortality rates have declined. As 
a consequence, the distribution of population in the various age groups shifts in such 
a way that proportionally more people appear in the older age group. Although this 
phenomenon is already in place in Indonesia today, in some regions it started in the 
early 1990s (i.e. Yogyakarta and Jakarta). In the meantime, though the data are still 
limited to the mobility at provincial level and long-term population mobility, internal 
migration has significantly changed. The same has happened to the international 
migration.  

In more general terms, demographic conditions in Indonesia at national and 
regional levels reflect a demographic (vital) transition (shift from the high rates of 
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fertility and mortality to the low rates of fertility and mortality) and mobility 
transition. At the regional level, the changes show significant differences. In the 
regions of Java and Bali, for example, total fertility rate (TFR) and infant mortality 
rate (IMR) have moved downward faster than in the rest of the country. The level of 
migration tends to increase over time and permanent migration tends to shift to non-
permanent or circular migration. Induced migration (i.e. transmigration or family 
reasons) tends to take the form of voluntary migration (i.e. economic and education 
reasons).  

The demographic changes in Indonesia have also been influenced by the 
changes in socioeconomic development and the structure of governance (policy). The 
policies, particularly those relating to the population matters, have affected 
Indonesian population dynamics. The government of Indonesia has adopted 
planning as a tool for national development and it has been implemented as five-year 
development programs (REPELITA) since 1969. The population policies promoted in 
the program include: reproductive health and family planning; health, mortality, and 
morbidity; promotion of gender equality, equity and empowerment; programs of 
population information and education; and employment creation. The importance 
accorded to the population program is also indicated by the establishment of 
separate ministries responsible for population matters; i.e. the National Family 
Planning Coordinating Board (NFPCB/BKKBN), the Ministry of Population, the 
Ministry of Health, the Ministry of Transmigration, the Directorate of Immigration, 
and the Directorate of Overseas Manpower Service. 

Evidence of demographic transition described previously, however, occurred 
during periods of political and economic stability. In 1997, when the financial crisis 
hit Indonesia, most native and overseas scholars predicted that the country would be 
affected in many facets, including demographic behavior. Some studies have shown 
that it has indeed affected the society in many aspects (i.e. socioeconomic), but with 
varying influences in different regions (see e.g. Beegle, Frankenberg, and Thomas, 
1999; Sumarto, Werrerberg, and Pritchett, 1998). Therefore, it is important to consider 
the regional dimension in studying the future of population dynamics in Indonesia. 
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POPULATION PROJECTIONS IN INDONESIA 

DURING THE 20TH CENTURY 

 

 

 

 

3.1 Introduction 
 
Demographic analysis, specifically population projection, in Indonesia started in the 
early 1950s when Nathan Keyfitz conducted a survey in East Java, Indonesia. Based 
on that survey, in 1955, Keyfitz and his assistant Widjojo Nitisastro released the first 
book on Indonesian population published in Indonesia entitled “Soal Penduduk dan 
Pembangunan Indonesia” [Population and Development in Indonesia]. In that book, 
they made a rough projection of Indonesian population and predicted that Indonesia 
in the near future would have a large population if the assumptions of declining 
fertility and constant mortality were applied. 

The second attempt to produce projections of the Indonesian population was 
made after the first population census in 1961 had been conducted and published. 
Nitisastro in his book entitled “Population Trends in Indonesia” projected scenarios of 
Indonesian population up to 1991. He considered the Indonesian population history, 
the data problem, and other related population circumstances as recorded in the 1961 
population census. In the 1970s, Nathanael Iskandar from the Demographic Institute, 
University of Indonesia (Lembaga Demografi Universitas Indonesia, known as LDUI) 
revised projections prepared by Nitisastro. He modified assumptions and extended 
the projection period into 2001, instead of 1991 which was Nitisastro’s target year. 
Further revisions were made after the 1971 population census data had been 
published. At the same time, the Indonesian Central Bureau of Statistics (ICBS, Badan 
Pusat Statistik or BPS) made population projections based on the 1971 population 
census data. Since then projections prepared by Indonesians are mostly performed 
by the ICBS and the LDUI.  

The ICBS has regularly updated the projection series by using newer data 
from the population censuses (i.e. the 1980 and 1990 censuses) and the intercensal 
population surveys (i.e. the 1976, 1985 and 1995 surveys). The LDUI continued to 
produce the projection series after the 1985 intercensal population survey had been 
published. It was more than a decade of silence since 1976 (after Iskandar’s 
projection). Other institutions have also attempted to produce population 
projections. These are the Population Research Centre, University of Gadjah Mada 
(Pusat Penelitian Kependudukan, known as PPK-UGM), the National Institute of 
Economics and Social Research, Indonesian Science Institute (Lembaga Ekonomi 
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Kebudayaan Nasional–Lembaga Ilmu Pengetahuan Indonesia, known as LEKNAS-LIPI), 
and the National Family Planning Co-ordinating Board (Badan Koordinasi Keluarga 
Berencana Nasional, known as BKKBN). Moreover, population projections have also 
been prepared by non-Indonesians; such as projections done by Ueda (1980), Birg et 
al. (1998), the United Nations and the World Bank.  

This chapter attempts to explore the existence and utilization of population 
projection in Indonesia. It is an attempt to understand a given issue on regional 
population projection in the context of Indonesia by focusing on the development of 
methodology used in the existing projections. Table 3.1 shows selected studies on 
population projections that have been done in Indonesia by Indonesian institutions. 
These studies are clustered according to periods, which show the reference year of 
the base population data used. We assess these projections in terms of methods, data 
used, and results. Sections 3.2 to 3.5, respectively, give overviews of the projections 
in the 1960s, 1970s, 1980s and 1990s. Remarks and extended discussion on these 
projections are given in section 3.5. Conclusions will be provided in section 3.7 at the 
end of this chapter. 
 

Table 3.1. Selected studies on population projection in Indonesia, 1960s-1990s 
 

Period  No. Code Sources Base Year 

1960s 1. Nitisas-
tro 

Nitisastro, Widjojo. 1970. Population Trends in Indonesia. 
Ithaca. Cornell University Press. 

1961 
 
 

1970s 2. LDUI1 Iskandar, Nathanael. 1976. Some Population Projections 
for Indonesia by Main Islands: 1971-2001. Demographic 
Institute, University of Indonesia (LDUI). 

1971 

 3. ICBS1 Indonesian Central Bureau of Statistics (ICBS). 1973. 
Indonesian Population Projection: 1971-1981. The ICBS, 
Series K. No. 1. 

1971 

 4. ICBS2 ICBS. 1978. Indonesian Population Projection: 1976-2001. 
The ICBS, Series K. No. 2.  

1976 

 5. ICBS3 Cho, Lee-Jay. et al. 1980. Population Growth of Indonesia. 
Hawaii University Press. 

1971 
 

 6.1 LEKNAS-
LIPI 

Speare, Alden. 1976. Projections of Population and Labour 
Force for Regions of Indonesia: 1970-2005. LEKNAS-LIPI, 
Jakarta. 
 

1970 

1980s 7. ICBS4 ICBS. 1983b. Indonesian Population Projection: 1980-2000. 
Jakarta. 

1980 

 8. ICBS5 ICBS. 1984. Indonesian Population Projection per 
Province: 1980-2000. Jakarta. 

1980 

 9. ICBS6 ICBS. 1987. Indonesian Population Projection: 1985-2005, 
based on the results of the 1985 Intercensal Population 
Survey. SUPAS Series No. 33.  

1985 

 10. BKKBN Pandjaitan, Sahala. 1986. Population Projection and 
Population Program on National Family Planning in 
Indonesia: 1980-2000. BKKBN, Jakarta. 

1980 

                                                           

1 For this document, information on the methods applied is based on publication nos. 4 and 8 (ICBS, 
1978; 1984) and lecture notes from Tukiran, MA. (PPK-UGM).  
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 11 LDUI2 Ananta, Aris and Adioetomo, Sri Moertiningsih. 1990. 

Development of Indonesian Population toward the year 
2005. LDUI, Jakarta.   

1985 
 
 

 12. LDUI3 Ananta, Aris and Anwar, Evi Nurvidya. 1992. Population 
Projection of Indonesian Provinces: 1990-2020. LDUI, 
Jakarta. 
 

1985 

1990s 13. LDUI4 Ananta, Aris and Anwar, Evi Nurvidya. 1994. Projection 
of Indonesian Population and Labour Force: 1995-2025. 
LDUI, Jakarta. 

1990 

 14. LDUI5 Ananta, Aris (and projections’ team). 1995. Population 
Projection 1995-2025 (for 27 Provinces). LDUI, Jakarta.  

1990 

 15. PPK-
UGM 

Sucipto, Tri and Tukiran. 1992. Proyeksi Penduduk 
Indonesia [Projection of Indonesian Population]: 1990-
2050. Working Paper Series, No. 33. PPK-UGM. 

1990 

 16. PPK-
UGM 

Tukiran. 1992. Proyeksi Penduduk Indonesia [Projection 
of Indonesian Population]: 1990-2010. Populasi, 3(2): 60-
77. 

1990 

 17. ICBS7 Projection of Indonesian Population: 1995-2005. 1998. The 
ICBS. SUPAS Serie S7. 

1995 

 18. ICBS8 Projection of Indonesian Population per Province: 1995-
2005. 1998. The ICBS. SUPAS Serie S7. 

1995 

     

 

3.2  Projections in the 1960s 
 
Widjojo Nitisastro (1970) is the only Indonesian who made population projections for 
Indonesia during the 1960s. He made population projections prior to and after the 
population census of 1961. Using the 1961 census as a base population, and four 
kinds of assumptions on the prospective course of mortality and fertility, he arrived 
at four different population sizes for the period of 1961-1991 at five-year intervals. At 
that time, information on demographic variables (i.e. fertility, mortality, and 
migration) was mostly available only for Indonesia as a whole at national level and 
Java at regional level. Therefore, population projection categorized by sex and age 
had been made for Indonesia and Java, and not for other regions yet. Furthermore, 
since in the past international migration did not play an important role in the 
changes in the population structure, the projections at national level assumed an 
absence of migration to and from the country. However, assumptions on out-
migration had been applied for Java’s projections.  

With respect to the base population data, the quasi-stable population method 
had been applied to smooth the sex-age distribution, while at the same time 
preserving the same census totals for either sex. Fertility was assumed to remain 
relatively constant in the last several decades (i.e. crude birth rate was around 45 per 
1,000 in the period 1930-1971). Nevertheless, no adjustment had been applied to the 
10-19 age group (Nitisastro, 1970:202). It was argued that the small proportion of 
people in this age group was a reflection of exceptional development in vital rates 
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during the nineteen forties (war and independent periods) rather than results of 
misstatements of ages or underenumeration. 

The choice of initial fertility and mortality levels was based on the inferences 
drawn from the census data and several previous studies, which had been done for 
the population of Indonesia (i.e. Keyfitz, 1953 and Nitisastro, 1961). Applying the 
theory of stable and quasi-stable populations and using the United Nations life tables 
for General models, levels of mortality (i.e. reflected by the expectation of life at 
birth) and alternative rates of population growth were estimated. The combinations 
of life expectancy and population growth rates corresponded to a definite age 
structure and certain levels of fertility. It was estimated that the crude birth rates 
were 45 births per 1,000 population for Indonesia and 44 per 1,000 for Java. The 
initial mortality levels, i.e. expectation of life at birth, were between 40.0 and 42.5 
years for both Indonesia and Java. It was assumed that Java’s mortality level 
resembled that of Indonesia as a whole.  

Nitisastro had four assumptions for national projections. The first and second 
projections, called low projections, assumed: a) constant fertility and slowly 
declining mortality from an initial life expectancy of 40.0 years and increasing by 0.5 
years annually (Projection A), and b) constant fertility and slowly declining mortality 
from an initial life expectancy of 42.5 years increasing by 0.5 years annually 
(Projection B). The third projection, called high projection (Projection C), was based on 
the assumption of constant fertility and rapidly declining mortality. Life expectancy 
at birth increased by one year annually, starting with an initial expectation of life of 
42.5 years in 1961-1966 to 68.2 years in 1986-1991. The last projection, called medium 
projection (Projection D), assumed that fertility declined linearly from an initial crude 
birth rate of 45.0 per 1,000 in 1961-1966 to 31.8 per 1,000 in 1986-1991, and a rapidly 
declining mortality similar to projection C.  

Four assumptions were also applied to projections for Java’s population. In 
the first three of the four alternative projections the sets of assumptions concerning 
the course of fertility and mortality were similar to those projections A, B, and C for 
Indonesia, with a different initial fertility level (i.e. the initial crude birth rate for Java 
was 44 per 1,000). For projection D, it was assumed that the level of fertility decreased 
from an initial crude birth rate of 44.0 per 1,000 in 1961-1966 to 30.8 per 1,000 in 1986-
1991. 

In order to measure the impact of out-migration on the future population of 
Java, Nitisastro made another projection for Java. These projections were different 
from the first one in terms of its base population and the assumptions applied to 
fertility and mortality. The base population referred to the population at the end of 
1960 rather than observed population from the 1961 census (i.e. October 1961). The 
projections estimated population sizes for the period of 1960-1990. Given a base 
population of 62.5 million, the projection applied four scenarios. In the first scenario 
(Projection 1), where fertility level was assumed constant (crude birth rate of 46.4 
births per 1,000 population), and mortality level rapidly declined (life expectancy 
was 42.5 years in 1960-1965 and 68.5 years in 1985-1990), in the absence of migration 
from and to Java. The second scenario (Projection 2) assumed that fertility and 
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mortality levels were similar to the first scenario and that 200,000 young persons 
would migrate annually from Java to the rest of Indonesia. For comparison purposes, 
the third scenario (Projection 3) assumed a declining level of fertility (from 46.4 births 
per 1,000 in 1960-1965 to 35.0 births per 1,000 in 1985-1990), rapidly declining 
mortality level (similar to the first scenario), and no out-migration. The fourth 
scenario (Projection 4) used the third scenario for fertility and mortality, and assumed 
an out-migration of one million young persons annually, instead of 200,000 people as 
in the second projection. All assumptions applied in Nitisastro’s projections are 
summarized and presented in Table 3.2. 

 
Table 3.2. Assumptions applied in Nitisastro’s projections 
 

Variables Indonesia Java 

  Without migration With migration 

    
Base 
Population 

The 1961 census data, 
adjusted by quasi-stable 
population (97.019 million) 
 

The 1961 census data, 
adjusted by quasi-stable 
population (62.992 million) 
 

Population at Dec.1960, 
adjusted by quasi-stable 
population (62.500 million) 
 

Fertility Crude Birth Rate (CBR) 
A. Constant, CBR = 45.0   
B. Constant, CBR = 45.0 
C. Constant, CBR = 45.0 
D. Declines linearly  
CBR = 45.0 (1961-1966) 
CBR = 31.8 (1986-1991) 
 

Crude Birth Rate (CBR) 
A. Constant, CBR = 44.0   
B. Constant, CBR = 44.0 
C. Constant, CBR = 44.0 
D. Declines linearly  
CBR = 44.0 (1961-1966) 
CBR = 30.8 (1986-1991) 
 

Crude Birth Rate (CBR) 
1. Constant, CBR = 46.4   
2. Constant, CBR = 46.4 
3. Declines linearly  
CBR = 46.4 (1960-1965) 
CBR = 35.0 (1985-1990) 
4. Similar to 3rd scenario  
 

Mortality Life expectancy (Eo) 
A. Increases by 0.5 
annually  
      Eo = 40.0 (1961-1966) 
      Eo = 52.5 (1986-1991) 
B. Increases by 0.5 annually 
similar to scenario A 
C. Increases by 1.0 annually 
    Eo = 42.5 (1961-1966) 
    Eo = 68.2 (1986-1991) 
D. Increases by 1.0 
annually, similar to 
scenario C 
 

Life expectancy (Eo) 
A. Increases by 0.5 annually  
    Eo = 40.0 (1961-1966) 
    Eo = 52.5 (1986-1991) 
B. Increases by 0.5 annually 
    Similar to scenario A 
C. Increases by 1.0 annually 
    Eo = 42.5 (1961-1966) 
    Eo = 68.2 (1986-1991) 
D. Increases by 1.0 annually 
    Similar to scenario C 
 

Life expectancy (Eo) 
1. Increases by 1.0 annually  
    Eo = 42.5 (1960-1965) 
    Eo = 68.5 (1985-1990) 
2. Similar to 1st scenario 
3. Similar to 1st scenario 
4. Similar to 1st scenario 
 

Migration No assumptions applied No assumptions applied 1. No migration 
2. 200,000 people migrate 
    from Java to the rest of 
    Indonesia annually  
3. No migration 
4. 1,000,000 people migrate 
    from Java to the rest of 
    Indonesia annually  

    

Source:  Summarized from Nitisastro (1970). 
 



THE POPULATION OF INDONESIA 
 

 80

Table 3.3 shows the results of Nitisastro’s projections compared to observed 
data from censuses. Regardless of several assumptions made, projections indicate 
that the population of Indonesia and Java would be more than double in the thirty-
year period, numbering about two hundred million and one hundred million, 
respectively, by 1991. For Indonesia and Java (without migration), the total 
population resulting from Projection A is smaller than other projections. Population 
estimated in 1991 of 198 million for Indonesia and 124 million for Java, however, was 
much higher than the 179 million and 108 million recorded in the 1990 population 
census.  
 

Table 3.3.  Estimated population and percentage error based on Nitisastro’s 
projection Indonesia, 1961-1991 (in million) 

 

 Base Pop. Population Projection  Percentage Error (PE) 

 1961 1971 1976 1981 1986 1991  1971 1976 1981 1986 1991 

Indonesia             

Projection A 97.02 119.35 132.06 149.41 171.39 197.84  0.12 1.39 1.30 4.59 10.29 

Projection B 97.02 121.72 136.02 154.49 178.45 207.27  2.10 4.43 4.74 8.90 15.55 

Projection C 97.02 122.52 138.79 160.92 190.22 226.98  2.78 6.55 9.10 16.07 26.54 

Projection D 97.02 121.66 136.01 153.96 175.70 200.06  2.06 4.42 4.38 7.22 11.53 

             

Java (without migration)          

Projection A 62.99 75.60 83.64 94.40 107.97 123.89  -0.63 1.84 3.43 8.51 15.17 

Projection B 62.99 77.76 86.55 98.18 112.85 130.39  2.19 5.38 7.57 13.42 21.21 

Projection C 62.99 78.36 88.40 101.92 119.87 142.41  2.99 7.64 11.67 20.47 32.39 

Projection D 62.99 77.82 86.55 97.43 110.60 125.29  2.28 5.39 6.75 11.16 16.47 

             

Java (with migration assumptions)**       

Projection 1 62.50  89.80   146.20   9.34   35.91 

Projection 2 62.50  86.10   136.00   4.84   26.42 

Projection 3 62.50  88.40   132.10   7.64   22.80 

Projection 4 62.50  70.80   94.90   -13.79   -11.78 

             

Observed*             

Indonesia  119.21 130.26 147.49 163.88 179.38       

Java  76.09 82.13 91.27 99.50 107.57       

     

Notes:  PE was calculated from the difference between projected and observed, divided by 
observed 

  * Observed population are derived from 1971, 1980, 1990 censuses and the 1976 and 
1985 SUPAS.  

 ** The base population was 1960, and the projections period made for 1975 and 1990 
Sources:  Nitisastro (1970: 206 and 229). ICBS (1973, 1978, 1983, 1987, 1993)  

 
Comparing Java’s observed population in the 1990 census and its projected 

population in 1991 that took migration into account, we found that migration exerted 
a significant effect. Results from Projections 2 and 4 show that the percentage errors of 
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projected population are 26.4% and -11.8%. It means the projection was an 
overestimation when it was assumed that 200,000 people would migrate annually 
from Java to the rest of Indonesia. The projection was underestimated when the 
assumption was inflated to 1,000,000 migrants. The difference of 800,000 migrants in 
the assumptions of the 2nd and 4th scenarios reduces the population in Java by about 
41.1 million people in 1990 (136.0 million– 94.9 million). Projections without 
migration assumptions, Projection 1 and Projection 3, have percentage errors of 38.9% 
and 22.8%. It shows that the assumptions on fertility have also contributed to a 
reduction in the number of population projected. 

Furthermore, the percentage error of projected population in Figure 3.1 shows 
that there is a period effect. The longer the period of projection the more inaccurate 
the results obtained. This can be seen from the values of percentage errors (Projection 
A), which have increased from 0.1% and -0.6% in 1971 to 10.3% and 15.2% in 1990 for 
Indonesia and Java, respectively. In general, the projections were overestimated 
(positive values), except for Java in 1971 which was underestimated (negative 
values).  

 
Figure 3.1. Percentage error in estimated population of Nitisastro’s projection 
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                   Notes: Indo (A) = Scenario A for Indonesia, Java (C) = Scenario C for Java  
 

 

These projections were shaped by the political, economic, and social 
conditions in the period 1960-1970. Nevertheless, these projections contributed to 
planning by influencing the Indonesian government (and society) to be concerned 
about the potentially negative effect of high population growth in Indonesia. As a 
result, family planning was introduced in the early 1970s. The lesson from this 
projection was that Indonesia ought to make an effort to curtail the population 
growth rate—that reduction in the population growth rate would help speed up 
economic performance.  
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3.3 Projections in the 1970s 
 
The government of Indonesia conducted the second population census in 1971. The 
census yielded the size of the population by sex and age for the population of 
Indonesia as a whole and its regions, not only Java. Therefore, a particular feature in 
this period was that Indonesian projections could be made for both national and 
regional levels. Data limitation prevented the use of the province as a unit of 
analysis. Therefore, some provinces were grouped into geographical zones; such as 5 
main islands (i.e. Sumatra, Java, Kalimantan, Sulawesi and others), or two main 
regions (Java and the rest of Indonesia). The later group was based on its population 
distributions, which were about 60 and 40 percent, respectively, for Java and the rest 
of Indonesia. 

In the meantime, the Indonesian government and society were concerned with 
population issues, namely family planning in particular and fertility in general. The 
urgent need to reduce population growth through a decline in fertility was 
manifested by the establishment of the National Family Planning Co-ordinating 
Board (NFPCB/BKKBN) in Indonesia in 1969. Demographic researches conducted at 
that time also focused on fertility and family planning. For example, a survey on 
fertility and mortality had been organized by the LDUI in 1973. This phenomenon 
had encouraged the development of demographic analysis, particularly in 
population projections, in Indonesia during this period. The ICBS, during this period, 
made three projections series: projections for the periods 1971-1981 (ICBS, 1973), 
1976-2001 (ICBS, 1978) and 1971-2001 (Cho, et al. 1980). Iskandar (1976) from the 
LDUI made projections for the period 1971-2001, whereas the LEKNAS-LIPI made 
projections for the period 1970-2005 (Speare, 1976).  

This section discusses the projections during the 1970s produced by those 
institutions mentioned above, starting with the projections made by the ICBS, the 
LDUI, and then the LEKNAS-LIPI. Empirical results from those projections are also 
described. Regarding the 1971 census and the 1976 survey as main data sources for 
the base population, it was pointed out that age-reporting errors and age-specific 
underenumeration were still found in the population data. Hence, techniques for 
correcting these problems had been applied in the projections discussed here.  

 

3.3.1  The ICBS Projection  
 
The ICBS produced three projection series during this period and used different data 
sources for its base populations. The first projection series, made in 1973, used the 
preliminary results of the 1971 census, whereas other two projection series (Cho et 
al., 1980 and ICBS, 1978) used the complete results of the 1971 census and the 1976 
SUPAS. The difference between these base populations was that the first one did not 
include the population in rural Irian Jaya and small groups of people (860,000 
people). In terms of unit analysis, these projections used five main islands in the first 
series and two main regions in other series. These three projection series, however, 
used a similar method to compile Indonesian population at national level by adding 
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the regional projections (bottom-up approach). The projections referred to the 
population at the end of the year. The base population derived from the 1971 census, 
for example, which was held in September 1971, firstly had been extrapolated to 
December 1971 by using population growth rate for the period 1961-1971. 

The first projection series were made for the period 1971-1981 and population 
by age and sex for 5 main islands (i.e. Sumatra, Java, Kalimantan, Sulawesi and other 
islands). In these projections, the ICBS used three steps and three different smoothing 
techniques to adjust the age distribution of base population. In the first step, a 
reverse survival method was applied to adjust the age distribution of population 
aged 0-4 and 5-9 years. The method considered the past trends of fertility and 
mortality, and the size and distribution of reproductive women at certain periods 
(i.e. the period of 10 years prior to the census time). It was argued that the population 
in the younger cohort (i.e. population aged 0-9 years) derived from the 1971 census 
was smaller than the expected number (i.e. estimated using the past trends of fertility 
rates). In the second step, a moving average method (see UN, 1956) was used to 
adjust the age distribution of population aged 10-69 years. It was argued that the 
main problems of age heaping in these population were related to preference for 
terminal digits (i.e. age ending in ‘0’ and ‘5’). In the last step, for age distributions of 
population aged 70 years and above, a stationary population model was used. It was 
assumed that this old cohort in the population would decrease in a short period and 
diminish (i.e. because of death) in a long period. In other words, in the future, these 
elderly populations would have no significant effect on the projections.  

Fertility and mortality levels in the first projection series were assumed to 
remain constant during the period 1971-1981 at the initial level of 1971. At that time 
the 1971 census data were not completely analyzed, therefore, the initial mortality 
and fertility levels were estimated from another data source (i.e. the 1964 and 1967 
National Social and Economic Survey, or SUSENAS) and some previous studies. The 
initial mortality was estimated from the Coale-Demeny life table for the West model, 
at level 11. The expectation of life at birth was set at 45.0 years for females and 42.12 
years for males. Based on the mortality levels estimated from child survivorship 
rates, initial crude birth rates (CBR) for regions were estimated. The CBR obtained 
were 50.01, 41.89, 47.36, 47.99, and 47.05, respectively, for Sumatra, Java, Kalimantan, 
Sulawesi, and other islands. Using the age patterns of fertility for these regions, 
which were based on the distribution of fertility rates by age for Java from the 1967 
SUSENAS, the initial regional TFR were estimated, respectively, at 6.9, 5.4, 6.4, 6.2, 
and 6.4. Sex ratio at birth was set at 106 males per 100 females. Since the volume of 
net internal migration was low, internal migration was assumed to be insignificant 
for the future growth of the regional population in Indonesia.. 

The second projection series were made for the period 1976-2001, by age and 
sex for two regions: Java and the rest of Indonesia (ICBS, 1978). Studies on the quasi-
stable population method done by Keyfitz and Flieger (1971) and Speare (1975) 
inspired the ICBS to use the quasi-stable population method for adjusting the age 
distribution of the base population in this second projection series. It was assumed 
that the population of Indonesia approximated a stable condition in 1930, at level 6 of 
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the Coale-Demeny life table for the West model (i.e. life expectancy was 32.5 years 
and 30.1 years, respectively, for females and males). This population was then 
projected forward to 1976 by assuming that in 1971-1976, the life table levels 
increased from 6 to 11. The age distribution of population resulting then was used to 
adjust the reported population in the 1976 SUPAS.  

Initial mortality levels were derived from the 1971 census by using the Brass 
method. The expectation of life was derived from the Coale-Demeny life table for the 
West model. The life table levels for Java and the rest of Indonesia were set at 11 to 
13. In assuming that the life table level for Java was higher than for the rest of 
Indonesia, it was decided that the initial life table levels for Java would be 12.0 and 
11.5 for the rest of Indonesia. It means the expectation of life at birth for females and 
males was 47.5 and 44.62 years, respectively, in Java and 46.25 and 43.37 years, 
respectively, in the rest of Indonesia. It was assumed that the life table levels 
increased linearly from level 12 in 1971-1976 to level 17 in 1996-2001 for Java, and 
from level 11.5 to level 17 for the rest of Indonesia. In other words, life expectancy in 
those two regions would be 60.0 years for females and 56.47 years for males in 1996-
2001.  

Initial total fertility rate (TFR) was estimated by using linear interpolation 
from the fertility levels of the 1971 census and the 1976 SUPAS (using the own 
children method). These were 5.0 for Java and 6.2 for the rest of Indonesia with age 
patterns of fertility similar as the 1967-1970 patterns (from the 1971 census). Fertility 
assumptions had been made by considering the success of the family planning 
program and the increase in age at first marriage among women in Indonesia. It was 
assumed that fertility rates decreased by 50 percent from its initial levels for Java (10 
percent every five years in the first 15 years) and by 30 percent from its initial levels 
in the rest of Indonesia (5 percent every five years). The TFR decreased from 5.0 and 
6.2 in 1971-1976 to 2.5 and 4.3 in 1996-2001 for Java and the rest of Indonesia, 
respectively. For Java, the distribution of fertility rates by age from the 1976 
intercensal survey was used for the age patterns of fertility in the period 1986-1991 
onwards. Migration within islands was assumed have no impact on projection. Sex 
ratio at birth was estimated at about 105 males per 100 females. 

In collaboration with the East-West Centre in Hawaii, the ICBS produced the 
third projection series for the period 1971-2001. Instead of Java and the rest of 
Indonesia, regional projections had been made for Java-Bali and the rest of Indonesia. 
The demographic variables for Java and Bali were assumed to be similar. Three 
adjustment methods were applied to adjust the age distribution of the base 
population (Cho et al. 1980:80). The first method, the free-hand technique, was 
applied for smoothing the sex ratios of population aged 15-24 years. It was argued 
that the sex ratio of this population group obtained from the 1971 census was too 
low. This method assumed that the sex ratio is normally above 100 at birth, then it 
declines gradually as the age increases (i.e. the sex ratio at old age would be 70 or 80). 
The second method, a three-year moving average, was used for smoothing the age 
distribution of the female population aged 10 years and above. The smoothed sex 
ratio resulting from the first adjustment was then applied for calculating the male 
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population aged 10 years and above. The third method, a reverse survival method, 
was applied for estimating the number of births occurring during the periods 1961-66 
and 1967-71, which in 1971 were aged 0-4 and 5-9 years. The life table levels (from 
the West model) were set at 12.0 for Java and Bali, and 12.4 for the rest of Indonesia.  

Based on data analyzed from the 1971 census, mortality levels for the initial 
period were estimated indirectly from the Coale-Demeny life tables for West model. 
The life table levels for Java-Bali and the rest of Indonesia were set at 12.0 (i.e. life 
expectancy of 50 years) and 12.4 (i.e. life expectancy of 51 years), respectively. This 
assumption is somewhat different from other two projections, which assumed that 
the life table levels (i.e. reflection of life expectancy) for Java is higher than the rest of 
Indonesia.  Initial total fertility rates (TFR) for these two regions were obtained from 
the average level of regional fertility rates for the period 1961-1970. Using the own 
children method, TFR for Java and Bali were estimated at 5.2 and 5.7, respectively, 
while, for the rest of Indonesia it was set between 5.8 (in Kalimantan) and 6.5 (in 
Sumatra). Similar to the previous works, the projections here also did not include 
migration.  

This third projection series employed four scenarios. The first scenario 
(Projection A) was that the TFR in Java-Bali and the rest of Indonesia would decline 
by 5 percent per five-year period from their 1971 levels. Mortality rates were 
assumed to remain constant at an initial level and that the age pattern of mortality 
would correspond to the life table of the West model, i.e. level 12.0 for Java-Bali and 
level 12.4 for the rest of Indonesia. The second scenario (Projection B) was that the 
TFR in Java-Bali and the rest of Indonesia would decline by 5 percent per five-year 
period from 1971 to 1986 and then by 10 percent per five-year period from 1987 to 
2001. Mortality rates would decline steadily corresponding to a linear increase in life 
expectancy at birth from 50.0 years in 1971 to 65.0 years in 2001 for Java-Bali and 
from 51.0 years to 66.0 years for the rest of Indonesia. The third scenario (Projection C) 
was that the TFR would decline uniformly from their 1971 levels to the levels that, 
together with the mortality assumption, result in a net reproduction rate equal to one 
in 2001. Mortality rates would decline as in the second assumption. The last scenario 
(Projection D) was the use of a standard projection of the 1971 population under 
constant 1971 estimated levels and patterns of fertility and mortality (status quo 
projection). All assumptions applied in the ICBS projections during this period are 
summarized in Table 3.4.  
 



THE POPULATION OF INDONESIA 
 

 86

Table 3.4. Assumptions applied in the ICBS projections in the 1970s 
 

Variables First Series Second Series Third Series 

 ICBS (1973) ICBS (1978) Cho et al. (1980) 

Base 

Population 

The preliminary data of 

1971 census 

Adjusted by three methods: 

- Reverse survival  

- Moving average, and  

- Stable population 

Population at Dec. 1971 

 

 

 

The 1976 intercensal survey  

 

Adjusted by quasi-stable 

Population method. 

Population at Dec. 1976 

The complete data of 1971 

census 

Adjusted by three methods: 

- Free-hand technique 

- Moving average  

- Reverse survival 

Population at Dec. 1971 

 

Fertility Total Fertility Rate (TFR) 

assumed constant  

- Sumatra, TFR = 6.9   

- Java, TFR = 5.4   

- Kalimantan, TFR = 6.4   

- Sulawesi, TFR = 6.2 

- Other islands, TFR=6.4   

 

 

 

Distribution of age patterns 

was assumed similar to the 

pattern for Java estimated 

from the 1967 SUSENAS  

 

Total Fertility Rate (TFR) 

Assumed to decline  

- Java, declines by 50% 

  TFR = 5.0 (1971-1976) 

  TFR = 2.5 (1996-2001) 

- The rest of Indonesia, 

   declines by 30% 

  TFR = 6.2 (1971-1976) 

  TFR = 4.3 (1996-2001) 

 

Distribution of age patterns 

was assumed similar to the 

patterns estimated from the 

1971 census 

 

For Java,  

1986-2001 = age patterns  

estimated from the 1976 

Intercensal survey  

 

Total Fertility Rate (TFR) 

- Java, TFR = 5.2 

- Bali, TFR = 5.7 

- Sumatra, TFR = 6.5 

- Kalimantan, TFR = 5.8 

- Sulawesi, TFR = 5.9  

- Other islands, TFR = 6.2 

Four assumptions: 

1. Declines by 1% annually  

2. Declines by 1% annually 

    in 1971-1986, and by 2%   

    in 1986-2001 

3. Declines linearly to reach 

    NRR=1 in 2001 

4. Constant  

Distribution of age pattern 

was assumed similar to the 

pattern estimated from the 

1971 census  

 

Mortality Level of life table and life 

expectancy (Eo) assumed 

similar in every region and 

to remain constant during 

the projection’s periods 

Level of life table = 11 

Eo = 42.12 (males) 

Eo = 45.00 (females) 

 

 

Levels of life table increase 

linearly  

- Java, from level 12 to 17 

Eo (males) = 47.11 (1971-76) 

to 56.47 (1996-2001) 

Eo (females) = 50 (1971-76) 

to 60 (1996-2001) 

 

- The rest of Indonesia,  

from level 11.5 to 17 

Eo (males) = 42.12 (1971-76) 

to 56.47 (1996-2001) 

Eo (females) = 45 (1971-76) 

to 60 (1996-2001). 

Levels of life table and life 

expectancy (Eo) 

- Java-Bali, level = 12 

   Eo = 50.0 (1971-1976)  

-  The rest of Indonesia, 

   level = 12.4 

   Eo = 51.0 (1971-1976) 

Life expectancy (Eo) 

1. Constant  

2. Increases, from 50 to 65 

    for Java-Bali and from 51 

    to 66 for the rest of 

    Indonesia  

3. Similar to 2nd scenario 

4. Constant 
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3.3.2 The LDUI Projection  
 
Echoing the spirit of Nitisastro, who developed the first Indonesian projection, 
Iskandar (1976) from the LDUI revised and extended Nitisastro’s projections for the 
period 1971-2001. Regional levels used in this projection were 5 main islands: 
Sumatra, Java, Kalimantan, Sulawesi and other islands. In order to compare the 
projections resulting from the adjusted and unadjusted in the base population, 
Iskandar used both the adjusted and unadjusted base populations, which were 
derived from the 1971 census reports. He considered the fact that smoothing of the 
age data for the base population might take away some of the important features 
included primarily in the age-sex composition of the population under observation.  

Fertility and mortality levels for the initial projection period (1971-1976) were 
estimated by using an indirect method (i.e. the Brass method). The data used were 
derived from tables of all children ever born alive and children still alive at the 1971 
census. Level of mortality was taken from the expectancies of life, derived from 
Coale-Demeny’s life table for the West model. At national level, initial mortality was 
assumed from the life table at level 11, which expectation of life at birth was 42.12 
years for males and 45.0 years for females. At regional level, mortality and fertility 
levels were set at different levels. The expectation of life at birth for females and 
males was set at 46.25 and 43.32 years for Java, Kalimantan, and Sulawesi, and 51.25 
and 48.34 years for Sumatra, and 43.75 and 41.92 years for other islands. The TFR 
were set at 5.46 for Java, 6.71 for Sumatra, 6.36 for Kalimantan, 6.09 for Sulawesi, and 
6.28 for other islands. The age patterns of fertility in the initial period were derived 
from the distributions of fertility rates by age from the 1964 SUSENAS. Marriage 
patterns were assumed to have no impact on population growth, and sex ratio at 
birth was supposed constant at 105 males per 100 females. 

For internal migration, Iskandar argued that little information was available at 
that time regarding the flows of migration within provinces or islands in Indonesia. 
The projections then considered the transmigration program from the government of 
Indonesia. Based on the recent target and the past trends of this program, he 
assumed that 50,000 people would move annually from Java to Sumatra, Kalimantan, 
Sulawesi and the rest of Indonesia, with uneven distribution. These were about 88.2, 
8.4, 2.8 and 0.6 percent, respectively, distributed among those destinations regions. 
Furthermore, for international migration, he argued that the size of external 
migration was low. Therefore, international migration was assumed to have no 
significant influence on the future growth of Indonesia population.  

To make the projections, Iskandar used four assumptions concerning fertility: 
these are Projection A, where levels and patterns of fertility will remain constant at 
the initial values in 1971 until the year 2001. In Projection B total fertility rates are 
reduced by 25% from their initial rates by the year 2001. In Projection C total fertility 
rates will decline by 50% from their initial rates by the year 2001, which was based on 
the target of the national family planning program. In Projection D Indonesia will be 
very successful in slowing down its fertility rates by 2001, and reach a replacement 
level by that year, i.e. the net reproduction rate would be equal to one (NRR=1).  
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There was only one assumption about mortality: life expectancy was assumed 
to increase linearly. The expectation of life at birth was assumed to increase by 2.5 
years every 5 years during the projection period. At national level, for example, the 
expectation of life at birth would increase from 45.0 years in 1971 to 60.0 years in 
2001 for females, and from 42.12 to 56.5 years for males. Internal migration was 
assumed to remain constant, i.e. every year about 50,000 people will migrate from 
Java to the rest of Indonesia.  

 

3.3.3 The LEKNAS-LIPI Projection  
 
The Indonesian Science Institute (LEKNAS-LIPI) made projections for Indonesia and 
its regions for the period 1970-2005 (Speare, 1976). The regions were clustered into 10 
development regions based on the similarities of their strategy and direction of 
development. These regions are: 1) Aceh and North Sumatra, 2) West Sumatra and 
Riau, 3) Jambi, South Sumatra and Bengkulu, 4) Lampung, Jakarta, West Java, 
Central Java, and Yogyakarta, 5) East Java and Bali, 6) West Kalimantan, 7) the rest of 
Kalimantan, 8) South and Southeast Sulawesi, 9) the rest of Sulawesi, and 10) Maluku 
and Irian Jaya.  

The base population was derived from the 1971 census and recalculated for 
the end of the year 1970. Similar to the second projection series produced by the ICBS 
during this period, the LEKNAS-LIPI used the quasi-stable population method to 
adjust the age distribution of population. The initial quasi-stable population started 
in 1930 with life expectancy was 32.5 years for females and 30.1 years for males (i.e. 
level 6 of the Coale-Demeny life table for the West model) and the TFR was 6.0. In the 
period 1966-1971, the life table level increased to 10 (i.e. life expectancy for females 
and males was 42.5 and 39.7, respectively) and the TFR was assumed to remain 
constant at 6.0. However, in the period 1941-1951 (i.e. the war and independent 
periods), mortality and fertility levels were lower than the levels in the initial period 
(i.e. the life table level was set at 5 and the TFR was 5.4). 

The mortality level was estimated by using life expectancy at birth. Based on 
the Coale-Demeny life tables for the West model, it was assumed that life expectancy 
increased annually by 0.5 year from its initial level, i.e. the expectation of life for 
Indonesian females was 47 years in 1971-1975 and increased to 62 years in 2001-2005. 
Crude birth rates were used for measuring fertility levels in every region. The 
assumptions on regional fertility levels considered the regional developments and 
the implementation of family planning programs in those regions. Similar to 
Iskandar’s projection, the LEKNAS-LIPI estimated migration based on the target of 
transmigration program. It was assumed that about 50,000 people would migrate 
annually from Java to the rest of Indonesia. In addition, it also considered the 
phenomenon of urbanization, which has been ongoing in Indonesia.  

Nevertheless, since the original document of this study was not available to 
the author, the assumptions made for fertility, mortality and migration in this 
projection series are not fully described here. Summaries of the assumptions applied 
in Iskandar’s and the LEKNAS-LIPI’s projections are shown in Table 3.5. 
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Table 3.5.  Assumptions applied in LDUI’s and LEKNAS-LIPI’s projections, during 
the 1970s  

 
Variables LDUI  LEKNAS-LIPI 
 Iskandar (1976) Speare (1976) 

Base 
Population 

The 1971 census data 
Adjusted and unadjusted  
 

The 1971 census data  
Adjusted by quasi-stable population 
method. Population at Dec. 1970 
 

Fertility Total Fertility Rate (TFR) 
- Sumatra, TFR = 6.71   
- Java, TFR = 5.46   
- Kalimantan, TFR = 6.36   
- Sulawesi, TFR = 6.09 
- Other islands, TFR = 6.28   
Four assumptions: 
1. Constant 
2. Declines by 25% from initial levels 
3. Declines by 50% from initial levels 
4. NRR = 1, in 2001  
ASFR was assumed similar to the age 
patterns estimated from the 1964 
SUSENAS  
 

Crude Birth Rate (CBR) 
Assumed decline, varies in every region 
based on the regional development and 
implementation of family planning 
program  
 

Mortality Life expectancy at birth (Eo) was assumed to 
increase linearly by 0.5 year annually  
- Indonesia, initial level of life table = 11 
  Eo (females) = 45.0 increases to 60.0   
  Eo (males) = 42.12 increases to 56.47 
- Sumatra, 
  Eo (females) = 51.25 increases to 66.25  
  Eo (males) = 48.34 increases to 62.44 
- Java, Kalimantan and Sulawesi:  
  Eo (females) = 46.25 increases to 61.25  
  Eo (males) = 43.32 increases to 57.66 
- Other islands,  
  Eo (females) = 43.75 increases to 58.75 
  Eo (males) = 41.92 increases to 56.40 
 

Life expectancy at birth (Eo) is assumed to 
increase linearly by 0.5 annually  
 

Migration Transmigration program: 
50,000 people migrate from Java to the rest 
of Indonesia annually. 

Transmigration program: 
50,000 people migrate from Java to the rest 
of Indonesia annually. 

   

 

3.3.4 Empirical Results  
 
Results of the projections made during the 1970s are shown in Table 3.6. The labels 
ICBS1, ICBS2 and ICBS3 refer to the first, second and third projection series 
produced by the ICBS in 1973, 1978 and 1980, while the labels LDUI1 and LEKNAS-
LIPI refer to the projections made by Iskandar (1976) and Speare (1976), respectively. 
These results show that most of the projections made were very much above the 
observed number of population, except for the second projection series by the ICBS 
in 1978. It can be seen from the positive (overestimation) and negative 
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(underestimation) values of the percentage error in these projections that the longer 
the period projected, the more inaccurate are the results obtained.  

 
Table 3.6.  Estimated population based on the ICBS projections Indonesia, 1971-2001 
 

  Base  Population Projection* (000) 

 Scenario Pop  (000)  1976 1981 1986 1991 1996 2001 

ICBS1 1971        

 Indonesia 120,149  135,190 151,895     

 Sumatra 21,026  24,281 28,098     

 Java 76,629  85,288 94,693     

 Kalimantan 5,191  5,924 6,755     

 Sulawesi 8,592  9,812 11,174     

 Other islands 8,711  9,883 11,173     

          

ICBS2 1976        

 Indonesia 131,304   145,039 160,159 176,401 193,240 210,234 

 Java 83,600   91,238 99,231 107,272 114,959 122,003 

 Rest Indonesia 47,704   53,800 60,927 69,128 78,280 88,231 

          

ICBS3 1971        

 Indonesia         

 Scen. A 123,767  138,923 155,041 172,514 190,886 209,407 227,534 

 Scen. B 123,767  139,953 158,288 179,443 203,331 227,820 252,694 

 Scen. C 123,767  139,953 157,133 175,486 194,317 212,494 228,965 

 Scen.D 123,767  140,070 158,626 180,156 204,607 231,790 261,924 

          

 Java-Bali 1971        

 Scen. A 81,234  90,370 99,898 110,034 120,034 130,719 140,467 

 Scen. B 81,234  91,035 101,981 114,442 128,311 142,286 156,205 

 Scen. C 81,234  91,035 101,357 112,320 123,485 134,228 143,994 

 Scen.D 81,234  91,070 102,086 114,678 128,736 144,092 160,827 

          

Observed** 1971  1976 1980 1985 1990 1995 2000 

 Indonesia 119,208  130,255 147,490 163,876 179,378 194,755 203,456 

 Sumatra 20,808  23,510 28,016 32,666 36,507 40,830 42,666 

 Java 76,086  82,126 91,269 99,502 107,574 114,733 120,430 

 Java-Bali 78,206  84,400 93,739 102,140 110,351 117,629 123,555 

 Kalimantan 5,155  5,866 6,723 7,781 9,100 10,471 10,948 

 Sulawesi 8,527  9,379 10,410 11,598 12,521 13,732 14,446 

 Other islands 8,632  8,984 11,072 12,328 13,670 14,988 14,966 

          
Notes:    *Base year is the 1976 population, projected populations do not include East Timor. 
             **Observed data derived from the 1971, 1980, 1990, and 2000 censuses and the 1976, 1985 and 1995 

SUPAS. Data in 1971, 1976 and 2000 for other islands in observed population do not include East 
Timor.  

Sources: ICBS1 (ICBS, 1973, Table 1.3), ICBS2 (ICBS, 1978, Table 5.3), ICBS3 (Cho, et al. 1980).  

 

Figure 3.2.A shows the percentage errors from the ICBS1 and ICBS2 
projections. It can be seen that when the fertility and mortality rates are assumed to 
be constant over time (ICBS1) the projections resulted are overestimated, whereas the 
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projections are relatively closer to the observed population when fertility and 
mortality rates are assumed to decline. It reflects the fact that fertility and mortality 
rates had changed during that period, therefore the constant assumption is somehow 
unrealistic. Nevertheless, the projected population for the rest of Indonesia in ICBS2 
is underestimated as compared to the Indonesian population as a whole or even the 
Java population. It may be due to the fact that the assumptions made (i.e. fertility and 
mortality) mostly refer to the situation in Java rather than the conditions in the rest of 
Indonesia.  

Figure 3.2.B shows the percentage error from the ICBS3 projections. The base 
populations used refer to the population at the end of the year, which was 
extrapolated from the census data and which referred to the month of September 
when the enumeration was conducted. In 1971, the beginning of the projection 
period, the percentage difference between estimated and observed population was 
about 4 percent. Nevertheless, projections produced by Scenario A (decline in fertility 
and constant in mortality) for Indonesia contain the lowest percentage errors over 
time. Meanwhile, the projections produced by Scenario D (fertility and mortality were 
assumed to be constant over time) for Java-Bali contain relatively high percentage 
errors. Projected populations produced by the ICBS during the period 1970s are 
presented in Table 3.6.  
 

Figure 3.2.A. Percentage error in estimated population of the ICBS1 and ICBS2  
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Figure 3.3 shows that Iskandar’s projections, in which the base population was 
adjusted, overestimated the population more than the projections in which the base 
population was not adjusted. In other words, the adjusted base population resulted 
in more people than the unadjusted. Figure 3.3 also presents the results for Scenario D 
(successful in declining fertility, the NRR=1 by 2001) and unadjusted base population 
at the regional level (i.e. Sumatra, Java, Kalimantan, Sulawesi and other islands). 
These were the plausible projections made by Iskandar (1976).  
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Figure 3.2.B. Percentage error in estimated population of ICBS3  
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Likewise in the ICBS projections, Figure 3.3 also shows that the estimations of 

the Javanese population were relatively close to the observed populations over time, 
whereas figures for other islands are underestimated and contain irregular 
percentage errors, except for Sulawesi. The knowledge of the demographers at that 
time on demographic conditions outside Java may have much contributed to the 
errors in those projections. Indeed, the assumptions made for fertility, mortality and 
migration patterns mostly refer to the patterns evidenced by Java rather than the 
patterns for the other islands. 
 

Figure 3.3. Percentage error in estimated population of the LDUI: scenario D 
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As with the results of Nitisastro’s projections in the 1960s, these projections 
had also contributed to planning by influencing the Indonesian government to be 
more concerned about the high population growth in Indonesia. The projections 
resulting from Iskandar’s scenario, for example, give a message that Indonesia could 
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reach low population growth rate if and only if it succeeded in reducing its fertility 
rate. Indonesia’s success in implementing the family planning program can help 
bring this country to reach the replacement fertility level faster.  
 

Table 3.7.  Estimated population based on the LDUI’s and the LEKNAS-LIPI’s 
projections Indonesia, 1971-2001 (in thousands) 

 

  Base Pop.  Population Projection* 

 Scenario 1971  1976 1981 1986 1991 1996 2001 

LDUI1         

 Indonesia: adjusted base population       

 Scenario A 122,974  139,877 159,837 183,980 213,072 248,160 290,500 

 Scenario B 122,974  139,877 158,761 180,506 205,480 234,011 266,191 

 Scenario C 122,974  139,877 157,639 176,846 197,412 218,986 240,676 

 Scenario D 122,974  139,877 157,131 175,160 193,634 211,893 228,667 

      

 Indonesia: unadjusted base population      

 Scenario A 118,489  134,223 152,828 175,889 203,818 237,198 277,339 

 Scenario B 118,489  134,223 151,739 172,338 196,041 222,685 252,397 

 Scenario C 118,489  134,223 150,657 168,156 188,156 208,023 227,595 

 Scenario D 118,489  134,223 150,257 167,426 185,124 202,358 218,045 

     

 Regional: Scenario D, unadjusted base population    

 Sumatra 20,815  24,385 28,184 32,304 36,560 40,735 44,571 

 Java 76,095  85,290 94,538 104,391 114,484 124,242 133,091 

 Kalimantan 5,184  5,938 6,723 7,580 8,462 9,312 10,076 

 Sulawesi 8,536  9,749 10,968 12,261 13,609 14,938 16,154 

 Other islands 7,859  8,861 9,843 10,890 12,009 13,131 14,153 

          

LEKNAS-LIPI         

 Indonesia 1970  1975 1980 1985 1990 1995 2000 

 Scenario A 117,300   149,900  179,800  209,400 

 Scenario B 117,300   152,700  192,100  245,300 

         

Observed** 1971  1976 1980 1985 1990 1995 2000 

 Indonesia 119,208  130,255 147,490 163,876 179,378 194,755 203,456 

 Sumatra 20,808  23,510 28,016 32,666 36,507 40,830 42,666 

 Java 76,086  82,126 91,269 99,502 107,574 114,733 120,430 

 Kalimantan 5,155  5,866 6,723 7,781 9,100 10,471 10,948 

 Sulawesi 8,527  9,379 10,410 11,598 12,521 13,732 14,446 

 Other islands 8,632  8,984 11,072 12,328 13,670 14,988 14,966 

          
Notes:  * Data in projections made by the ILDUI and LEKNAS LIPI do not include East Timor 
          ** Observed data derived from the 1971, 1980, 1990, and 2000 censuses and the 1976, 1985 and 1995 

SUPAS. Data in 1971, 1976 and 2000 for other islands in observed population do not include East 
Timor.  

Sources:  LDUI1 (Iskandar, 1976, pp.30-33 and 64-67).  
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3.4 Projections in the 1980s 
 
The 1980 population census data provide more information on the size of the 
population by sex and age for Indonesia as a whole and its provinces separately. 
Since then, projections could be made for Indonesia as a whole and its provinces as 
well. In the meantime, fertility had been declining relatively fast, and other issues 
became more apparent. Health issues occupied many decision-makers and attention 
to mortality in general and child mortality in particular had increased. On the other 
hand, attention to migration data and analysis was still low. As we will see later on 
in this section, these circumstances affected the scenarios produced from the 
projections in this period.  

The Indonesia CBS, the LDUI, and the National Family Planning Co-
ordinating Board (BKKBN) produced several projections during this period. 
Following the series of previous projections, the ICBS continued to use similar 
methods to make the newer projections. Meanwhile, the LDUI and the BKKBN 
applied new features in their projection methodology.  

 
3.4.1 The ICBS Projection  
 
Using the 1980 population census and the 1985 intercensal population survey data as 
base populations, the ICBS made two projections for the periods 1980-2000 and 1985-
2005. The projections were made separately for Indonesia at national and regional 
levels (i.e. 27 provinces, including East Timor). Although the assumptions applied in 
these projections are similar, the results obtained from the national projection and the 
sum of regional projections is not. In order to obtain the same total number in these 
two levels of projections, the ICBS used an iteration program. In terms of adjustment 
methods for the base population, similar to the previous projections in 1970s, the 
ICBS used the methods of reverse survival, moving average, and stable population 
for smoothing the distribution of population, respectively, at ages 0-9 years, 10-64 
years, and 65 years and beyond. 

The base population in the first projections series referred to the population on 
December 31, 1980. Population data from the 1980 census (i.e. October 31, 1980) were 
extrapolated to the end of December 1980. Initial crude birth rate (CBR), total fertility 
rates (TFR) and age-specific fertility rates were estimated by using the Own Children 
method. The fertility levels in the period 1980-2000 were assumed to decline 
following the historical evidences shown in the period 1967-1979. At national level, 
for example, the CBR and the TFR declined by 2 percent annually. The CBR declined 
from 33.72 per 1,000 in the period 1980-1985 to 31.26 in 1985-1990, 28.90 in 1990-1995 
and 26.61 in 1995-2000. The TFR declined from 4.26 in the period 1981-1985 to 3.89, 
3.55 and 3.24, respectively, in the periods 1985-1990, 1990-1995 and 1996-2000. The 
distribution of fertility rates by age was assumed to remain constant during these 
projection periods. At regional level, the levels of fertility declines vary. For example, 
it was assumed that the lowest TFR (i.e. in Yogyakarta) declined from 3.17 to 2.73 
during the period 1980-2000, whereas the higher TFR (i.e. in West Nusa Tenggara) 
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declined from 5.78 to 4.00.  Furthermore, though the size of the female population of 
reproductive age increased over time, contraceptive use also increased, along with 
the age at first marriage. 

Initial mortality levels were estimated from the census data by using the Brass 
method. The results were obtained from probability of dying for infants (the infant 
mortality rate or IMR). Based on the value of IMR, expectation of life at birth was 
estimated from the Coale-Demeny life table for the West model. The IMR were 
assumed to decline during the period 1980-2000 following the trends in the period 
1967-1979. At national level, for example, the IMR decreased from 92.78 in 1985-1990 
to 52.46 in 1995-2000; with an increase in life expectancy from 55.30 years in 1981-
1985 to 58.19 years in 1985-1990, 61.12 years in 1990-1995 and 64.05 years in 1995-
2000. Similar to the fertility assumptions, the increase in life expectancy at regional 
level also varies. In Yogyakarta, for example, it was assumed that the expectation of 
life increased from 60.86 to 66.74 years, whereas it increased from 47.77 to 59.90 years 
in West Nusa Tenggara.  

Keeping in mind the fact that internal migration in Indonesia had 
considerably changed, as observed in the 1971 and 1980 censuses, the ICBS made 
assumptions for internal migration. The net migration rate in every region was 
assumed to remain constant at the values in the period 1971-1980; i.e. in Yogyakarta 
and West Nusa Tenggara, the net migration rates were, respectively, +2.22 and -0.71 
per 1,000 population. These were estimated from lifetime migration data, which take 
into account place of birth and place of current residence, from the 1971 and 1980 
censuses, and the recent migration data for the period 1975-1980 (i.e. from the 1980 
census).2 Furthermore, international migration was assumed to have no significant 
influence on the growth of the population of Indonesia. 

The second projection from the ICBS was made for the period 1985-2005. The 
base population refers to the population in December 31, 1985; which was obtained 
by extrapolating the 1985 intercensal survey data (October 31, 1985). Although the 
two projections used similar methods in estimating initial fertility and mortality 
rates, they differ in the assumptions applied. The ICBS realized that the assumptions 
of unchanged trends of fertility and mortality in the first round of projections were 
not realistic. Therefore, the dynamic trends had been applied in the second round of 
projections. At national level, for example, total fertility rate (TFR) was assumed to 
decline gradually by 3 percent for the period 1985-1995 and by 2 percent in the 
period 1995-2005. The TFR decreased from 4.06 in 1980-1985 to 2.43 in the period 
2000-2005. Life expectancy at birth increased gradually by 4 percent in the period 
1985-1990 from its initial rates, by 3 percent in the period 1990-2000 and by 2 percent 
in the period 2000-2005. The expectation of life at birth increased from 60 years in 
1985 to 67 years in 2005; the infant mortality rates (IMR) would be 45.93 for males 
and 35.24 for females in 2005.  

In the meantime, projections at regional (provincial) level were made for the 
period 1985-1990 by single-year periods. When these projections were produced, the 

                                                           

2 The definition of lifetime and recent migrations can be read in migration section, chapter 2, 
subsection 2.4.  
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estimation of internal migration within the country for all provinces was not 
completed yet. Therefore, no assumption was made for migration. As such, the 
component method could not be utilized for projecting the provincial populations. 
The future size and age-sex composition of the provincial populations was estimated 
by using the provincial population growth rates. The growth rates included the 
levels of fertility, mortality and internal migration. The extrapolation method was 
used for estimating these population growth rates. Table 3.8 shows all the 
assumptions applied in the ICBS projections during this period. 
 

Table 3.8. Assumptions applied in the ICBS projections during the 1980s  
 

Variables First Projection: 1980-2000  Second Projection: 1985-2005  
 ICBS (1983b, 1984) ICBS (1987) 

Base 
Population 

The 1980 census data 
Adjusted by three methods: 
- Reverse survival  
- Moving average, and  
- Stable population 
Population at Dec. 1980 
 

The 1985 intercensal survey data 
Adjusted by three methods: 
- Reverse survival  
- Moving average, and  
- Stable population 
Population at Dec, 1985 
 

Fertility Total Fertility Rate (TFR) 
Declines as the past trend (1967-
1979)  
 
Distribution of age patterns was 
assumed similar to the patterns of 
fertility estimated from the 1980 
census  
 

Total Fertility Rate (TFR) 
Declined gradually 
 
At national level, declines by 3% in period 
1985-95 and by 2% in period 1995-2005  
 
Distribution of age patterns was assumed 
similar to the patterns of fertility estimated 
from the 1985 survey  
 
At regional level, included in the growth 
rate of population 
 

Mortality Infant Mortality Rate (IMR)  
Declines as the past trend (1967-
1979)  
 
Life expectancy at birth (Eo) was 
estimated from the Coale-Demeny 
life table for the West model  
 
It was assumed that the level of 
life table increases linearly by 1.2 
point every 5 years  
 

Infant Mortality Rate (IMR)  
Declined gradually 
 
At national level, declines by 4% in 1985-
1990, by 3% in 1990-2000 and by 2% in 2000-
2005  
Life expectancy at birth (Eo) was estimated 
from the Coale-Demeny life table for the 
West model 
 
At regional level, included in the growth 
rate of population 
 

Migration Net migration rate constant Included in the growth rate of population 
 International migration has no 

effect 
International migration has no effect 
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3.4.2 The LDUI Projection  
 
After being silent for more than a decade since Iskandar’s projections in 1976, the 
LDUI produced another set of projections at the end of the 1980s. Ananta and 
Adioetomo (1990) documented these efforts for Indonesian projections in the period 
1985-2005. Projections at regional level (i.e. 26 provinces, excluding East Timor) were 
published later on in 1992 (Ananta and Anwar, 1992). We include these national and 
regional projections in this section since the base populations used were derived 
from the 1985 intercensal population survey (SUPAS) data. 

The LDUI considered the fact that projections from Iskandar (1976) for an 
alternative without adjusting base population were relatively close to the observed 
population derived from the census. In addition, it was argued that the adjustment or 
corrections of the base population, estimated from the census data, already plagued 
by the problem of inaccurate age reporting, might create another problem in the 
distribution of population by age. Therefore, the LDUI used the unadjusted base 
population for the projections during this period. Initial demographic variables (i.e. 
fertility, mortality and migration) were derived mostly from the published reports on 
the demographic information up to the 1985 SUPAS and the 1987 National Indonesia 
contraceptive prevalence survey (NICPS). The concept of demographic transition 
was considered in making the assumptions for these projections.  

The past trends of fertility decline that were estimated by indirect methods 
(i.e. the Own Children (OC) and the Last Live Birth (LLB) methods) were used in the 
fertility assumptions. Total fertility rates (TFR) were assumed to decline following 
these past trends. At national level, for example, the trends of declining TFR during 
1967-1984 were estimated by the OC method. The TFR declined by 2 percent every 
five years: from 5.61 in 1967-1970 to 5.2, 4.68 and 4.06 in 1971-1975, 1976-1979, and 
1980-1984, respectively. Meanwhile, using the LLB method, the TFR declined by 3 
percent every five years: from 4.03 in 1980 to 3.25 in 1985. The LDUI considered these 
two indirect methods because of two reasons: first, the OC method has been used 
regularly in the census reports (i.e. since the 1971 census). Second, the TFR estimated 
by the LLB method (i.e. using the 1985 SUPAS, TFR was 3.25) was found to be much 
closer to the TFR estimated by the direct method (i.e. using the 1987 NICPS data, TFR 
was 3.39). Since the direct method was only applied in a few regions (i.e. Java and 
Bali), the projections did not use the TFR estimated from this direct method.  

The notion of fertility transition, as discussed in Easterlin, Pollak, and Wachter 
(1980) which relates fertility to socioeconomic development, was adopted in fertility 
assumptions. The LDUI assumed that Indonesia was expected to complete the 
demographic transition (i.e. in terms of NRR=1) in the period of 2000-2005. However, 
the end of demographic transition at regional levels was assumed to vary; it might be 
achieved before or after the period of 2000-2005. For example, the provinces of 
Yogyakarta, East Java, Bali and North Sulawesi were assumed to reach NRR=1 in the 
period 1990-1995; whereas East Nusa Tenggara and Southeast Sulawesi would reach 
it in the period 2015-2020 (Ananta, et al., 1992). 
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Life expectancy at birth was used for estimating the mortality levels. The 
Coale-Demeny life table for the West model was used to derive the expectation of life 
based on the values of infant mortality rates (IMR). At national level, the IMR was 
estimated at 109 for the period 1976-1980 (census 1980) and 71 for the period 1981-
1985 (SUPAS 1985). The life table levels were set at 14.47 in 1976-1980 (i.e. life 
expectancy was 54.0 years for females and 50.9 years for males) and at 17.62 in 1981-
1985 (i.e. life expectancy was 61.5 years for females and 57.9 years for males).  

The notion of mortality transitions was also used in the projections. Following 
Stan D’Souza (1984, in Utomo and Iskandar, 1986:94) two types of infant mortality 
proposed by Bourgeois-Pichat (1952), e.g. endogenous infant mortality and 
exogenous infant mortality, were translated into three broad classes of causes of 
deaths to classify the mortality transition. These three classes are: infectious origin 
(Soft Rock), non-infectious origin (Hard Rock), and combination of infectious and non-
infectious origin (Intermediate Rock). The soft rock is indicated by an IMR higher than 
100. The hard rock is indicated by an IMR below 30, and the intermediate rock is 
indicated by an IMR between 30 and 100. Based on this classification, in 1981, 
Indonesia was in the stage of intermediate rock (i.e. IMR=71) in which infectious and 
parasitic diseases have not been completely eradicated but degenerative diseases, 
man-made diseases, and mental disorder have emerged.  

The first projections in this period were made for Indonesia at national level 
only. The Indonesian population was projected for the period 1985-2005 by 5-year 
intervals. Later on, Ananta and Arifin (1991) extended the projections into 2020. Four 
fertility scenarios were distinguished. In the first scenario (Scenario A), the TFR was 
assumed to decline exponentially by 2 percent every 5 years from its initial level as 
estimated by the OC method. It declined from 3.48 to 2.58, respectively, for the 
periods 1985-1990 and 2000-2005. In the second scenario (Scenario B), the TFR 
declined exponentially by 3 percent every 5 years from its initial level as estimated 
by the LLB method. The TFR declined from 3.15 in the period 1985-1990 to 2.01 in the 
period 2000-2005. Average values of the TFR estimated in the first and second 
scenarios were used in the third scenario (Scenario C). The TFR declined from 3.32 to 
2.29 in the periods 1985-1990 and 2000-2005, respectively. Lastly, the fourth scenario 
(Chosen Scenario) assumed that Indonesia would reach replacement level of fertility 
(i.e. NRR=1) by the period 2000-2005, with total fertility rate at 2.10. Initial fertility 
levels for the chosen scenario followed the levels estimated by the LLB method. The 
distributions of fertility rates by age were assumed to remain constant in these four 
scenarios following the initial distributions in 1985.  

Life expectancy was assumed to increase following the past trends. It applied 
two assumptions. The first assumption, applied in the first, second and third 
scenarios, considered that life expectancy increased exponentially by 2.58 percent 
every 5 years for males and 2.60 percent every 5 years for females. It means that the 
expectation of life increased from 58.79 and 62.32 years in 1985-1990 to 63.19 and 
66.42 years in 2000-2005, respectively, for males and females. Meanwhile, in the 
second assumption (i.e. applied to the chosen scenario) life expectancy increased 
linearly from 58.79 and 62.32 years to 65.00 and 67.50 years, respectively, for males 
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and females in the periods 1985-1990 and 2000-2005. However, it was assumed that 
the rise in the expectation of life would not exceed 75.0 years for females and 72.5 
years for males (i.e. upper limits). These national projections did not consider 
international migration. It may be due to the fact that at that time fertility issues 
constituted a more interesting topic than other variables (i.e. mortality and 
migration).  

The second series of projections are a continuation of the first projections. 
Regional projections were made for the period 1990-2020 and for all provinces in 
Indonesia, except East Timor due to an absence of information on the past trends of 
demographic variables for this province. Initial fertility, mortality and migration 
levels were estimated from the past trends of these variables. The TFR was used in 
fertility assumptions, the expectation of life and IMR were used in mortality 
assumptions, and the total net migration rate was used in migration assumptions.  

Regional projections applied four assumptions for fertility, similar to the 
national assumptions. In the chosen scenario, however, the period in which the 
replacement level (i.e. NRR =1) is reached differs for every province. This is due to 
the different initial levels of fertility in these provinces. For example, the provinces of 
Jakarta, Central Java, Yogyakarta, East Java, Bali, and North Sulawesi were assumed 
to reach the replacement level before 2005, while the provinces of Riau, West Java, 
Central Kalimantan, South Kalimantan, East Kalimantan and South Sulawesi would 
reach this level by 2005, which was similar to the assumption applied at national 
level. In other words, the whole island of Java, by 2005, would be already dominated 
by lower fertility rates. By  2015, the provinces of Aceh, North Sumatra, Jambi, South 
Sumatra, Bengkulu, Lampung, West Kalimantan, Central Sulawesi, Maluku and Irian 
Jaya would join the ranks of the lower fertility provinces. West Sumatra, East Nusa 
Tenggara and Southeast Sulawesi would join the other provinces by the end of 2020. 
West Nusa Tenggara would be the last province to join the rest of the provinces. 

Mortality assumptions for regional projections applied the same methods as 
the national projections, and two assumptions were distinguished. According to the 
first assumption, which was applied to the first, second and third scenarios, life 
expectancy increases exponentially in accordance with the past trends for every 
province. However, it would not exceed 75.0 years for females and 72.5 years for 
males (i.e. upper limits). The second assumption that life expectancy increases 
linearly from its initial levels was used in the chosen scenario. Based on the concept 
of mortality transition described earlier and the values of IMR in every region, it was 
assumed that in the chosen scenario, the provinces of Yogyakarta and Jakarta, and 
female Balinese have already entered the hard rock stage in the period 1990-1995. By 
2005, Central Javanese, female East Javanese, and male Balinese will join the hard 
rock stage. Other provinces will be still in the intermediate rock stage (i.e. the IMR 
for male and female) in 2005. 

Internal migration within the country was measured as recent migration, 
using the information of current residence and residence five years ago. The age-
specific net migration rates (ASNMR) for the period 1975-1980 were calculated from 
the 1980 census data and used as initial migration rates. It was assumed that the age 
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pattern of migration remained constant. All the assumptions used in the LDUI 
projections are shown in Table 3.9. 

 
Table 3.9. Assumptions applied in the LDUI projections during the 1980s  
 

Variables National Projection  Regional Projection 
 Ananta and Adioetomo (1990) Ananta and Arifin (1991) 

Base 
Population 

The 1985 Intercensal Population Survey 
Not adjusted  
 

The 1985 Intercensal Population Survey 
Not adjusted 
 

Fertility Total Fertility Rate (TFR) 
1. As the past trend (1967-1984)  
    estimated by the OC method 
    Declines by 2 percent every 5 years 
2. As the past trend (1980 and 1985)  
    estimated by the LLB method 
    Declines by 3 percent every 5 years 
3. Declines, average of 1st and 2nd 
    scenarios  
4. Declines and in 2005, TFR = 2.1 
    NRR = 1 (Chosen scenario) 
 
Distribution of age patterns was assumed 
similar to the patterns estimated from the 
1985 SUPAS. 
 

Total Fertility Rate (TFR) 
Similar to the national projections 
 
The periods when NRR=1  
A. Prior to 2005: 
    Jakarta, Yogyakarta, Central Java,  
    East Java, Bali and North Sulawesi  
B. In 2005:  
     Riau, West Java, Central Kalimantan, 
     South Kalimantan, East Kalimantan,  
     and South Sulawesi 
C. After 2005: 
     The rest of Indonesia 
 

Mortality Life expectancy at birth (Eo) was 
estimated from the life tables for the West 
model (based on IMR values)  
1. Eo increases by 2.58% for males and  
    2.60 % for females per 5 years 
2. Similar to 1st scenario    
3. Similar to 1st scenario    
4. Eo increases linearly (Chosen scenario)    
 
 

Life expectancy at birth (Eo) was 
estimated from the life tables for the 
West model (based on IMR values)  
Similar to the national projection 
Hard rock stage (IMR<= 30): 
A. 1990-1995:  
     Jakarta,  Yogyakarta, Female Bali   
B. 2000-2005: 
     Jakarta, Central Java, Yogyakarta, 
     female East Java, and Bali 
 
In 2005, provinces from the rest of 
Indonesia are still in intermediate rock 
 

Migration International migration has no effect The net migration rate is constant 
  Age patterns of migration are constant 

 

 

3.4.3 The BKKBN Projection  
 
The main purpose of the projections made by BKKBN in this period was to evaluate 
the effect of the family planning program in Indonesia, particularly the efforts to 
decrease the fertility rates. That was another illustration of the fact that fertility was 
the most interesting topic during this period. The projection was made at national 
level by 5-year age groups for the period 1980-2000. The base populations needed 
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were not only the number of population by age and sex in general, but also the 
number of people who currently use contraceptive. In addition, the projections also 
estimated the initial level of effectiveness of contraceptive use. All these were 
estimated from the 1980 population census data. The population structure was 
derived from the census publication and smoothed by using moving averages (i.e. 
UN, 1956: Manual III). 

The component method as discussed in Manual III (UN, 1956) had been used 
to project the future populations, with some modification in the age group 0-4 in 
order to reveal the impact of the national family planning program. There were two 
steps applied in this projection. First step was to project the population born prior to 
the census in 1980 by using a survival ratio of 5 and 10 years according to the Coale-
Demeny life tables for the West model. The second step was to project the persons 
born after the census in 1980. These two steps were used in order to ascertain the 
impact of the changes on size and age structure of the female reproductive 
population (i.e. age group of 15-49 years) from these two different cohorts. The 
changes in marital behavior, percentage of contraceptive use, and life expectancy 
from these two cohorts are also considered.  

Based on the past trends for the period 1961-1980, the initial life table level 
was estimated at level 14.8 from the West model (i.e. life expectancy for females was 
54.4 years and for males was 51.4 years). Fertility rates in the initial period 1976-1979 
(i.e. based on the 1980 census) were estimated in terms of crude birth rates (i.e. CBR 
was 36.21 births per 1000 population) and total fertility rates (i.e. TFR was set at 4.66). 
It was found that net external migration was so small, that it did not have any 
significant effect on the national population.   

Following the idea of target setting (i.e. UN-ESCAP, 1976), the BKKBN 
applied six scenarios for estimating the future of Indonesian population. In the first, 
second and third scenarios, the levels of life tables increased linearly by 1 point every 
5 years. It increased from level 13.8 in 1980 (i.e. life expectancy was 52 and 49 years, 
respectively, for females and males) to level 17.8 in 2000 (i.e. life expectancy was 62.0 
years for females and 58.4 years for males). In the fourth, fifth and sixth scenarios, the 
life table levels increased linearly by 1 point every 5 years in the period 1980-1995 
and by 0.8 points in the period 1995-2000. It increased from level 14.8 in 1980 (i.e. life 
expectancy was 54.5 and 51.4 years, respectively, for females and males) to level 18.6 
in 2000 (i.e. life expectancy was 64.0 and 60.3 years for females and males, 
respectively).  

The high rate of Indonesian population growth during the 1970s and 1980s 
spurred the government to reduce the fertility rates. One of its policies was that by 
2000, the CBR should decline by 50 percent as compared to the situation in 1971 (i.e. 
from 44 births per 1,000 population in 1971 to 22 births per 1,000 population in 2000). 
With this target in mind, six mortality assumptions were applied to three different 
periods. First, it was assumed that Indonesia would reach the target in 1990. This was 
applied in the first and fourth scenarios. The target of 1995 was applied in fifth 
scenario, and the target of 2000 was applied in the second and sixth scenarios. In the 
third scenario, it was assumed that the target could not be reached during the period 
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1980-2000. Table 3.10 shows the summary of assumptions used in the BKKBN’s 
projections. 
 

Table 3.10.  Assumptions applied in the BKKBN’s projections during the 1980s  
 

Variables Assumptions  
  

Base Population The 1980 population census, adjusted by using moving average method  
 

Fertility Crude Birth Rate (CBR) and Total Fertility Rate (TFR) 
Applied a target policy to reduce the CBR by 50 percent from the 1971 level 
CBR, declined from 44 in 1971 to 22 in some periods 
 
1. Target would be reached in 1990 
        TFR, declines from 4.77 in 1980 to 2.69 in 1990 and 1.78 in 2000 
2. Target would be reached in 2000 
       TFR, declines from 4.77 in 1980 to 2.69 in 1990 and 1.78 in 2000 
3. Target would not be reached during period 1980-2000 
        TFR, declines from 5.12 in 1980 to 4.51 in 2000 
4. Target would be reached in 1990 
        TFR, declines from 4.91 in 1980 to 2.66 in 1990 and 1.94 in 2000 
5. Target would be reached in 1995 
       TFR, decline from 4.91 in 1980 to 2.33 in 2000 
6. Target would be reached in 2000 
        TFR, declines from 4.91 in 1980 to 2.58 in 2000 
 
Distribution of age patterns was assumed constant and similar to the age 
patterns estimated for rural Sumatra from the 1973 fertility and mortality survey  
 

Mortality Life expectancy at birth (Eo) was estimated from the Coale-Demeny life table for 
the West model (based on IMR values)  
 
1. Eo increases from 52.0 and 49.0 years in 1980 to 62.0 and 58.4 years in 2000, 

for maless and femaless. Levels of life table increase by 1% every five years 
Level 13.8 in 1980 and 17.8 in 2000 

2. Similar to 1stt scenario    
3. Similar to 1st scenario 
4. Eo increases from 54.5 and 51.4 years in 1980 to 64.0 and 60.3 years in 2000, 

for males and females. Levels of life table increase by 1% every five years 
during 1980-1995, and by 0.8% during 1995-2000. Level 14.8 in 1980 and 18.6 
in 2000 

5. Similar to 2nd scenario 
6. Similar to 2nd scenario 
  

Migration International migration has no effect 
  

 

In terms of CBR, it declined from 44 births per 1,000 populations in 1971, to 22 
births per 1,000 in 1990 and 16 births per 1,000 in 2000 in the first and fourth 
scenarios. However, the TFR were set at different levels. It declined from 4.77 in 1980 
to 2.69 in 1990 and 1.78 in 2000 for the first scenario, and it declined from 4.91 in 1980 
to 2.66 in 1990 and 1.94 in 2000 for the fourth scenario. In the second and sixth 
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scenarios, the CBR declined from 44 births per 1,000 in 1971, to 22 births per 1,000 in 
2000. The TFR declined from 4.77 in 1980 to 2.69 in 2000 for the second scenario and it 
declined from 4.91 in 1980 to 2.58 in 2000 for the sixth scenario. In the third scenario, 
the CBR declined slowly from 35.22 births per 1,000 in 1980 to 32.20 births per 1,000 
in 2000. The TFR declined from 5.12 in 1980 to 4.51 in 2000. In the fifth scenario, the 
CBR declined from 44 in 1971 to 22 in 1995 and 19 in 2000. The TFR declined from 
4.91 in 1980 to 2.23 in 2000. Nevertheless, the distribution of fertility rates by age in 
these six scenarios were assumed to remain constant and similar to the distribution 
of fertility rates by age for rural Sumatra in 1970 (i.e. estimated from the 1973 fertility 
and mortality survey), which was used because these patterns reflected the situation 
in which the proportion of contraceptives used was low, i.e. 1 percent.  

The projections used other information, such as the effectiveness of 
contraceptive methods. In the first, second and third scenarios, it was assumed that it 
was about 95 percent, whereas in the rest of the other scenarios, it was 88 percent. 
The proportion of female population in the reproductive ages (i.e. 15-49 years) in the 
period 1980-2000 declined following the past trends as in the period 1971-1980. 
Active users in the projection periods were assumed to increase in accordance with 
the past trend.  
 

3.4.4 Empirical Results 
 
The projections made during the 1980s are shown in Table 3.11. Similar to the 
previous projections, for evaluation purposes we will compare these results to the 
observed population derived from the census. The labels ICBS4, ICBS5, and ICBS5 
refer to the projection series produced by the ICBS. The labels LDUI2 and LDUI3, 
and BKKBN refer to the projections made by the LDUI and the BKKBN, respectively. 
Detailed evaluations of the percentage errors from those projections are elaborated in 
Figure 3.4 for the ICBS projection (for ICBS4), Figure 3.5 for the LDUI projection 
(chosen scenario), and Figure 3.6 for the BKKBN projection.  

It has to be kept in mind that the base populations used in the ICBS 
projections refer to the population at the end of the year (see Figure 3.4) which was 
extrapolated from the October 1980, census data. In 1980, the beginning of the 
projection period, the percentage of difference between estimated and observed 
population was about 0.4 percent. Using the assumption that fertility and mortality 
decline will follow past trends and that migration remains constant, the projections 
for Java, Kalimantan, Maluku and Irian Jaya are close to the observed population. For 
other regions, particularly for the provinces in Sumatra, the projections were 
overestimated.  

The scenario selected by the LDUI, which used replacement level (NRR=1), 
estimated a population that is similar to the observed population. However, the 
projections resulted in overestimation for Sumatra and underestimation for Maluku 
and Irian Jaya.  
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Table 3.11. Indonesian population projection, 1980-2005 (in millions) 
 

  Base Pop.  Projections 

Sources Region 1980 1985  1985 1990 1995 2000 2005 

          
ICBS4  Indonesia 148.041   165.155 183.458 202.748 222.753  
ICBS5  Sumatra 28.121   32.922 38.440 44.580 51.430  

 Java 91.609   100.279 109.079 117.908 126.408  
 Nusa Tenggara 8.519   9.411 10.363 11.354 12.389  
 Kalimantan 6.748   7.842 9.053 10.423 11.953  
 Sulawesi 10.449   11.688 13.036 14.480 16.023  
 Maluku & Irian 
Jaya 

2.595   3.013 3.487 4.004 4.549  

          
ICBS6 Indonesia  164.630   182.650 199.647 216.116 231.412 

 Sumatra  32.720   37.996    
 Java  100.207   109.269    
 Nusa Tenggara  9.369   10.261    
 Kalimantan  7.749   8.874    
 Sulawesi  11.594   12.820    
 Maluku & Irian 
Jaya 

 2.990   3.431    

          
LDUI2 Indonesia        

 Projection A  164.047   181.770 198.910 215.600 231.150 
 Projection B   164.047   180.380 195.660 210.060 222.920 
 Projection C   164.047   179.310 192.990 205.300 215.620 
 Chosen   164.047   180.380 195.760 210.260 223.180 
          

LDUI3 Indonesia***  164.047   180.926 198.138 214.983 231.171 
 Sumatra  32.604   38.009 43.907 50.203 56.695 

 Java  99.853   108.372 116.145 123.095 129.221 
 Nusa 
Tenggara*** 

9.336   9.420 10.036 10.704 11.375 

 Kalimantan  7.722   9.121 10.519 11.997 13.540 
 Sulawesi  11.553   12.525 13.617 14.646 15.591 
 Maluku & Irian 
Jaya 

 2.979   3.479 3.913 4.337 4.748 

          
BKKBN Indonesia         

 Scenario 1 147.490   162.177 174.514 184.054 192.218  
 Scenario 2 147.490   162.795 178.232 193.180 207.717  
 Scenario 3 147.490   164.983 185.397 207.722 233.746  
 Scenario 4 147.490   163.347 176.411 187.155 197.024  
 Scenario 5 147.490   163.347 177.796 190.914 202.874  
 Scenario 6 147.490   164.024 179.934 195.054 209.717  
          

Obs.* Indonesia 147.490   163.876 179.321 194.755 203.456  
 Sumatra 28.016   32.667 36.507 40.830 42.666  
 Java 91.270   99.502 107.581 114.733 120.430  
 Nusa 
Tenggara** 

8.487   9.338 10.164 10.959 10.875  

 Kalimantan 6.723   7.781 9.100 10.471 10.948  
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 Sulawesi 10.410   11.598 12.521 13.732 14.446  
 Maluku & Irian 
Jaya 

2.585   2.990 3.506 4.029 4.090  

 East Timor 0.555   0.624 0.748 0.840   
          

Notes:   * Observed from Census refers to Census 1980, 1990 and 1985 and 1995 SUPAS. 
           ** population in Nusa Tenggara includes population from East Timor, except in 2000 
           *** the projections excluded population from East Timor 
Sources:  Indonesian Projection 1980-2000, CBS (1983b). Table IV.2 (p.34).  
              Ananta and Adioetomo (1990). 

 
It is interesting to see that regional projections done by the LDUI for chosen 

scenarios in Figure 3.5 and by the ICBS in Figure 3.4 share similar percentage errors 
for some regions. The percentage error was higher in Sumatra, neutral in Java and 
lower in Maluku and Irian Jaya regions. It shows that projected population for Java is 
much closer than for other regions, while the projected population for Sumatra 
region in both projections is over-estimated, particularly in province of Lampung. 
Regarding the fertility and mortality levels in Lampung during the projection 
periods, they are similar to the assumptions applied. The difference was only in the 
migration assumptions, which kept migration constant at the initial level in the 
period 1975-1980. The fact is that the levels and age patterns of migration in 
Lampung during 1980-1995 changed considerably compared to the situation in the 
1980s. In other words, internal migration in this region had significant effect on the 
size and age structure of its population. 
 

Figure 3.4. Percentage error in estimated population of the ICBS4 
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Figure 3.5. Percentage error in estimated population of the LDUI2 and LDUI3 
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In the report on the projections carried out by the BKKBN, the assumption 

applied in the fifth scenario (i.e. target of reducing the fertility level by 50% in 1995) 
was chosen as the plausible one. However, compared to the observed population, it 
is found that the projections resulting from the second and sixth alternatives are 
much closer (i.e. it was assumed that the target of reducing fertility could be realized 
in 2000). The third round of projections, which assumed that fertility declined slowly, 
is overestimated. The optimistic assumptions in the first and fourth projections (i.e. 
the target period was 1990) resulted in an underestimation of the future population. 

 
Figure 3.6 Percentage error in estimated population of the BKKBN 
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The projections produced during this period have contributed to a discussion 

that fertility, mortality, and migration affect the size and age structure of population 
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in a region. Therefore, in order to estimate the future population of a region, one 
needs to consider the migration aspect in the assumptions applied.  

 

3.5 Projections in the 1990s 
 
In this period, the availability of newer data on Indonesian demography (i.e. the 1990 
census, the 1995 intercesnal population survey, the 1991 and 1994 IDHS) encouraged 
projectors to revise their previous projections. During this period, the ICBS made two 
series of population projections: for periods 1990-2000 and 1995-2005. The LDUI 
made two revised projections. The first is an extension of the previous national 
projection, for the period 1995-2025, and the second projection revised the first 
regional projections up to 2025. Other institutions have also participated in 
producing projections in this period. The Population Research Centre, Gadjah Mada 
University (PPK-UGM) Yogyakarta produced projections at country level but not at 
province level. 

In the late 1990s (i.e. 1997-1999), Indonesia faced economic and political crises. 
Such social pressures may affect the demographic variables of the population at 
national and regional levels. Taking these conditions into account, the projection 
team from the LDUI revised their projections. In terms of methodology applied, 
these projections used similar methods. Therefore, this section does not include the 
last revised projections. This section presents an overview of the projections from the 
ICBS, and then continues with the projections from the LDUI and the PPK-UGM. At 
the end, it discusses the accuracy of these projections. 

 

3.5.1 The ICBS Projection 
 
The projections produced by the ICBS during this period utilized the same methods 
as applied in the previous periods. Base populations, which derived from the 1990 
census and the 1995 intercensal survey data, were smoothed by three different 
adjustment methods for different age groups (i.e. age groups 0-9 years, 10-64 years, 
and 65 years and beyond). It was done after the earlier evaluation on the age-sex 
ratios of the population. The projections gave full details on age distributions to the 
year 2000 and 2005 by five-year intervals. The ICBS used the component method to 
estimate the size of the population. Table 3.12 presents assumptions applied in the 
ICBS projections in the period 1990s. 

Assumptions on the demographic variables (i.e. fertility, mortality, and 
migration) were also similar to the assumptions applied in the 1980s. Initial fertility 
rates, for example, at national and provincial levels were estimated consistently by 
using the Own Children method. It yields the age pattern of fertility and other 
fertility measures. Although fertility decline varied by region, the ICBS assumed that 
in the short periods the total fertility rates (TFR) would not change much. Therefore, 
it was assumed that the TFR in the projection periods (i.e. 1990-2000 and 1995-2005) 
would decrease following the past trends in the periods 1967-1990 and 1967-1995. At 
provincial level, however, once the TFR in a particular province is equal or close to 
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2.0, the TFR in that province was assumed to remain constant at that level. The ICBS 
argued that it was due to the fact that the concept of the one-child family does not 
exist in Indonesia. For the provinces of Jakarta, Yogyakarta, and Bali, for example, 
where the TFR were already about 2.0 in the period 1991-1994, the TFR was then 
assumed to remain constant at these initial levels. At national level, the replacement 
level would be reached in 2013, i.e. the period 2010-2015. The projections for the 
period 1990-2000 assumed that the TFR declined from 3.33 in 1985-1990 to 2.65 in 
1995-2000. The projections of the period 1995-2005 assumed that the TFR declined 
from 2.80 in 1991-1994 to 2.38 in 2000-2005. Both projection series assumed that the 
distributions of fertility rates by age remained constant in the initial periods.  
 

Table 3.12. Assumptions applied in the ICBS projections, during the 1990s  
 

Variables First Projection: 1990-2000  Second Projection: 1995-2005  
   

Base 
Population 

The 1990 census  
Adjusted by three methods: 
- Reverse survival  
- Moving average, and  
- Stable population 
Population at Dec. 1990 
 

The 1995 Intercensal Population Survey  
Adjusted by three methods: 
- Reverse survival  
- Moving average, and  
- Stable population 
Population at Dec. 1995 
 

Fertility Total Fertility Rate (TFR) 
Declines as the past trend (1967-1990)  
 
At national level, TFR declines from 3.33 
in 1985-1990 to 2.65 in 1995-2000   
NRR=1 in 2013  
 
At regional level, once the TFR reaches 2.0 
then TFR remains constant 
 
Distribution of age patterns was assumed 
similar to the age patterns estimated from 
the 1990 census  
 

Total Fertility Rate (TFR) 
Declines as the past trend (1967-1995), 
 
At national level, TFR declines from 2.80 
in 1990-1995 to 2.38 in 2000-2005  
NRR=1 in 2013 
 
At regional level, once the TFR reaches 2.0 
then TFR remains constant 
 
Distribution of age patterns was assumed 
similar to the age patterns estimated from 
the 1995 survey  

Mortality Infant Mortality Rate (IMR)  
Declines as the past trend (1967-1990)  
 
Life expectancy at birth (Eo) was 
estimated from the Coale-Demeny life 
tables for the West model  
 

Infant Mortality Rate (IMR)  
Declines as the past trend (1967-1995) 
At national level, IMR declines from 51 
(1990-1995) to 36 (2000-2005) 
Life expectancy at birth (Eo) was 
estimated from the Coale-Demeny life 
tables for the West model  
 

Migration Net migration rate constant  Net migration rate constant 
 International migration has no effect International migration has no effect 
   

 

The ICBS used the Trussell method for estimating the initial infant mortality 
rates (IMR). The Coale-Demeny life tables for the West model were used for 
estimating the expectation of life. The IMR was assumed to decline following the 
historical trend and therefore the level of mortality would increase. It was also 
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assumed that the decline in IMR would not be lower than 20 per 1,000 births (i.e. 
lower limit). At national level, for example, the IMR declined from 51 per 1,000 births 
in 1990-1995 to 36 per 1,000 births in 2000-2005.  

Both projection series assumed that net international migration was 
insignificant and the net internal migration rate would not change during the 
projection periods. Estimates of the initial net migration rate were based on the 
recent migration data, using the place of current residence and the residence 5 years 
ago prior to census or survey. Projection period 1990-2000 used the recent migration 
data from the 1990 census (1985-1990), whereas projections period 1995-2005 used the 
1995 SUPAS (1990-1995).  

 

3.5.2 The LDUI Projection 
 
Two revisions of population projections were made by the LDUI in this period. The 
first one is an extension of the previous national projection, from 2020 to 2025, with 
the assumption that fertility decline will slow down after 2005. The second projection 
revised the first regional projection. These projections used the 1990 population 
census data as the base population. Similar to the previous projections, the base 
population used was not adjusted, but derived from the country reports of the 1990 
census. The projection also utilizes newer information on fertility and mortality from 
both the 1990 population census and 1991 Indonesian Demographic and Health 
Survey (IDHS).  

The projections in this period used similar methods as those applied in the 
previous projections for estimating fertility, mortality and migration rates. It was 
because the 1990 population, estimated in the previous projection at 180.3 million 
was only slightly different from the observed population from the 1990 population 
census (i.e. 179.3 million). Some new features are included in the assumptions. In 
addition, using the population resulting from the projections and the assumptions of 
the proportion of labour force participation rate by age and sex, labor force 
projections were also produced in this projection series. Table 3.13 shows the 
assumptions applied in the LDUI projections.  

In general, the TFR was assumed to decrease exponentially following the past 
trends (i.e. in the period 1980-1990). The data and method used for estimating the 
initial TFR, however, vary by region. At national level, for example, the initial TFR 
was estimated from the 1991 IDHS data and used direct methods. At provincial level, 
the initial TFR were estimated from the 1990 census and the 1991 IDHS data. For 
some provinces, which were not yet covered in the 1991 IDHS, the TFR was 
estimated by using indirect methods (i.e. the Own Children and the Last Live Births 
methods). For example, the TFR in the provinces of Jakarta, Yogyakarta, Bali and 
West Kalimantan were estimated from the 1991 IDHS data. For the rest of the 
Indonesian provinces, the 1990 census data were used for estimating the initial TFR. 
The choice made is based on the combinations of the plausible trends in the past and 
the opinion from the experts. In addition, the age patterns of fertility were assumed 
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to follow the pattern of fertility in the initial period. Once the TFR was 2.1 (i.e. 
NRR=1), the patterns of fertility would follow the patterns of fertility in urban areas.  

At national level, for the chosen scenario, the replacement level would be 
reached in 2005. The TFR was assumed to decline but with some fluctuation. In the 
long run, the TFR will keep declining to 1.80 in 2020-2025. After 2005 (i.e. period 
2005-2025) the distributions of fertility rates by age were assumed to follow the 
distribution of fertility rates by age in urban Indonesia in the period 1989-1991 (i.e. 
estimated from the 1991 IDHS). At provincial level, however, the period in which 
replacement level would be reached varies. It also considered the fertility transition 
assumptions as in the projections during 1980s. The only difference between these 
regional projections lies in the groups of regions based on the period when the NRR 
reaches a value of one. For example, in the previous projections (prepared in the 
1980s) the provinces of West Java, South Kalimantan and East Kalimantan were 
assumed to reach the replacement level by 2000-2005 and Lampung by 2010-2015. In 
the projections prepared in the 1990s, these regions were assumed to reach the 
NRR=1 before 2005 (i.e. in the period 1995-2000). In addition, Maluku and Irian Jaya 
were assumed to reach this level in 2020-2025, instead of 2010-2015 as in the previous 
projections. 

The projections followed the conventional mortality assumption in mortality 
analysis, employing the West model of the Coale-Demeny regional life tables. The 
IMR was estimated for initial mortality levels. Both national and provincial levels 
used the 1990 census to estimate the initial IMR. At national level, the IMR was set at 
71 and the level of life tables was 17.62. It means that initial life expectancy for males 
was 57.9 years and 61.5 years for females. It had two assumptions concerning 
mortality. In the first assumption, applied in the chosen scenario, life expectancy at 
birth increased to be 65.0 for males and 67.5 for females in the period 2000-2005. It 
increased from 61.29 and 64.34 years in the period 1990-1995 to 69.14 and 71.28 years 
in the period 2020-2025 for males and females. In the second assumption, applied in 
other scenarios, life expectancy will rise exponentially following the historical trend, 
with 72.5 years as the limit for males and 75.0 years for females. It increased from 
60.45 and 63.87 years in the period 1990-1995 to 66.93 and 69.90 years in the period 
2020-2025 for males and females. At provincial level, the same assumptions applied 
in the previous projections were used.  

Net international migration was assumed to be insignificant. The internal net 
migration rate was estimated based on the net recent migration data, using the place 
of current residence and the residence 5 years ago prior to census or survey. It was 
estimated by using the 1980 and 1990 census data, i.e. recent migration for the 
periods 1975-1980 and 1985-1990. For population aged 0-4 years, it was estimated by 
assuming that 25 percent (one-fourth) of migrant women age group 15-49 years 
brought their children along with them. The value of 105 for sex ratio between males 
and females was used for estimating the sex patterns. Table 3.13 presents all 
assumptions made for base population and demographic variables (i.e. fertility, 
mortality, and migration) in the LDUI projections.  
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Table 3.13. Assumptions applied in the LDUI projections during the 1990s  
 

Variables National Projection  Regional Projection 
 Ananta and Anwar (1994) Ananta and Team (1995) 

Base 
Population 

The 1990 population census  
No adjustment  
 

The 1990 population census 
No adjustment 
 

Fertility Total Fertility Rate (TFR) 
1. As the past trend (1967-1989)  
    estimated by the OC method 
    Declines by 2 percent per 5 years. 
2. As the past trend (1980 and 1989)  
    estimated by the LLB method 
    Declines by 3 percent per 5 years 
3. Declines, average of 1st and 2nd 
    scenarios  
4. Declines and in 2005, TFR = 2.1 
    NRR = 1 (chosen scenario) 
 
Distribution of age patterns similar to the 
age patterns estimated from the 1991 
IDHS, once the TFR=2.1, then the age 
patterns of urban fertility are used  
 

Total Fertility Rate (TFR) 
Similar to the national projections 
 
The periods when NRR=1  
A. Prior to 2005: 
    Jakarta, Central Java, West Java, 
    Yogyakarta, East Java, Bali, North 
    Sulawesi, South Kalimantan, East 
    Kalimantan, and Lampung  
 
B. In 2005:  
     Riau, Central Kalimantan, and 
     South Sulawesi 
 
C. After 2005: 
     The rest of Indonesia 

Mortality Life expectancy at birth (Eo) was 
estimated from the life tables for the 
West model (used the IMR)  
1. Eo increases exponentially by 2.58%  
        for  males and by 2.60 % for females  
        per 5 years 
2. Similar to 1st scenario    
3. Similar to 1st scenario    
4. Eo increases linearly (i.e. chosen 

scenario).  Eo = 60.45 and 63.78 in 
1990-1995 to 66.93 and 69.90 in 2020-
2025 

 

Life expectancy at birth (Eo) was 
estimated from the life tables for the 
West model (used the IMR)  
Similar to the national projection 
Hard rock stage (IMR<= 30): 
A. 1990-1995:  
     Jakarta,  Yogyakarta, Female Bali   
B. 2000-2005: 
     Jakarta, Central Java, Yogyakarta, 
     female East Java, and Bali 
In 2005, provinces from the rest of 
Indonesia are still in the intermediate 
rock stage 
 

Migration International migration has no effect Age-specific net migration rates  
1. Constant at the 1975-1980 rates 
2. Constant at the 1985-1990 rates 
3. Constant at the average rates applied  
    in the 1st  and 2nd scenarios 
4. No migration 

   

 
Regarding migration, the age patterns of internal migration were assumed to 

remain constant during the projection periods. However, several assumptions were 
applied in the levels of internal migration. The migration levels were assumed to 
remain constant at the 1975-1980 levels as well as in the 1985-1990 levels (i.e. applied 
in the chosen scenario). The migration levels were assumed to remain constant at the 
levels derived from the average of the 1975-1980 and the 1985-1990 levels. In the last 
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assumption, to see the impact of migration on population dynamics, internal 
migration was omitted. For East Timor, the migration levels and patterns for the 
period 1975-1980 were not available in the 1980 census. Therefore, only two 
assumptions were applied to East Timor: the level of internal migration was assumed 
to remain constant at the 1985-1990 level; and second, no migration.  

 

3.5.3 The PPK-UGM Projection 
 
The PPK-UGM produced two series of population projections at the national level 
during this period. These two projections were published in 1992 (Sucipto and 
Tukiran, 1992; and Tukiran, 1992). The first one concerned the projections for the 
period 1990-2050, and the second one was the projections for the period 1990-2010. 
The difference between these two projections lies in the base population used. The 
first projections used a preliminary report of the 1990 census, while the second 
projection used the final report of 1990 census. However, the assumptions of fertility, 
mortality and migration course that were applied in these two projections were 
similar.  

Regarding some distortions in the age distribution of population, the base 
populations were adjusted by using a quadratic reorientation method. Initial total 
fertility rate (TFR) was extrapolated from the trends of TFR during the period 1967-
1990 (i.e. based on the ICBS report, using the Own-Children method). The notion that 
Indonesia would reach the replacement level (i.e. NRR=1) in the period 2000-2005 
has also been considered in the fertility assumptions. Initial infant mortality rate 
(IMR) was extrapolated from the trends of IMR during the period 1971-1990 (i.e. 
based on the ICBS report, using the Brass method). Expectation of life was derived 
from the Coale-Demeny life tables for the West model. Variables of internal and 
international migration were assumed to have no or little impact in the projections. 

Following the past trends of fertility levels, it was assumed that the TFR 
would continue to decrease to an ideal fertility level (i.e. the replacement level, 
TFR=2.1). Once the TFR was 2.1 then it remains constant to the end of projection 
time. The first projection series had two fertility scenarios. First, the TFR declines 
exponentially, and second the TFR declines linearly. In the first scenario, the 
replacement level would be reached in the period 2010-2015. The TFR declines from 
2.98 in 1990-1995, to 2.1 in 2000-2005 and 2.1 in 2010-2015. In the second scenario the 
replacement level would be reached in the period 2000-2005. The TFR declines from 
3.0 in 1990-1995, to 2.4 in 1995-2000 and 2.1 in 2000-2005. The distribution of fertility 
rates by age is assumed to remain constant as in the initial period 1990-1995. In the 
second projection series, the TFR was assumed to decrease exponentially in three 
different scenarios. The TFR declines exponentially with initial TFR in the period 
1990-1995 being 3.1, 3.0 and 2.9 for the first, second and third scenarios, respectively. 
The replacement level would be reached in the period 2020-2025 for the first scenario, 
in the period 2000-2005 for the second projection, and in the period 2005-2019 for the 
third one.  
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Both projection series applied one mortality assumption. Life expectancy 
increases exponentially. However, in the initial period (i.e. 1990-1995) it was set at 
different levels. In the first projection, life expectancy increases from 61.2 and 65.2 
years for males and females, to 69.5 and 73.2 years in 2005-2010 and 73.0 and 77.0 
years in 2020-2025. In the second projection, life expectancy increases from 60.5 and 
63.5 years in 1990-1995 for males and females, to 65.6 and 70.9 years in 2005-2010.  

 
Table 3.14. Assumptions applied in the PPK-UGM projections during the 1990s  
 

Variables First Projection: 1990-2050  Second Projection: 1990-2010 
 Sucipto and Tukiran (1992) Tukiran (1992) 

Base 
Population 

Preliminary results of the 1990 
population census. Adjusted by the 
quadratic reorientation method  
 

The 1990 population census  
Adjusted by the quadratic reorientation 
method  
 

Fertility Total Fertility Rate (TFR) 
Declines as the past trend (1967-1990) 
If TFR = 2.1, then it remained constant. 
1. Declines exponentially, from 3.3 in  
    1990-1995 to 2.1 in 2010-2015  
2. Declines linearly, from 3.0 in  
    1990-1995 to 2.1 in 2000-2005  
 
Distribution of age patterns constant at 
initial period (i.e. based the 1990 census)  
 

Total Fertility Rate (TFR) 
Declines as the past trend (1967-1990) 
If TFR = 2.1, then it remained constant. 
1. Declines exponentially, from 3.3 in  
    1990-1995 to 2.1 in 2020-2025  
2. Declines exponentially, from 3.0 in  
    1990-1995 to 2.1 in 2000-2005  
3. Declines exponentially, from 2.9 in  
    1990-1995 to 2.1 in 2005-2010  
Distribution of age patterns constant at 
initial period (i.e. based the 1990 census)  
 

Mortality Life expectancy at birth (Eo) was 
estimated from the Coale-Demeny life 
table for the West model (used the IMR) 

Life expectancy at birth (Eo) was 
estimated from the Coale-Demeny life 
table for the West model (used the IMR)  

   

 

3.5.4 Empirical Results  
 
Since the base population data used in these projections were mostly the 1990 census, 
then it is possible to assess the projections for two points only (i.e. 1995 and 2000). 
The projections are compared to the population observed in the 1995 intercensal 
survey and the 2000 census. Table 3.15 presents the results of the projections and its 
percentage errors. In general, the estimated population for 1995 is close to the 
observed population. Populations for Kalimantan, Maluku and Irian Jaya in 1995, 
projected by the LDUI, however, are underestimated. It may be due to a lower 
quality of data outside of Java. Lack of knowledge about demographic circumstances 
outside of Java may also have much contributed to the errors in the projections. It is 
common that preparations for projections by the LDUI for whole Indonesia used to 
entail a very long period of discussion (i.e. it could last months). However, when 
they moved to the provinces, the discussions went on much more smoothly. The 
discussion for one province may last only days. Usually, the periods of discussion for 
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provinces outside Java were shorter than the ones for provinces in Java.3 The shorter 
period used for preparing the assumptions may reflect the relative lack of knowledge 
among scholars on demographic conditions in the provinces, especially outside Java.  

On the other hand, population in the year 2000 was estimated at about 210 
million, except in scenario 3 of LDUI’s projections and the projections series 
produced by the PPK-UGM. Instead of the projected 210 million, the figure was 203 
million. This figure, however, does not include the population of East Timor. Even if 
the population of East Timor was added, which was 779,568 inhabitants as estimated 
by the East Timor Transitional Administration (ETTA), the estimated population at 
national level is still far from the observed population, i.e. 204 million. In addition, 
some problems that were encountered at the census time such as the changed 
political and economic circumstances following the crisis and democratization have 
also influenced the calculation of the final estimates. For example, at the census time 
there were security problems in some regions due to ethnic conflict. The 2000 census 
data used in this book are also the preliminary results. Complete results of the 2000 
census will be available in the middle of 2001.  

Starting in the 1980s and up to this period, most institutions used the 
assumptions of replacement level fertility in their projections. Mortality assumptions 
were also similar. It was assumed that mortality would decline as in the past period. 
The interesting part is that migration analysis is being factored into the assumptions 
utilized. However, the international migration variable is still omitted in all 
projections. It was argued that data on international migration were limited and they 
were relatively small in proportion compared to the national population. Therefore, 
it was assumed that international migration had no effect on the national population. 

Interestingly, the utilization of population projections is becoming more 
widespread since the 1990s (Ananta, 1996). The projections have been used for 
planning purposes in many sectors, for example, the education sector (i.e. the 
Ministry of Education and Culture), housing sector (i.e. the Department of Public 
Work), family planning program (i.e. the BKKBN), and general development sectors 
(i.e. the National Development Planning Board and the World Bank). In contrast, the 
efforts to improve the method used to formulate projections are still limited. The next 
section will further elaborate the development of methods applied in existing 
projections discussed earlier.  
 
 

                                                           

3 personal communication with Prof. Aris Ananta through e-mail, January 2001 
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Table 3.15. Estimated population of Indonesia, 1990-2025 (in thousands) 
 

  Year 

Sources Region 1990 1995 PE(%) 2000 PE(%) 2005 2015 2020 

ICBS7 Indonesia 179,243 195,283 0.271 210,439 3.04    
 Sumatra 36,470 41,193 0.889 45,555 6.77    
 Java 107,523 114,716 -0.015 121,499 0.89    
 Nusa Tenggara 10,161 10,999 0.365 11,717 0.53    
 Kalimantan 9,096 10,534 0.602 12,016 9.75    
 Sulawesi 12,510 13,802 0.510 15,053 4.20    
 Maluku+Irian  3,483 4,039 0.248 4,599 12.44    
          

ICBS8  Indonesia  195,294 0.28 210,486 3.06 225,748   
ICBS9  Sumatra  40,984 0.38 44,683 4.73 48,309   

 Java  114,980 0.22 122,760 1.93 130,653   
 Nusa Tenggara  10,986 0.25 11,937 2.42 12,919   
 Kalimantan  10,520 0.47 11,616 6.10 12,718   
 Sulawesi  13,775 0.31 15,017 3.95 16,274   
 Maluku+Irian   4,049 0.50 4,472 9.33 4,877   
          

LDUI4 National (Indonesia)       
 Scenario 1 179,243 196,155 0.72 212,744 4.17 228,380 254,014 270,628 
 Scenario 2 179,243 194,540 -0.11 209,029 2.35 222,088 241,605 250,326 
 Scenario 3 179,243 192,918 -0.94 205,307 0.52 215,852 229,349 230,892 
 Chosen 179,243 194,800 0.02 209,535 2.59 222,841 245,699 261,441 
          

LDUI5 Indonesia* 179,243 194,021 -0.38 208,400 2.04 222,631 248,197 268,293 
(region) Sumatra 36,470 40,371 -1.12 44,261 3.74 48,178 55,562 61,843 

 Java 107,523 115,033 0.26 122,162 1.44 129,152 141,069 149,597 
 Nusa Tenggara 10,161 11,082 1.12 12,002 2.97 12,894 14,533 15,864 
 Kalimantan 9,096 9,995 -4.55 10,868 -0.73 11,758 13,438 14,853 
 Sulawesi 12,510 13,633 -0.72 14,763 2.19 15,859 17,919 19,567 
 Maluku+Irian 3,483 3,907 -3.03 4,343 6.18 4,789 5,677 6,468 
          

PPK- Scenario A 180,250 196,550 0.92 214,080 4.82 230,260 258,730 281,830 
UGM Scenario B 178,070 191,350 -1.75 207,510 1.60 220,440 243,960 263,330 

          
Observed population 1990 1995  2000     

 Indonesia* 179,321 194,755  203,456     
 Sumatra 36,455 40,830  42,666     
 Java 107,573 114,733  120,430     
 Nusa Tenggara 10,164 10,959  10,875     
 Kalimantan 9,100 10,471  10,948     
 Sulawesi 12,521 13,732  14,446     
 Maluku+Irian 3,498 4,029  4,090     
 East Timor 748 840  780     
          

 Note:  PE(%) = percentage error, calculated from difference between projected and observed, and 
divided  by observed. * Observed population includes East Timor, except in the year 2000.  

 Sources:  ICBS (1998), Table 6.2 (p.34). Ananta and Anwar (1994), Sucipto and Tukiran (1992). Census 
1990 and 2000, SUPAS 1995, ETTA 2000 
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3.6 Discussion  
 
This section discusses characteristics of Indonesian projections in terms of the 
methods used. Five subsections are distinguished: general characteristics, base 
population, fertility projection, mortality projection, and migration projection. 
Conclusions from all sections are addressed in the following section.  
 

3.6.1 General Characteristics 
 
Population projections in Indonesia distinguish the future population by age and sex. 
The age detail, however, shows some variation over those projections. Table 3.16 
shows general characteristics of these projections. The period of projections among 
these institutions on average is 25 years. It varies among the projections and over 
time. The shortest projection period is that used by the ICBS in the 1990s, i.e. 10 years 
(1990-2000 and 1995-2005). The longest period is employed in the UGM projections 
for the first series, i.e. 1990-2050 (60 years). Based on the analyses of accuracy, we 
found that the longer the period projected, the more inaccurate the projections 
obtained.   

Among these projections, the highest open-ended age class falls between 75+ 
and 85+ years old. The age column reflects different choice concerning the open-
ended class. The ICBS has chosen the psychological barrier of 80 years, while the 
LDUI and other institutions apply a highest age group of 75+ years, except for 
Nitisastro (i.e. 85+ years). The foregoing is understandable since the base population 
data used in those projections are mostly derived directly from the census published 
data, which considers 75+ as the last open-ended age. It is possible to modify or 
recalculate this highest age group if one has the raw data of these data sources, such 
as the ICBS.  

Some projections distinguish the future population not only by sex and age, 
but also by region of residence. In the 1970s, when the data on demographic 
variables were not yet available for all provinces, groups of provinces were then used 
in regional projections. Since the 1980s, data at provincial level have been provided 
in the census’ reports, thus provincial projections can also be carried out. However, 
the assumptions for international migration are still not factored into these 
projections.  

These projections used the age-cohort component method. It means that the 
components of population change, i.e. fertility, mortality and migration, are 
projected separately for each age group. The following subsections elaborate the 
characteristics of the projections in terms of base population in section 3.6.2, 
methodology used in fertility projections in section 3.6.3, followed by projection of 
mortality and migration in sections 3.6.4 and 3.6.5. 
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Table 3.16. General characteristics of projected population in Indonesia 
 

Year and Institution General Characteristics Migration 
 Age Region coverage Internal External 
1960s 
Nitisastro   (1961-1991)  

 
85+ 

 
National & Java 

 
Yes 

 
No 

 
1970s 
ICBS1       (1971-2000) 
ICBS2       (1976-2005) 
ICBS3       (1971-2001) 
LDUI1      (1971-2001) 
LIPI          (1970-2005) 

 
80+ 
80+ 
80+ 

75+/80+ 
n.a. 

 
National & 5 islands 
National & 2 regions 
National & 2 regions 
National & 5 islands 
National & 10 regions 

 
No 
No 
No 
Yes 
Yes 

 
No 
No 
No 
No 
No 

 
1980s 
ICBS4       (1980-2000) 
ICBS5       (1985-2005) 
LDUI2      (1985-2005) 
LDUI3      (1985-2020) 
BKKBN    (1980-2005) 

 
80+ 
80+ 
75+ 
75+ 
75+ 

 
National & 27 provinces 
National & 27 provinces 
National 
26 provinces 
National 

 
Yes 
Yes 
No 
Yes 
No 

 
No 
No 
No 
No 
No 

 
1990s 
ICBS6      (1990-2000) 
ICBS7      (1995-2005)  
LDUI4     (1990-2025) 
LDUI5     (1990-2025) 
UGM1     (1990-2050) 
UGM2     (1990-2010) 
 

 
80+ 
80+ 
75+ 
75+ 
80+ 
75+ 

 
National & 27 provinces 
National & 27 provinces 
National 
27 provinces  
National  
National 

 
Yes 
Yes 
No 
Yes 
No 
No 

 
No 
No 
No 
No 
No 
No 

Source: complied from the previous sections 

 

3.6.2 Base Population  
 
Characteristics of the base population used in Indonesian projections are listed in 
Table 3.17. All Indonesian projections employed population censuses and intercensal 
population surveys, which are conducted every ten years, as data sources.  

Chapter four on demographic data sources will show that all Indonesian 
censuses have employed a combination of de jure/de facto in its enumeration methods. 
De jure approach counts people in the usual place of residence (i.e. where they 
formally lived), while the de facto approach counts people where they are found at 
the time of census. Based on this fact, the Indonesian projections explicitly or 
implicitly define the population to be observed and projected as the “de jure/de facto” 
population. Defining the population of a country or region seems simple. All 
individuals living within the boundaries of the country constitute the national 
population. However, the so-called de facto population can hardly be measured 
because it may include visitors, tourists, and illegal residents as well. 
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Table 3.17. Characteristics of the base population in Indonesian projections  
 

Years and Institutions Data Data Adjusted  
 Source Yes/No Methods Age group 
1960s 
Nitisastro  (1961-1991)  

 
Census 61 

 
Yes 

 
Quasi-stable population 

 
5 years 

 
1970s 
ICBS1        (1971-2001) 
ICBS2        (1976-2005) 
ICBS3        (1971-2001) 
LDUI1       (1971-2001)   
LIPI           (1970-2005) 
 

 
Census 71 
Survey  76 
Census 71 
Census 71 
Census 71 

 
Yes 
Yes 
Yes 

Yes & 
No 
Yes 

 
Combination 1* 
Quasi-stable population 
Combination 2** 
Combination 1* 
Quasi-stable population 

 
5 years 
5 years 
5 years 
5 years 
5 years 

1980s 
ICBS4        (1980-2000) 
ICBS5        (1985-2005) 
LDUI2       (1985-2005) 
LDUI3       (1985-2020) 
BKKBN     (1980-2005) 
 

 
Census 80 
Survey  85 
Survey  85 
Survey  85 
Census 80 

 
Yes 
Yes 
No 
No 
yes 

 
Combination 1* 
Combination 1* 
 
 
Moving average 

 
5 years 
5 years 
5 years 
5 years 
5 years 

1990s 
ICBS6       (1990-2000) 
ICBS7       (1995-2005)  
LDUI3      (1990-2020) 
LDUI4      (1995-2025) 
UGM1      (1990-2050) 
UGM2      (1990-2010) 
 

 
Census 90 
Survey  95 
Census 90 
Census 90 
Census 90 
Census 90 

 

 
Yes 
Yes 
No 
No 
Yes 
Yes 

 
Combination 1* 
Combination 1* 
 
 
Quadratic reorientation 
Quadratic reorientation 
 

 
5 years 
5 years 
5 years 
5 years 
5 years 
5 years 

Notes:  1* Combination of reverse method for people aged 0-4 and 5-9, moving average for 
people aged 10-64, and stable population for people aged 70-74 and 75+. 

 2* Combination of free hand technique, moving average and reverse method  (see Table 
3.4, section 3.2.2.1) 

Sources:  Complied from the previous sections 

 
Although they use the same data sources for base populations, some 

projections employ different values for the initial size of population. Consider the 
projections produced in the 1970s. The ICBS, LDUI and LEKNAS-LIPI used the 1971 
census as base population data. Indonesian population in the first projection of ICBS 
(i.e. ICBS1) was set at 120.1 million, while in the third projection it was 123.8 million. 
The LDUI projections set the size of 122.9 million for adjusted population and 118.5 
million for unadjusted population. The LEKNAS-LIPI used a figure of 117.3 million. 
These all are different because the methods to adjust the initial population applied 
are different. The first projections of ICBS used the method of moving average in 
adjusting the distribution of population and then extrapolated it to the end of the 
year (i.e. December 1971). The LEKNAS-LIPI used the quasi-stable population 
method instead and extrapolated this to the end of December 1970. In terms of age 
group, however, these projections used the same age interval: 5-year age group. It 
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has affected the interval years of the projections period, which are in 5-year interval 
period.  

 

3.6.3 Fertility Projection  
 
Crude birth rate (CBR) and total fertility rate (TFR) are mostly utilized in fertility 
assumptions. All projections in Indonesia employed at least three fertility scenarios: 
constant fertility, replacement level, and graphical extrapolation scenario. Prior to the 
1980s, the projections used constant and linear trends in fertility assumptions. After 
the 1980s, the projections utilized replacement level and exponential trends to project 
the fertility rates, except for the BKKBN projections. Table 3.18 shows the 
methodology applied in fertility assumptions for population projections.  
 

Table 3.18 Methods used for fertility projection in Indonesian projections 
 

Year and Agency  Parameter Constant Replacement Graphical extrapolation 

 Used Fertility Level Linear Exponential  
1960s 
 Nitisastro   (1961-1991)  

 
CBR 

 
Yes 

 
- 

 
Yes 

 
- 
 

1970s 
 ICBS1         (1971-1991) 
 ICBS2         (1976-2005) 
 ICBS3         (1971-2001) 
 LDUI1        (1971-2001) 
 LIPI            (1970-2005) 
 

 
TFR 
TFR 
TFR 
TFR 
CBR 

 
Yes 
Yes 
Yes 
Yes 
n.a 

 
- 
- 

Yes in 2001 
Yes in 2001 

n.a 

 
- 

Yes 
Yes 
Yes 
n.a 

 
- 
- 

Yes 
- 

n.a 

1980s 
 ICBS4        (1980-2000) 
 ICBS5        (1985-2005) 
 LDUI2       (1985-2005) 
 LDUI3       (1985-2020) 
 BKKBN     (1980-2005) 
 

 
CBR & 

TFR 
TFR 
TFR 
TFR 

CBR & 
TFR 

 
- 
- 
- 
- 
- 

 
- 
- 

Yes in 2005 
Yes (vary)*  
Yes (vary)** 

 
- 
- 
- 
- 

Yes 

 
Yes 
Yes 
Yes 
Yes 

- 

1990s 
 ICBS6       (1990-2000) 
 ICBS7       (1995-2005) 
 LDUI4      (1990-2025) 
 LDUI5      (1990-2025) 
 UGM1      (1990-2050) 
 UGM2      (1990-2050) 
  

 
TFR 
TFR 
TFR 
TFR 
TFR 
TFR 

 
- 
- 
- 
- 
- 
- 
 

 
Yes in 2013 
Yes in 2013 
Yes in 2005 
Yes (vary)* 

Yes (vary)*** 
Yes (vary)*** 

 
- 
- 
- 
- 
- 
- 
 

 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

 
Notes:  CBR = Crude Birth Rate, TFR = Total Fertility Rate, n.a.= not available. 
 *   Varies in every region, before, in, and after 2005 (see section 3.2.3.2)  
 **  Varies in every scenario; in 1990, 1995, and 2000 (see section 3.2.3.3)   
   *** Varies in every scenario; in 2000-2005, 2005-2010 and 2020-2025 (see section 3.2.4.3)   
Sources: Compiled from the previous sections. 
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The issue of replacement level fertility was employed in the projections 
produced in the periods 1970s, 1980s and 1990s. However, the period of reaching this 
level changed over time, i.e. in 2001, 2005, and 2013. At regional level, the 
replacement level would be reached in different periods. The LDUI projections in the 
1980s and 1990s, for example, assumed that Indonesia will reach this level in 2005 
and in different periods for regional level, i.e. before 2005, by 2005, and after 2005 
(see section 3.2.3.2).  

Projections of total births are obtained by projecting age-specific fertility rates 
and applying these to the number of women by age. In terms of age patterns of 
fertility, the projections in Indonesia mostly used a constant assumption in the 
percentage distributions of fertility rates by age. Projections prepared by the LDUI in 
the 1990s are somehow different. It was assumed that once the TFR reached 2.1 then 
the percentage distribution of fertility rates by age would follow the percentage 
distribution of fertility rates as in the urban area. It is a new development, however, 
and it is somehow still a crude assumption.  

There are several benefits in using age-specific rates for projecting births. In 
the long run the number of births depends heavily on the age structure of the 
population. By projecting the patterns of age-specific fertility rates, the age structure 
of the future fertile population (i.e. 20 years ahead) can be projected accurately. 
Furthermore, in the short term the occurrence of births can be affected strongly by 
changes in the timing of fertility. 

 

3.6.4 Mortality Projection  
 
The methods usually employed by Indonesian demographers in projecting mortality 
are presented in Table 3.19. The projections used infant mortality rate (IMR) and 
expectation of life at birth, broken down by sex and age. Life expectancy is often 
derived from the regional model life tables (e.g. the Coale-Demeny life tables).  

Often, constant mortality, graphical extrapolation, and model life tables are 
utilized for mortality projections. Prior to the 1980s, constant mortality was used in 
the mortality assumptions. It is the simplest method in projecting mortality. It keeps 
the age and sex-specific mortality rates constant in the most recent model. In 
addition, a graphical extrapolation method is also a simple way to project mortality 
rates. It suffices to inspect the tendency over a past time period for each of some 
selected age-specific rates (i.e. IMR) or life expectancy, and draw a line or curve that 
judiciously projects the observed tendency.  

The West model life tables from Coale and Demeny (1966) was used in the 
projections, except for the projection in the 1960s. Nitisastro (1970) used the general 
model from the UN regional life tables to estimate life expectancy. Population 
projections in Indonesia used these life tables in order to estimate complete life tables 
from limited available mortality data (i.e. infant and child mortality). Using the 
model life tables in the projections implies constant differences between life 
expectancy for males and females. Hence, if in the initial period the life expectancy 
for females was always higher than the males, then the difference will remain in all 
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projection periods. Using the life tables from a particular model also means that the 
age patterns of mortality are similar over time.  
 

Table 3.19. Methods used for mortality projection in Indonesian projections 
 

Year and Agency Parameter Constant Graphical extrapolation Model 
 Used Mortality Linear Exponential Life table 
1960s 
 Nitisastro (1961-1991)  

 
E(o) 

 
- 

 
Yes 

 
- 

 
UN General 

 
1970s 
 ICBS1       (1971-1981) 
 ICBS2       (1976-2001) 
 ICBS3       (1971-2001) 
 LDUI1      (1971-2001)   
 LIPI          (1970-2005) 
 

 
E(o) 
E(o) 
E(o) 
E(o) 
E(o) 

 
Yes 

- 
Yes 
Yes 

- 

 
- 

Yes 
Yes 
Yes 
Yes 

 
- 
- 
- 
- 
- 

 
West Model 
West Model 
West Model 
West Model 
West Model 

1980s 
 ICBS4      (1980-2000) 
 ICBS5      (1985-2005) 
 LDUI2     (1985-2005) 
 LDUI3     (1985-2020) 
 BKKBN   (1980-2005) 

 
IMR&E(o) 
IMR&E(o) 

E(o) 
E(o) 

IMR&E(o) 

 
- 
- 
- 
- 
- 

 
Yes 
Yes 
Yes 
Yes 
Yes 

 
- 
- 

Yes 
Yes 

- 

 
West Model 
West Model 
West Model 
West Model 
West Model 

 
1990s 
 ICBS6      (1990-2000) 
 ICBS7      (1995-2005)   
 LDUI2     (1990-2025) 
 LDUI3     (1990-2025) 
 UGM1     (1990-2050) 
 UGM2     (1990-2010) 
 

 
IMR& E(o) 

E(o) 
E(o) 
E(o) 
E(o) 
E(o) 

 
- 
- 
- 
- 
- 
- 

 
- 
- 

Yes 
Yes 
Yes 
Yes 

 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

 
West Model 
West Model 
West Model 
West Model 
West Model 
West Model  

 
Notes:  IMR = Infant mortality rate, E(o) = Expectation of life at birth  
Sources:  Compiled from the previous sections. 

 

3.6.5 Migration Projection 
 
Table 3.20 shows the methods employed in migration assumption. In the 1960s and 
1970s, data on internal and even international migration were very limited. The 
transmigration program undertaken by the government of Indonesia was one 
alternative data source in order to estimate the origin-destination migration data. 
Projections produced by Nitisastro (1970), Iskandar (1976), and Speare (1976) 
considered the target of this transmigration program in their migration assumptions. 
After 1980, internal migration was considered in Indonesian projections. The general 
consensus is that future internal migration levels in Indonesia will be similar to 
currently observed migration. 
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Although the phenomenon of international migration (i.e. labor force to the 
Middle East countries, Singapore, and Malaysia) became significant during the 1990s 
(Ananta, et al., 1998), all projections have not used these external migrations in their 
migration projections. International migration was assumed to have limited effect on 
the total population.  
 

Table 3.20. Methods used for migration projection in Indonesian projections 
  

Year and Agency Parameter Internal Constant External 
 Used Migration Migration Migration 
1960s 
Nitisastro  (1961-1991)  

 
Transmigration 

 
Yes 

 
Yes 

 
No 

1970s 
ICBS1      (1971-1981) 
ICBS2      (1976-2001) 
ICBS3      (1976-2001) 
LDUI1     (1971-2001)   
LIPI         (1970-2005)  

 
- 
- 
- 

Transmigration 
Transmigration 

 

 
No 
No 
No 
Yes 
Yes 

 
- 
- 
- 

Yes 
Yes 

 
No 
No 
No 
No 
No 

1980s 
 ICBS4      (1980-2000) 
 ICBS5      (1985-2005) 
 LDUI2     (1985-2005) 
 LDUI3     (1985-2020) 
 BKKBN   (1980-2005) 
 

 
Net migration 
Growth rate 

- 
Net migration 

- 

 
Yes 
Yes 
No 
Yes 
No 

 
Yes 
Yes 

- 
Yes 

- 
 

 
No 
No 
No 
No 
No 

1990s 
 ICBS6      (1990-2000) 
 ICBS7      (1995-2005)  
 LDUI4     (1990-2020) 
 LDUI5     (1990-2025) 
 UGM1     (1990-2050) 
 UGM2     (1990-2010) 

 
Net migration 
Net migration 

- 
Net migration 

- 
- 

 
Yes 
Yes 
No 
Yes 
No 
No 

 

 
Yes 
Yes 

- 
Yes 

- 
- 

 
No 
No 
No 
No 
No 
No 

Source: compiled from the previous sections 

 

3.7 Conclusion 
 
This chapter presented and discussed the population projections in Indonesia during 
the 20th century. Advances in demographic methods and computer technology had 
an impact on population projections in Indonesia. A number of projections have been 
carried out by different institutions. These projections, which use different base 
populations, different estimates of initial vital rates as well as different assumptions 
on the rate of future changes in fertility, mortality and migration levels, obviously 
give different results. Each of these series of projections, however, has influenced the 
government of Indonesia in planning the national developments.  
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Based on the overviews and discussions on the methodology and data sources 
used, and the accuracy of the results, it has been found that the features of 
Indonesian projections change over time. More data sources have been utilized for 
the initial base data and in the assumptions. The accuracy of the projections, in terms 
of percentage errors, varies among the projections. The longer the projection period, 
the more inaccurate the projections. With regard to regional dimension, population 
projections at regional and provincial levels have been done since the 1980s. The 
assumptions applied to the migration variable, however, were still very simple. The 
bottom-up and top-down approaches have been used in order to make the national 
population equal to the sum of the regional populations. In other words, populations 
at national and regional levels are estimated separately. More institutions have 
participated in producing the projections, and more demand from the various users 
in using the projections was observed. 

Official projection series are usually published in terms of alternatives, e.g. 
scenarios of ‘low,’ ‘medium,’ and ‘high’. The government of Indonesia, in this case 
represented by the ICBS, often published only one scenario. Apparently, the ICBS 
does not want to “confuse” people with more than one alternative. On the other 
hand, many users of population projection point out that more than one alternative 
are available. They want to be provided with a “guaranteed” alternative, i.e. the most 
likely projection or best forecast. The LDUI used the terms chosen scenario for the 
“guaranteed” alternative.  

In terms of the accuracy of projections, some projectors have stated that the 
projection is not a prediction (Ananta, Anwar and Suzenti, 1997). A projection can be 
wrong and must be wrong. It is based on the “if-then” formula. The experience of 
projection carried out by Nitisastro (1970) and Iskandar (1976) are just two examples 
of the benefit of the “if-then” situations produced by projections. These projections 
influenced the government of Indonesia to start being concerned about the potential 
negative effect of high population growth. The lesson from this projection was that 
Indonesia ought to make a concerted effort to curtail the population growth rate, and 
that reduction in the population growth rate will help speed up the economic 
performance. One of these efforts was the establishment of the national family 
planning program in 1970, which attempted to reduce the TFR in Indonesian regions.  

Judgement plays a role in population projection. Judgement is necessary in the 
formulation of fertility, mortality and migration assumptions, and the projections 
and their accuracy are driven by the quality of the assumptions. What Ascher (1978) 
has termed “assumption drag” is prevalent, that is, assumptions about the future 
paths of fertility and mortality are heavily influenced by past trends. But it does not 
appear that all projection agencies merely assume that the future will be the same as 
the recent past. Keyfitz (1981:589) in his study on the US population concluded that 
“judgement and the techniques of demography do indeed diminish forecast error” (Keyfitz, 
1981:590). It seems that expert judgement can reduce projection error if the 
judgement is structured. 

Fertility is still assumed to be the dominant determinant of population change. 
For a long while, since the 1960s, the problem of population in Indonesia seems to be 
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defined as the problem of fertility. Population policies focused on the number of 
births or fertility rates. Therefore, it is not surprising that the assumptions used in 
Indonesian projections are more preoccupied with this issue; i.e. fertility decline, 
replacement level, and family planning.  

The assumptions on mortality and even migration, particularly international 
migration, are not as popular as fertility assumptions in these projections. 
Continuing the long tradition, Indonesian projections often use the Coale-Demeny 
life tables for the West model in the mortality assumptions. In addition, the 
projections did not consider the migration data from the census in 1970s. Data on the 
transmigration program from the government was used in the assumptions 
surrounding migration. The 1971 census had information on internal migration. 
Hugo (1981) and Speare (1992) have analyzed internal migration in Indonesian data 
based on the 1971 census. Since the 1980s, when data on internal migration were 
published and became more accessible, the projections took internal migration into 
account. However, net internal migration is often used in the projections, instead of 
origin-destination migration. It is because these projections used a uniregional 
system and assumed implicitly that regional demographic variables (i.e. fertility, 
mortality, and migration) are not linked, as opposed to a multiregional system.  



4 
 

SOURCES OF DEMOGRAPHIC DATA AND 

DATABASE FOR PROJECTION 
 

 

 

 

4.1 Introduction 
 
Three sources of data are generally used to estimate demographic parameters. These 
are national census, sample survey, and registration. These systems are basically 
different from but complementary to one another. Each is best suited to satisfy the 
need for data on specific types or aspects of population phenomena. Evidence from 
previous chapters on population dynamics and population projection in Indonesia 
demonstrated that the national population census was utilized as the main data 
source for estimating demographic indicators, i.e. population size, total fertility rates, 
infant mortality rates and number of migrants. Several large and small sample 
surveys have also been used. Another data source, such as the registration system, is 
rarely used due mainly to its unreliability.  

Officially, the first attempt to collect demographic data in Indonesia was made 
in the early 19th century. It was the period of the British Interim government (1811-
1816), when the Lieutenant Governor, Sir Thomas Stamford Raffles introduced the 
‘land rent’ registration system, in which population data were collected (Nitisastro, 
1970). The information collected, however, covered only small parts of Java and was 
partly collected from non-official documents (i.e. reports from the head of village or 
guesswork). 

The importance of having good data on population became apparent at the 
beginning of the 20th century. Two population censuses were conducted in 1920 and 
1930, which provided information on the population of Java and other Indonesian 
islands as well. After Indonesia became independent in 1945, the government of 
Indonesia conducted the first modern population census in 1961. Since then, the 
population census has been carried out regularly every ten years. The censuses in the 
earlier periods (i.e. 1920 and 1930) yielded little more than population totals and 
some basic information such as current residence, citizenship and literacy. More 
basic information was recorded in the 1961 census. Since 1971, censuses have 
procured some other demographic information (e.g. number of children ever born 
and who survived, and place of residence 5 years ago) which allowed standard 
fertility, (child) mortality, and migration estimation techniques to be applied. Hence, 
it is not surprising that population census data are employed as the main data 
sources for demographic analysis in Indonesia.  
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Apart from flaws such as underenumeration and inaccurate answers, the 
census does not provide data on a number of essential characteristics of the 
population. For instance, they do not provide data on the number and timing of 
pregnancies or information on adult mortality. Therefore, other demographic data 
such as surveys and registration systems have been utilized. However, as in many 
developing countries, Indonesian registration data are still deficient and seldom used 
as main data sources to measure demographic parameters. All of these data sources, 
however, have contributed to increased availability of population information in 
Indonesia. 

This chapter focuses on the link between understanding and utilizing 
available demographic data sources in Indonesia to estimate demographic 
parameters. It starts by exploring Indonesian demographic data sources on 
population censuses in section 4.2, large and small sample surveys in section 4.3, and 
registration data in section 4.4. It contributes to the identification of research needs in 
input data for population projections in section 4.5, which relates to the next chapter 
on demographic measurements for projection purposes. Lastly, section 4.6 concludes 
this chapter.  

 

4.2 Population Census 
 
The most recent population census, which was carried out in 2000, is the 7th regular 
population census in Indonesia or the 5th modern census. The first and second 
population censuses were conducted in 1920 and 1930 when the country was ruled 
by the Dutch colonial government. Thereafter, it was planned that censuses would be 
conducted regularly every ten years. The third census, however, which actually 
should have been done in 1940, had to be cancelled because all efforts and financial 
resources were to be utilized for the liberation war of the Netherlands against the 
occupying German forces. On August 17, 1945, the Republic of Indonesia was 
proclaimed. Socio-economic and political conditions were still unstable after several 
years of independence. All activities were concentrated on efforts to restore those 
conditions. Again, for a period of time the regular census, which should have been 
carried out in 1950 and 1960, had to be postponed.  

In 1961, sixteen years after the proclamation of independence, the first modern 
population census was conducted by the government of Indonesia. Government 
Regulation (Act no. 6/1960 and Act no. 7/1960) states that Indonesian population 
census is to be conducted every ten years. Further census dates are 1971, 1980, 1990 
and 2000. Since 1980, the population census has been carried out in the year ending 
with “0”, to make it consistent with the international practice. Over time, the 
population censuses have been improving its enumeration methods and processes, 
and variables covered as well. This subsection intends to discuss these two issues, i.e. 
enumeration system and variables covered, in Indonesian population census.  
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4.2.1 Population Enumeration 
 
In general, population census employs two stages in its operations, namely complete 
and sample enumeration. In complete enumeration, basic information (such as name, 
age, sex, and place of residence) is collected. While, in sample enumeration more 
detailed information (such as fertility, mortality, migration, and family 
characteristics) is collected. In order to record everyone in the enumeration, 
Indonesian census has applied both the de jure and de facto system of recording. The 
de jure approach counts people in the usual place of residence (where they formally 
lived), while the de facto counts people where they are found at the time of census. 
Table 4.1 shows the region covered, along with their enumeration methods, in each 
of the population census that have been carried out in Indonesia. Every population 
census has a different definition on the population enumerated as the legal residents 
of a particular region (i.e. de jure and de facto systems).  

The first population census was conducted in November 1920. It covered only 
small parts of Java and other islands. In Java, the census applied the de jure approach, 
and a compilation was made from the figures provided by the village heads. The 
population data of other islands were also recorded, but unlike Java, it was based on 
information supplied by the local heads of the administration and guesswork was 
involved (Nitisastro, 1970). 

In October 1930, the second population census was conducted throughout the 
entire country. The census used two concepts of enumeration: de jure and de facto. 
Similar to the first census in 1920, the enumerated method applied in Java and the 
rest of country was different. In Java the census was conducted on a de jure basis and 
a category of persons “temporarily present” was defined and comprised those people 
enumerated at a particular place on the day of the census but who indicated that 
their usual place of residence was elsewhere. The de facto principle was adopted in 
the rest of Indonesia, presumably because of the difficulty of deciding whether the 
many contract workers such as those in Sumatra were “temporarily present” or 
permanent residents. 

Instead of using the terms complete or sample enumeration, the second census 
applied periodical and instantaneous enumeration. Periodical enumeration comprised 
collecting base information that had been regularly collected in the previous census 
from the people. It was used for checking the available information from the 
previous census and bringing it up to date. Instantaneous enumeration collected new 
information that had not been collected before. These two enumeration methods 
were applied in Java. In the rest of Indonesia, four different methods were employed. 
First, the periodical and instantaneous enumeration methods were carried out in a 
few areas, primarily in the cities. Second, only periodical enumeration was used in 
most of Sumatra and small parts of other islands. Third, a count by the head of 
village applied to large parts of Kalimantan and parts of other islands. The last 
method, the guess method, was applied in areas where none of the first three 
methods was possible (Nitisastro, 1970).  
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The third population census was carried out across the country in October 
1961. However, in a few areas with security problems (e.g. in South Sulawesi) the 
enumeration was conducted in December 1961. Irian Jaya and East Timor, which at 
that time were still occupied by the Dutch and the Portuguese forces, respectively, 
were not covered.1 Later on, the total population in the official report included an 
estimate of Irian Jaya’s population at about 758,000. 

The 1961 census employed a combination of de jure and de facto approaches to 
enumerate the population. Temporary persons who were located at their place of 
work on the night of census and had been away from home for less than 3 months 
were enumerated as population belonging to their place of origin (Ueda, 1964). Due 
to various reasons, partly economic and political, not all the tabulations planned in 
the 1961 census were actually produced (Cho et al., 1980; Hugo, 1982b). Data 
processing was only completed in three provinces (Jakarta, Yogyakarta, and East 
Java), and data for the rest of Indonesia had to be drawn from a preliminary 1-
percent sample tabulation of the census returns. Hence, complementary to the 
census, a post-enumeration survey was conducted in the same year and some 
demographic surveys were carried out in each of the subsequent three years. Two 
rounds of the national social and economic surveys (SUSENAS), which will be 
further discussed in section 4.3.2, were carried out. The first survey in 1963 was 
limited to Java, and the second survey in 1964/1965 covered the whole territory of 
Indonesia. The 1961 census and those post-enumeration surveys were a very 
valuable guide for the planner of the 1971 census and many aspects were improved 
for the 1971 census. This improvement was valuable in the data processing stage as a 
result of more advanced computer technology.  

The fourth population census was carried out in 1971 and covered the whole 
territory of Indonesia excluding rural areas in Irian Jaya and East Timor2. The 
complete enumeration, in which information on age was coded in broad age groups 
(i.e. 0-4, 5-14, 15-24, and 25+), was carried out in September 1971. Sample 
enumeration, which collected more detailed information on the characteristics of 
individuals and households, was conducted in late September and early October 
1971. It was collected from 3.8 percent of the total number of households (Suharto 
and Abdulmadjid, 1973; Cho et al., 1980). Since then, sample enumeration was 
conducted independently of complete enumeration, so that the sample enumeration 
could be used as the post-enumeration check of the complete census. The 1971 census 
enumeration like that of the 1961 census was conducted on the basis of de jure and de 
facto but employed a 6-month instead of 3-month absence criteria. For persons having 
no permanent residence such as homeless persons, crews of Indonesian ships sailing 
in Indonesian waters and those living in mobile or floating houses, the de facto 
method was used. 

In 1976, East Timor was annexed to Indonesian territory. Furthermore, 
accessibility on rural Irian Jaya had improved. Since then, the fifth and sixth 

                                                           

1 Irian Jaya (former Dutch New Guinea) was not transferred to Indonesia in 1949, which gave rise to a 
political conflict (Konfrontasi). It was only settled in 1962. 
2 In 1971, East Timor ws not yet part of Indonesia.  
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population censuses in 1980 and 1990, conducted in September through early 
October, covered East Timor and rural Irian Jaya. The recent census in 2000, 
however, covered only 26 provinces. A referendum in East Timor in August 1998 
resulted in independence for East Timor. Therefore, the seventh population census, 
which was conducted in June 2000, had to exclude East Timor from the enumeration. 
 

Table 4.1.  Population censuses in Indonesia by region covered and enumeration 
methods, 1920-2000 

 

No. Month/Year  Region Covered Enumeration Method 
 

1. November 1920 A few parts in Java and the rest 

of Indonesia 

 

De jure, head of village report 

2. October 1930 Indonesia, excluding 
Irian Jaya  & East Timor 

De jure for Java & 
De facto for rest of Indonesia 
 

3. October 1961 Indonesia, excluding  
Irian Jaya & East Timor 
 

De jure/de facto 
3-month absence criteria 
 

4. Sept.-Oct. 1971 Indonesia, excluding rural Irian 
Jaya & East Timor 
 

De jure/de facto  
6-month absence criteria 
sample enumeration: 3.8%  
 

5. Sept.-Oct. 1980 Entire Indonesia De jure/de facto 
6-month absence criteria 
sample enumeration: 5.8%  
 

6. Sept.-Oct. 1990 Entire Indonesia De jure/de facto 
6-month absence criteria 
sample enumeration: 5.8%  
 

7. June 2000 
 

Indonesia, excluding  
East Timor 

De jure/de facto 
6-month absence criteria 
complete enumeration  
(sample enumeration: 100%) 

    

Sources: Summarized from Nitisastro (1970), Suharto and Abdulmadjid (1973), Cho et al. 
(1980), Hugo (1982b), Mamas (1992) and ICBS (2000).  

 
The last three population censuses in 1980, 1990 and 2000 utilize a similar de 

jure/de facto basis as the 1971 census enumeration. The population recorded 
concerned people who have stayed for six months or longer, and those who intended 
to stay even though their length of stay was less than six months. Short-term movers 
are enumerated at their usual place of residence and hence are not regarded as 
movers. The 1980 and 1990 population censuses had two rounds of enumeration, i.e. 
complete and sample enumeration. The sample enumeration increased from 3.8 
percent in the 1971 census to 5.8 percent in the 1980 and 1990 censuses. Mamas (1992) 
mentioned that the main advantage of the 1990 census compared with previous 
censuses was in its data processing. It has changed from the system of centralization 
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to decentralization. This new system has solved many problems that usually 
appeared in the previous censuses, i.e. problems of transport of documents from 
small areas and the storage system in the central office.  

The most recent population census in 2000 collected demographic information 
completely from whole enumeration (100 percent). Though the number of questions 
is much reduced, the full coverage may allow the estimation of demographic 
parameters at district level. At the time the census took place, however, accessibility 
in some regions (i.e. northern parts of Aceh, southern parts of Maluku, Jaya Wijaya in 
Irian Jaya, and other places where political and ethnical turbulence occurred) was not 
possible due to security reasons (ICBS, 2000). Therefore, sample enumeration was 
still applied in those areas and the size of population was estimated.  

 
4.2.2 Variables Covered 
 
It has been mentioned that in Indonesian population census there are two types of 
enumeration; complete and sample enumeration, except in the last census in 2000. 
Two types of questionnaire schedules are used: an individual schedule and a 
household schedule. Common information, i.e. name, sex, age, relationship to head 
of household, and marital status, is gathered through the individual questionnaire, 
which is usually collected in complete enumeration. More detailed information from 
a household and its members, i.e. name, sex, age, citizenship, religion, socioeconomic 
characteristics, number of children ever born from a woman, information on housing 
conditions, current and previous places of residence, are obtained from the 
household questionnaire, which is collected in sample enumeration. These variables 
are collected similarly in all population censuses, except in the earlier censuses in 
1920 and 1930. Furthermore, the 2000 census used only complete enumeration, and 
some variables (i.e. household circumstances), which were covered in the previous 
censuses, are omitted.  

Table 4.2 shows that variables covered in the census are continually expanded. 
Definitions used in some variables have also changed over time, such as population 
coverage as we discussed earlier. Extended variables can be seen in the modern 
censuses (i.e. after the 1961 census) as opposed to variables covered in the 1920 and 
1930 censuses. These extended variables concern information about relationship of 
respondent to the head of household (status in family), age classification, level of 
education, religion, place of birth, place of previous residence, children ever born 
and surviving, labor force information, and facilities in a household.  

The 1920 and 1930 censuses considered age group in recording and tabulating 
data on population by sex. It had very crude age group classification. The 1920 
census differentiated only two age groups: children and adult, while the 1930 census 
provided three age groups: (1) children who could not yet walk, (2) other children, 
and (3) adults. In the 1961 census, age of population was included in the question. 
The age refers to the respondent’s age in completed years. Since the 1971 population 
census, information collected on respondent’s date, month, and year of birth are 
recorded according to the European calendar system. This system is used to 
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determine the age of the respondent, which was rounded down or the age refers to 
the respondent’s last birthday. 

Questions on main language usually asked in the census were not addressed 
in the 2000 census. Such information was used indirectly to ascertain ethnicity among 
the Indonesian population (e.g. see Nitisastro, 1970). However, the 2000 census has 
explicitly collected information on ethnicity. In the manual of this census, more than 
300 ethnic communities are listed. This variable is somehow more accurate than 
indirect information on main language and gives another opportunity to scholars to 
learn more about ethnicity in Indonesia. 

Questions related to migration have been collected since 1930. Although it did 
not include an explicit question, the 1930 Volkstelling has information on the place of 
last residence and place of birth (e.g. provincial level). Thus it was overwhelmingly 
the richest data source available to examine population mobility pattern during the 
colonial period (Hugo, 1982). In 1961, questions about place of current residence and 
place of birth were posed to the respondents. Therefore, lifetime migration could be 
examined from this information (e.g. see McNicoll, 1968; Withington, 1976; Hugo, 
1978). In 1971, population census contained more personal data on the individual 
place of birth (province), place of previous residence, and the duration of residence 
in the previous place. Since 1980, question on the previous residence has been fixed 
for 5 years. Then the question addressed was where respondents lived 5 years ago 
prior to the census. Using this variable, recent migrant data can be derived from the 
census. Prior to the 2000 census, the geographical unit for place of residence was the 
province. In the 2000 census, province and district have been used as a geographical 
unit of analysis. Unfortunately, questions on the duration of residence in present 
province, i.e. to capture short-term migration, and the place of previous residence 
(i.e. province) have been omitted in the 2000 census. 

Questions related to fertility and child mortality analyses have been addressed 
since 1961. Information on the number of children ever born and children surviving 
are collected. Information on number of marriages and age at first marriage, date of 
last live birth, and age of children are also collected in the census. Thus indirect 
estimation methods have been applied to measure the total fertility rates (i.e. the 
own-children and the last live birth methods) and infant mortality rates (i.e. the Brass 
and the Trussell methods). Other variables on household circumstances and 
socioeconomic situation are also collected, except in the 2000 census.  
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Table 4.2. Variables concerning individuals and households: Indonesian census, 1920-
2000 

 

Variables 1920 1930 1961 1971 1980 1990 2000 

 

Individuals  
 1. Name 
 2. Sex 
 3. Age 
 4. Relation to head of HH 
 5. Marital status 
 6. Citizenship 
 7. Ethnicity 
 8. Religion 
 9. Language 
10. Ability to read and write 
11. Educational level 
12. Current residence 
13. Place of birth 
14. Previous province 
15. Place of residence 5  
      years ago 
16. Duration of residence in 
      present province 
 

 
Y 
Y 

Cat. 
 

Y 
Y 
 
 

Y 
Y 
 

Y 

 
Y 
Y 

Cat. 
 

Y 
Y 
 
 

Y 
Y 
 

Y 
Y 
Y 
 

 
Y 
Y 
Y 
Y 
Y 
Y 
 

Y 
Y 
Y 
Y 
Y 
Y 
 

 
Y 
Y 
Y 
Y 
Y 
Y 
 

Y 
Y 
Y 
Y 
Y 
Y 
Y 
 
 

Y 
 
 

 
Y 
Y 
Y 
Y 
Y 
Y 
 

Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
 

Y 
 

 
Y 
Y 
Y 
Y 
Y 
Y 
 

Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
 

Y 

 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
 
 

Y 
Y 
Y 
 

Y 
 
 

Households 

This form was used more  
to collect information 
concerning the household, 
including, type of HH and its 
circumstances 
 

 
 
 

 
 
 

 
 

Y 

 
 

Y 

 
 

Y 

 
 

Y 

 
 
 

For ever-married women 
1.  Number of children ever 

born  
2.  Number of children still 

Alive 
3. Date of first marriage 
4. Date of last live birth  
5. Age of children  
 

   
Y 
 

Y 

 
Y 
 

Y 
Y 

 
Y 
 

Y 
Y 
Y 
Y 

 
Y 
 

Y 
Y 
Y 
Y 

 
Y 
 

Y 

For persons aged 10+ 

1. Type of economic activity 
2. Job status  
3. Occupation 
4. Industry 
5. Activity in agriculture sector 
 

   
Y 
Y 
Y 
Y 
Y 

 
Y 
Y 
Y 
Y 
Y 

 
Y 
Y 
Y 
Y 
Y 

 
Y 
Y 
Y 
Y 
Y 

 
Y 
Y 
Y 
Y 
 

Notes:    Cat = category, 1920: (1) children and (2) adults, 1930: (1) child who could not yet walk, (2) other 
children, and (3) adults.  

 Place of birth and residence 5 years ago was recorded in province only, except in the 2000 census 
(province and municipality/regency). 

Sources:  Summarized from Nitisastro (1970), Suharto and Abdulmadjid (1973), Cho et al. (1980), Hugo 
(1982b), Mamas (1992), questionnaires of the 1990 and 2000 population censuses  (mimeograph). 
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Basic demographic variables, which were covered in the 1990 and 2000 
population censuses, are as follows: 

 
 1. Population: - name and sex  

  - age (year) and date of birth (month and year)  
- current residence (province, district, sub-district, village) 
- relationship to head of household 
- marital status, religion, citizenship/ethnicity, education  
 

 2. Fertility:  questions posed to ever-married women (aged 10 years and above) 
- number of children ever born (alive & dead) 
other variables covered in the 1990 census, 
- age (year) and date of first marriage (month and year) 
- number of marriages  
- date of last birth (month and year)  

 3. Mortality: questions posed to ever-married women (aged 10 years and above) 
- number of children ever born (alive & dead) 
- number of children still alive 
 

 4. Migration: - current residence (province, district, sub-district, and village) 
- place of birth (province, in the 1990 census)  
  (province and district, in the 2000 census) 
- place of previous province (the 1990 census only) 
- duration of residence in present province (the 1990 census only) 
  questions posed to persons aged 5 years and above 
- residence 5 years ago (province, in the 1990 census) 
  (province and district, in the 2000 census) 

 

4.3 Sample Surveys  
 
Since the early 1950s, a number of demographic surveys were conducted in 
Indonesia. During the 1950s and 1960s, for example, there were a number of large-
scale sample surveys, which posed demographic questions. However, since these 
surveys are limited in coverage and accuracy, they have not been fully exploited. 
However, since the 1970s, population surveys in Indonesia got better in coverage and 
organization. Utilization of high technology facilities and better methods has also 
improved the quality of those surveys. These large and small sample surveys have 
provided an important source of information for analyzing demographic and 
economic trends in Indonesia, as well as behavioral studies of individual and family 
decision making. 

Both government and non-government institutions have organized the 
surveys in Indonesia. The Badan Pusat Statistik (Central Bureau of Statistics, known as 
BPS3) is the government institution that is responsible for Indonesian statistics. Other 
government institutions, i.e. the Ministry of Population and the Ministry of Health, 
are also involved in conducting the surveys. National and international non-

                                                           

3 Prior to 1999, the term of BPS stood for Biro Pusat Statistik [Central Bureau Statistics].  
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governmental institutions, such as the Lembaga Demografi Universitas Indonesia 
(Demographic Institute, University of Indonesia, known as LDUI), Macro 
International Inc., and the RAND Co., have participated in organizing some surveys 
in Indonesia.  

With regard to the information collected, the Indonesian CBS distinguishes 
two different types of statistics, namely economic and social welfare statistics. The 
economic statistics include censuses on agriculture and national economics, surveys 
on manufacturing, trade and services, finance and prices, and cross-sector surveys. 
The agricultural and economic censuses are conducted every ten years, and always in 
a year ending in “3” for the agricultural census (e.g. 1983 and 1993) and ending in “6” 
for the economic census (e.g. 1986 and 1996). The social welfare statistics include the 
population census, intercensal population survey (Survai Penduduk Antar Sensus, 
SUPAS), Indonesia Demographic and Health Survey (IDHS), National Social and 
Economics Survey (Survai Sosial dan Ekonomi Nasional, SUSENAS), Housing and 
Dwelling Survey, National Labor Force Survey (Survai Tenaga Kerja Nasional, 
SAKERNAS], and the Wages Survey. The population census is conducted every ten 
years, and since 1980, it has always been conducted in a year ending in “0” (e.g. 1980, 
1990 and 2000). Between two censuses, usually in a year ending in “5” (e.g. 1985 and 
1995) the intercensal population survey (SUPAS) is carried out.  

Most demographic surveys that are conducted by the ICBS fall under the 
category of social welfare statistics. The ICBS collaborated with the Ministry of 
Population, the Ministry of Health, and the Macro International Inc. in organizing 
the IDHS. To collect more specific information on morbidity and cause of death in 
Indonesia, the Ministry of Health conducts the Household Health Survey (Survai 
Kesehatan Rumah Tangga, SKRT). Those surveys mostly cover large samples and aim 
for estimation of demographic indicators at national or regional levels.  

The LDUI conducted the fertility and mortality (FM) survey in 1976. 
Furthermore, in 1993, 1997 and 1998, the LDUI and the RAND Co. conducted the 
Indonesian Family Life Survey (IFLS). These surveys covered relatively large 
samples in some regions of Indonesia. Other institutions and scholars have 
conducted small and regional surveys in Indonesia. Among others are the survey of 
population mobility in West Java (Hugo, 1978), population movement in 
Yogyakarta’s villages (Mantra, 1981a), demographic survey in Teminabuan, Irian 
Jaya (Lautenbach, 1999), and labor circulation in East Java (Spaan, 1999). Unlike the 
surveys conducted by the ICBS, the main objective of these surveys is to examine the 
behavioral relationship, instead of estimating demographic parameters at regional or 
national levels.  

Regarding the region covered, the surveys can be divided into two types, 
namely (1) national and (2) regional. The national survey is defined as a survey 
which covers the whole nation and usually involves large samples. The regional 
survey covers some regions or a particular region and it is representative only at 
regional level. As the focus of this present chapter is on utilizing the available data in 
order to estimate basic demographic variables (i.e. population, fertility, mortality, 
and migration), this section overviews some selected surveys that relate to those 
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aspects. The selected surveys include the data from SUPAS, SUSENAS, IDHS, SKRT, 
and IFLS, where national survey are concerned, and the demographic survey in Irian 
Jaya and the circular migration in East Java, where regional surveys are concerned.  

 

4.3.1 Intercensal Population Survey (SUPAS) 
 
The intercensal population survey (Survai Penduduk Antar Sensus, known as SUPAS) 
attempts to fill gaps in population information between two censuses. The SUPAS is 
designed to provide demographic data complementary to the census. In Indonesia, 
this survey was organized three times after the second modern census in 1971. Table 
4.3 shows all the SUPAS that have been conducted in Indonesia. These were 
conducted in 1976 (i.e. between the 1971 and 1980 censuses), in 1985 (i.e. between the 
1980 and 1990 censuses) and in 1995 (i.e. between the 1990 and 2000 censuses).  

The first SUPAS, which was conducted in three stages, was held in March 
1976. At that time, only 23 provinces were covered (whole of Indonesia, excluding 
East Nusa Tenggara, East Timor4, Maluku and Irian Jaya). In the first stage, 
enumeration of basic demographic characteristics had been done for 257,100 
households. In the second stage, detailed information on social and economic 
characteristics (particularly on the workforce) was collected from 60,733 households. 
The last stage, which comprised the Indonesian section of the World Fertility Survey 
(WFS), collected information on fertility from 9,136 households (cited in Hugo, 1982). 
The second and third SUPAS were conducted in one stage. They were held in 
September 1985 and September 1995 throughout 27 provinces in Indonesia. The 1985 
SUPAS covered about 125,400 households, while the 1995 SUPAS covered about 
206,848 households. The three SUPAS use a similar de jure/de facto approach as the 
1980 census enumeration. Those people who have stayed for six months or longer in 
a particular region and those who intended to stay even though their length of stay 
was less than six months are recorded as population in that region.  

In terms of its sample size, the sample size in SUPAS is relatively small 
compared to the census. For example, the 1985 SUPAS covered about 125,400 
households or 0.35 percent sample (Alatas, 1995). Meanwhile, the 1990 census 
covered about 2,000,000 households or 5 percent sample (Mamas, 1992). Therefore, 
demographic variables (i.e. fertility, mortality, and migration) that are estimated 
from the SUPAS data are often incomparable with the variables estimated using the 
census data (i.e. see Chapter 2). In a study on migration data, for example, Speare 
(cited in Hugo, 1982) found that the 1976 SUPAS data could not be used to estimate 
the volume of migration streams due to the small number of respondents 
interviewed. Furthermore, Alatas (1995) found that inter-provincial migrant data 
derived from the 1985 SUPAS were questionable. The number of recent migrants in 
1980-1985 was smaller compared to the recent migrants derived from two censuses 
(i.e. the 1980 and 1990 censuses). Another study by Larson (1987) also found that the 
number of males aged 5-9 years old appeared to have been overenumerated in the 
1985 SUPAS.  

                                                           

4 East Timor was not yet attached to Indonesia when the 1976 SUPAS was conducted.  
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Table 4.3. Intercensal population survey (SUPAS) by region covered and 
enumeration methods, Indonesia, 1976-1995 

 

No. Month/Year  Region Covered Enumeration Method 
 

1. March 1976 23 Provinces, excluding East 
Nusa Tenggara, Maluku, Irian 
Jaya, and East Timor  
 

De jure/de facto  
6-month absence criteria 
Stage I: 257,100 households. 
Stage II: 60,733 households. 
Stage III: 9,136 households. 
 

2. September 1985 Entire Indonesia De jure/de facto 
6-month absence criteria 
sample size 125,400 HH.  
 

3. September 1995 Entire Indonesia De jure/de facto 
6-month absence criteria 
sample size 206,848 HH.  
 

Sources: Summarized from Hugo (1982b) for 1976 SUPAS, and Alatas (1995) for 1985, 1995 
SUPAS. 

 

In general, data collected in the SUPAS are similar to the data collected in 
population census. It consists of information on basic demographic data and 
socioeconomic aspects. Variables covered in the SUPAS, however, have particular 
features compared to the census. For example, information relating to fertility and 
mortality has been expanded. Ever-married women are asked about date of births 
and survival status of all children ever born (instead of only last live birth as in the 
1980 and 1990 censuses). If the children had died, the age of children when they died 
is also asked. In migration questions (i.e. place of residence 5 years ago), the unit 
analysis used is not only province, but also municipality, district and village. Such 
information can be potentially used to assess population mobility at a level lower 
that the province (i.e. inter-municipality, inter-district, and inter-village). 
Furthermore, a question on the reason to migrate has also been included. In the 1985 
SUPAS, four alternative reasons were offered: work, education, transmigration, and 
open reason or others, whereas 8 reasons were given in the 1995 SUPAS.  

Regardless of the sample size, the SUPAS has indeed the potential to facilitate 
the drawing up of socioeconomic characteristics of the individual or households 
related to their demographic behavior. Information on demographic variables 
covered in the 1995 SUPAS is as follows: 

 
 1. Population: - sex and age (exact age in year) 

- place and date of birth (month and year) 
- relationship to head of household 
- marital status, religion, and citizenship 

  - current residence (province, district, sub-district, village) 
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 2. Fertility:  questions posed to ever-married women (aged 10-54 years) 
- number of marriages  
- age and date of first marriage (month and year) 
- number of children ever born (alive and dead) 
- sex of children  
- birth date of children (month and year) 
 

 3. Mortality: questions posed to ever-married women (aged 10-54 years) 
- number of children ever born (alive and dead) 
- survival status of children  
- age of children when they died (exact age) 

 
 4. Migration: - current residence (province, district, sub-district, village) 

- place of birth (province and district) 
- place of previous residence (province and district) 
- duration of current residence in present village 

  questions posed to persons aged 5 years and above  
- residence 5 years ago (province, district, sub-district, village) 
- main reasons for migration from residence 5 years ago 
  (i.e. work, looking for a job, education, marriage, following family, following 

relative, housing, and open reason/others) 

 

4.3.2 National Social and Economic Survey (SUSENAS) 
 
The National Social and Economic Survey [Survai Sosial Ekonomi Nasional, known as 
SUSENAS] is a large sample survey that has been conducted since the early 1960s. 
The survey is organized in order to answer the demand for Indonesian population 
statistics in general and socioeconomic statistics in particular. The census and SUPAS 
are indeed organized periodically in Indonesia. However, these are conducted once 
in 10 years. Meanwhile, demands for Indonesian statistics on planning and 
development process are more frequent. Therefore, other surveys (such as the 
SUSENAS) are organized more often than the census or SUPAS. 

Table 4.4 lists information about all the SUSENAS in Indonesia that has been 
conducted since 1963 up to the recent period. It shows the month and the year survey 
was conducted, number of household samples and region covered. Prior to 1990, the 
survey was organized irregularly. For instance, in the 1960s there were four rounds 
of the SUSENAS, conducted in 1963, 1964/1965, 1967, and 1969. In the 1970s, it was 
conducted in 1970, 1976, 1978, and 1979. In the 1980s, the SUSENAS was almost 
conducted annually, except for 1983 and 1988. Since 1990, the SUSENAS has been 
organized regularly once a year. 

The SUSENAS was designed to cover all the regions of Indonesia. However, 
in the first and third rounds of this survey (in 1963 and 1967), regional coverage was 
restricted to Java. In addition, the second SUSENAS (1964/1965) covered all 
Indonesia except for East Timor, Maluku, and Irian Jaya. The provinces of Irian Jaya 
and East Timor, respectively, prior to 1976 and 1982 were excluded from the survey 
due to regional authorization. Since 1982, the survey has been conducted in all 27 
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regions. The sample size of households covered in the SUSENAS varies over time. 
For instance, it was about 16,000 households in 1963 and 24,000 households in 1967. 
Since 1993, at least until the 1999 SUSENAS, the number of households selected has 
been broadened to cover more than 206,240 households. It is expected that from this 
large survey, socioeconomic parameters in smaller administrative units (i.e. 
municipality or regency instead of province) can also be obtained (Surbakti, 1995).  

The SUSENAS collects information on demographic, social and economic 
indicators of the population in Indonesia. It has certain purposes, which vary and 
depend on priorities governing the survey period in questions. For example, in the 
early times (i.e. in 1963, 1964/65, and 1967), the SUSENAS was carried out as 
complementary post-enumeration surveys of the 1961 census. Information on 
demographic variables, particularly on fertility and infant mortality, was captured in 
the survey. From 1969 to 1981, the SUSENAS focused on consumption behavior and 
attempted to evaluate the seasonal effects (i.e. rainy or dry) on the demand and 
supply of consumer commodities in Indonesia. Thus the survey collected more 
information on consumption variables and it was conducted in several periods (i.e. 
based on the seasonal periods; rainy usually from September to January or March 
and dry season from April to August).  

In general, data collected in this survey are classified into two groups: core and 
module data. The core data consist of basic information from observed population and 
these are always required in every SUSENAS. Module data consist of certain 
information from the population observed and these are different in every 
SUSENAS. Prior to 1992, the core data consisted of only 5 questions; these were four 
demographic characteristics (i.e. age, sex, relation to head of household, and marital 
status) and education. Since 1992, additional information has been collected in the 
core data; these concern the five original questions and the workforce, health of 
children under five, fertility, mortality, consumption, housing and settlement, and 
access to the mass media. For ever-married women aged less than 50 years old, the 
following questions are asked: age of first marriage, children ever born and still alive, 
and ever used and current contraceptive methods. For children aged 0-4 years, 
information on their health status is also sought from their mother, i.e. delivery 
process, duration of breastfeeding, nutrition, and immunization. Regarding mortality 
variables, the number of household members who have died within 12 months prior 
to survey is recorded. Information on name, age at death, sex, relationship to head of 
household, marital status, and criminal activity in which may have caused their 
death are also collected.5 The fact is that these additional variables have considerably 
contributed towards the provision of a data source for demographic estimation. 
Some questions used in the recent core data were used in the module data in the 
previous surveys. 

 
 

                                                           

5 In the 2000 SUSENAS, the observation period was extended into 36 months (three years) prior to 
survey. Besides information on age at death, information on month and year when the event occurred 
was also recorded (personal communication with Mr. Wien, ICBS, through e-mail).  



CHAPTER 4: SOURCES OF DEMOGRAPHIC DATA 
 

 139 

Table 4.4. The National Social and Economic Survey (SUSENAS) in Indonesia, 1963-
1999  

 

Period/Year Month Household Region covered 
   Sample  

1960s    
 1963 Nov-Dec 16,000 Java 
 1964 Dec(64)-Jan(65) 21,000 Entire Indonesia, excluding East 

Timor, Irian Jaya and Maluku 
 1967 Aug-Oct. 24,000 Java 
 1969* Aug-Dec(69) and Jan-

Apr(70) 
19,000 Entire Indonesia, excluding East Timor 

and Irian Jaya  
1970s    

 1976* Jan-Apr, May-Aug, Sep-
Dec 

17,000 Entire Indonesia, excluding East Timor 

  Sep-Dec 78,000 and Irian Jaya 
 1978* Jan-Mar, Apr-Jun, Jul-Sep, 6,300 Entire Indonesia, excluding East Timor 
  Sep-Dec   
 1979* Feb and Sep 54,000 Entire Indonesia, excluding East Timor 

1980s    
 1980* January 102,000 Entire Indonesia, excluding East Timor 
  Feb-March 58,000  
 1981* Jan-Mar, Apr-Jun, Jul-Sep, 15,000 Entire Indonesia, excluding East Timor 
  Sep-Dec.   
 1982 Sep-Dec 94,000 Entire Indonesia 
 1984 February  50,000 Entire Indonesia 
  November 15,000  
 1985 February  30,000 Entire Indonesia 
 1986 February  41,000 Entire Indonesia 
 1987 January 49,000 Entire Indonesia 
 1989 January 32,720 Entire Indonesia 

1990s    
 1990 February  49,000 Entire Indonesia 
 1991 February  49,000 Entire Indonesia 
 1992 February  65,600 Entire Indonesia 
 1993 Jan-Feb  202,500 Entire Indonesia 
 1994 January 206,240 Entire Indonesia 
 1995 January 206,240 Entire Indonesia 
 1996 January 206,240 Entire Indonesia 
 1997 January 206,240 Entire Indonesia 
 1998 January 206,240 Entire Indonesia 
 1999 January 206,240 Entire Indonesia 
     

Note:  * It was conducted several times in order to identify seasonal effects on 
consumption behavior. 

Source:  Surbakti (1995) for periods 1963-1995.  
 

As stated before, the SUSENAS was conducted in irregular interval periods 
prior to 1990. It was conducted four times in 1960s and three times in 1970s. Since 
1990, it has been conducted more regularly at one-year intervals. Since the survey 
was not conducted regularly, module and core data collected were not similar. For 
example, the 1983 and 1984 SUSENAS collected consumption data. In 1985, however, 
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consumption data were not collected. Instead the data on health, workforce, 
education, tourism, nutrition, criminality, and cultural matters were considered as 
modules in the survey. After that, consumption data were collected once in three 
years. At the same time, together with consumption data, the expenditure data of 
household are also collected. Since 1992, the module data have been categorized into 
three regular modules: 1) consumption, 2) tourism, criminality, socio-culture, and 
prosperity, 3) health, education, and housing settlement. For example, the third 
module was conducted in 1992, the first module in 1993, and the second module in 
1994, and the third module was again conducted in 1995. Each module is used 
regularly once in three years. 

Since the SUSENAS data often provide demographic information, not only are 
economists interested in this survey but also demographers. For example, the 
SUSENAS data were used in Indonesian population projection (see Chapter 3). The 
ICBS (1973) used the 1967 SUSENAS data for estimating initial fertility and infant 
mortality levels. Iskandar (1976) used the 1964 SUSENAS data for estimating the 
distribution of fertility rates by age groups. In the recent survey, information which 
was sought concerned demographic variables as follows:   
  
 1. Population: - sex and age (year) 

 - relationship to head of household 
- marital status 
- education 

  - current residence (province, district, sub-district, village) 
  
 2. Fertility:  questions posed to ever-married women (aged 10-54) 

- children ever born (alive and dead) 
- age at first marriage (year) 
- contraceptive used  

  
 3. Mortality: questions posed to ever-married women (aged 10-54) 

- children ever born (alive and dead) 
 questions posed to head of household 

- number of household members who have died within 12  months prior 
to survey (sex, age at death, relation to head of household, marital status, 
caused by accident/violent means)  

 
 4. Migration: no question related to migration 

 

4.3.3 Indonesia Demographic and Health Survey (IDHS) 
 
After launching the family planning program in 1970, various exercises were 
conducted in Indonesia to evaluate the progress of the program. The exercises 
included collecting information related to the family planning program from several 
surveys or census. The surveys concerned were: the Indonesian fertility survey or the 
1976 SUPAS part III conducted in Java and Bali; the 1984 Indonesian contraceptive 
prevalence survey conducted in five urban areas in Java; the 1985 SUPAS; the 1987 
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SUSENAS; and the 1980 population census. Furthermore, in 1986, the family 
planning and nutrition survey was conducted in East Java and Bali and the variation 
of achievement study was conducted in five provinces in 1987.  

The information derived from those data sources, however, did not satisfy the 
program managers. More specific data were needed related to the fertility variable 
and family planning achievement, e.g. regional fertility levels and differentials, level 
of use of various contraceptive methods, and the utilization of private sources for 
contraceptive methods. Hence, in 1987 the Indonesian CBS with technical assistance 
from the Demographic and Health Survey Program conducted the 1987 National 
Indonesia Contraceptive Prevalence Survey (NICPS). Later on, this survey became 
known as the first model of Indonesian Demographic and Health Survey (IDHS). The 
name IDHS was used for the first time in 1991. Since then, the IDHS has been 
conducted three times, i.e. in 1991, 1994 and 1997.  

The difference between the NICPS and IDHS lies in the variables covered. The 
IDHS added health variables to the survey, while in the NICPS these variables were 
not covered. Therefore, in terms of the collaborating institutions, the Indonesian 
Ministry of Health was not involved in the first survey. The Indonesian CBS and the 
National Family Planning Board always work together in all series of the surveys. 
The IDHS is also part of the worldwide Demographic and Health Surveys project, 
which is managed by Macro International Inc. in several developing countries, and 
funded by the U.S. Agency for International Development (USAID). These surveys 
are designed to provide information on levels and trends of fertility, infant and child 
mortality, family planning and maternal and child health.  

Table 4.5 lists all the Demographic and Health Surveys that have been carried 
out in Indonesia. The first survey or the 1987 NICPS was conducted in September to 
December 1987. It covered 14,141 households and interviewed 11,884 ever-married 
women aged 15-49 from 20 provinces. Seven other provinces, i.e. Jambi in Sumatra, 
Central and East Kalimantan, East Nusa Tenggara, East Timor, Maluku and Irian 
Jaya were omitted due to logistical difficulties and considerably less dense-
population. Since 1991, the survey has been conducted throughout all Indonesian 
regions.  

The 1991 IDHS was conducted in May to July 1991. About 26,858 households 
were involved and 22,909 ever-married women aged 15-49 years were interviewed in 
this survey. The 1994 IDHS was conducted between July and November 1994. It 
covered 33,738 households and 28,168 ever-married women aged 15-49 years. 
Meanwhile, the 1997 IDHS dealt with 35,362 households and carried out during June 
to August 1997. Complete interviews were obtained from 28,810 ever-married 
women aged 15-49 years.  

The NICPS and IDHS utilize two types of questionnaires: for households and 
individuals. In the household questionnaire, which involved the head of household, 
general information related to the characteristics of the household members and its 
current circumstances was obtained. Questions asked about the household members 
are: place of residence, name, relationship to head of household, sex, age (year), 
education, parental survivorship, and marital status. In the questionnaire for 
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individuals, which involved ever-married women aged 15-49 years, a complete set of 
questions relating to fertility and nuptiality, pregnancy and breastfeeding, infant 
mortality, contraceptive prevalence, and knowledge and attitude towards 
contraceptives used are asked. Table 4.6 shows the variables covered in the IDHS. In 
1991, variables covered were expanded and information about immunization and 
child health was collected. Furthermore, in the 1994 and 1997 IDHS, additional 
variables were collected, e.g. information about knowledge of AIDS and maternal 
mortality, as well as household expenditure, and service availability for family 
planning and health variables.  
 

Table 4.5.  The Indonesia Demographic and Health Survey (IDHS) by region and 
sample covered, 1987-1997 

 
No. Month/Year  Region covered Sample  

 

1. NICPS 
Sept.-December 1987 

Entire Indonesia, excluding 
Jambi, Central Kalimantan, 
East Kalimantan, East Nusa 

Tenggara, East Timor, 
Maluku and Irian Jaya 

 

14,141 households (HH), 
11,884 ever-married women 
aged 15-49 years 
 

2. IDHS  
May-July 1991 
 

Entire Indonesia 
 
 

26,858 households (HH), 
22,909 ever-married women 
aged 15-49 years 
 

3. IDHS 
July-November 1994 
 

Entire Indonesia 33,738 households (HH), 
28,168 ever-married women 
aged 15-49 years 
 

4. IDHS 
June-August 1997 
 

Entire Indonesia 35,362 households (HH),  
28,810 ever-married women 
aged 15-49 years 
 

Sources: the 1987 NICPS, The IDHS in 1991, 1994, and 1997. 
 

Fertility information is collected using two procedures. First, each woman is 
asked a series of questions about the number of live births and the number of 
children surviving. Children are identified by sex in order to minimize the error and 
to improve reporting as well as to allow estimation of sex-specific mortality rates. 
Second, a full birth history is obtained from each woman, and for each live birth the 
following information is collected: name, sex, month and year of event (birth), 
whether the birth was single or multiple (since the 1991 IDHS), and the survival 
status of the child. For children who are alive, the woman was asked whether the 
child was living in the household or away. For children who died, the age at death 
was recorded. In other words, the time of events (birth and death of child) are 
recorded according to the time of occurrences. Using this information, one could 
estimate directly the fertility and infant mortality rates from the data collected.  
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Table 4.6.  Variables recorded for respondents in household and women aged 15-49 
years, NICPS 1987 and IDHS 1991, 1994 and 1997 

 

Variables Covered 
 

NICPS 
1987 

IDHS 
1991 

IDHS 
1994 

IDHS 
1997 

Household  
 1. sex 
 2. age 
 3. relation to head of HH 
 4. marital status 
 5. current residence 
 6. education 
 7. housing facilities  
 

 
Y 
Y 
Y 
Y 
Y 
Y 
N 

 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

Respondent: Women 15-49 years 

A. respondent’s background: 
     - age (in completed year or month)  
     - date of birthday 
     - duration of live in current  residence  
     - education 
     - marital status 
     - access to information  
     - religion 
     - language used daily 
 
B. Reproduction 
     -  birth history 
     -  children ever born (alive & dead) 
     -  sex and age of children 
     -  date of children’s birth  
     -  if dead, how old they were 
     -  single or multiple birth  
 
C. Knowledge/practice of birth control 
D. Pregnancy and Breast feeding 
E. Marriage 
     -  marital status 
     -  number of times married 
     -  date of first marriage 
     -  age at first marriage 
     -  age at first sexual intercourse 
     -  time of last intercourse 
 
F.  Fertility preference 
G. Spouse’s background and work 
 

 
 

Year 
Y 
Y 
Y 
Y 
Y 
Y 
N 
 
 

Y 
Y 
Y 
Y 
Y 
N 
 

Y 
Y 
 

Y 
Y 
Y 
Y 
Y 
Y 
 

Y 
Y 

 
 

Month 
Y 
Y 
Y 
Y 
Y 
Y 
N 
 
 

Y 
Y 
Y 
Y 
Y 
Y 
 

Y 
Y 
 

Y 
Y 
Y 
Y 
Y 
Y 
 

Y 
Y 

 
 

Month 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
 
 

Y 
Y 
Y 
Y 
Y 
Y 
 

Y 
Y 
 

Y 
Y 
Y 
Y 
Y 
Y 
 

Y 
Y 

 
 

Month 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
 
 

Y 
Y 
Y 
Y 
Y 
Y 
 

Y 
Y 
 

Y 
Y 
Y 
Y 
Y 
Y 
 

Y 
Y 

H. Immunization and health  
I. Knowledge of AIDS   

 J. Maternal mortality 
K. Household expenditure 
L. Health and family planning service 

 Y 
N 
N 
N 
N 

Y 
Y 
Y 
Y 
Y 

Y 
Y 
Y 
Y 
Y 
 

 Sources: NICPS 1987, IDHS 1991, 1994, and 1997  
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However, some characteristics of the surveys have to be kept in mind. First, 
interviews are conducted only among living women, and there is no information on 
the fertility of women who had died before the survey. In other words, the women 
interviewed in a household must survive to the survey date in order to be included 
in the observation. Second, it is a retrospective survey. All information on states and 
events (i.e. pregnancy, contraceptive used, marital union, birth, and death of child) 
relating to the women refer to the date before the survey and they are self-reported 
(Blossfeld and Rohwer, 1995; Namboodiri and Suchindran, 1987). Information on 
demographic variables captured in the recent IDHS is as below: 

   
 1. Population: questions posed to the head of households about the members 

 - sex and age (year) 
 - relationship to head of household 
- marital status 
- education 

  - current residence (province, municipality, district, village) 
  
 2. Fertility:  questions posed to ever-married women (aged 15-49) 

 - age (year) and birth date of a woman (month and year) 
- all children ever born (alive and dead) 
- sex and birth date of children (month and year) 
- age at first marriage (year) 
- survival status of children: alive or dead 
- contraceptive used  
- pregnancy history and the outcome 
- calendar data for last 5 years (monthly) 
  concerning reproductive status  
- number of marriage  
- age or date of first marriage (month and year) 

 - fertility preference 
 
 3. Mortality: questions posed to ever-married women (aged 15-49) 

- all children ever born (alive and death) 
- survival status of children: alive or dead 
- age when the children died (month for infant death and year for others) 
- brother and sister of the same mother who had died  
  (sex, age in year when they died, and marital status)  
  

4. Migration: no question related to migration 

 

4.3.4 National Household Health Survey (SKRT) 
 
In order to support the government’s policies on health issues, the Indonesian 
Ministry of Health has organized the National Households Health Survey (Survey 
Kesehatan Rumah Tangga, known as SKRT). The survey had been conducted five times 
since 1972 (i.e. in 1972, 1980, 1986, 1992 and 1995). Prior to 1992, although some 
variables were taken into consideration for their representative value for the whole of 
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Indonesia, the SKRT covered only a few provinces in Indonesia (e.g. the 1986 SKRT 
covered 7 provinces). The inclusion of provinces was based on health conditions in 
those provinces indicated by IMR (lower, middle and higher), geography, and 
ethnicity. Since 1992, the survey has been covered in all 27 provinces and conducted 
in collaboration with the ICBS and the Ministry of Population/National Family 
Planning Coordinating Board (NFPCB). 

The SKRT has three main objectives: 1) to investigate the level of maternal 
health and pregnancy outcomes; 2) to derive information on morbidity, disease 
patterns, disability, prevalence and nutritional status of population; and 3) to 
investigate diseases which cause death in general and perinatal death in particular. 
Based on these objectives, the survey has three component studies. These are: follow-
up study of pregnant women, morbidity/disability study, and mortality study.  

In the follow-up study of pregnant women, all pregnant women are revisited 
at least two times during the survey. Firstly, when a woman was pregnant, and 
secondly, when a woman is in her postpartum infecundable period (i.e. 42 days after 
giving birth). In the study of morbidity/disability, selected members of household 
samples are revisited several times and asked about their conditions, which relate to 
morbidity/disability. In the third study on mortality, death cases reported from 
household samples are looked into by using the verbal autopsy technique. The health 
history of a person who had died is sketched with the help of the head or other 
members of a household. Then, the cause of death is ascertained based on 
information from the anamnesis (interview) between interviewer and the household 
member. The classifications on causes of death used in the SKRT are based on the 
International Classification of Diseases (ICD) from the World Health Organization (1977, 
and 1992).  

Since 1992, the SKRT has been integrated into other national surveys (i.e. 
SUSENAS and IDHS). The integration is in terms of the designed sample used and 
the questions related to population health addressed in the survey. In the 1992 SKRT, 
for example, the survey was integrated with the 1992 SUSENAS. The sample 
involved was 65,664 households, which was similar to the 1992 SUSENAS. The 
survey was conducted just after the 1992 SUSENAS (in February 1992). Follow-up 
study of pregnant women was conducted within 9 months, mortality study was 
conducted within 3 months, whereas morbidity/disability study was integrated in 
the 1992 SUSENAS. Among those who were reported to have died within 12 months 
prior to the 1992 SUSENAS, 1235 death cases were investigated on the cause of death.  

The 1995 SKRT was the fifth survey and integrated with the 1994 IDHS and 
the 1995 SUSENAS. The follow-up study of pregnant women used samples designed 
in the 1994 IDHS sample (35,400 households). About 1937 pregnant women were 
identified in the 1994 IDHS. Only 1553 women (i.e. 80 percent from the sample) could 
be visited in the first visit. About 1149 women (i.e. 59 percent) could be visited twice. 
Study on morbidity/disability used a designed sample from the module sample in the 
1995 SUSENAS (i.e. 65,664 households). About 10 percent from these samples were 
used in the morbidity study, and only 50 percent (3,750 households) of those selected 
samples could be visited, from whom information on morbidity/disability was 
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collected. Meanwhile, the third study on mortality derived information from the 
sample core in SUSENAS (i.e. 206,240 households). Based on the data of household 
members who died within 12 months prior to the SUSENAS survey, 3,484 cases were 
investigated on the cause of death.  

This survey has some limitations, particularly the mortality study (i.e. under-
reporting and verbal autopsy technique). In the mortality study, for example, from 
65,664 households covered in the 1992 SKRT, only 1528 death cases were reported. 
From those reported cases, 80 percent (i.e. 1235 cases) occurred within 12 months 
prior to the survey with known causes of death (Iskandar and Wahyono, 1993). 
Death cases reported in other surveys were also small: 905 cases in 1980, 2052 cases in 
1986, and 3484 cases in 1995. Hence, the results obtained from this survey should be 
interpreted with care. However, the survey can be used to describe the general health 
condition among Indonesians. The follow-up study from pregnant women is a 
potential source for estimating maternal mortality (Soemantri, 1995). Furthermore, 
evidence on the causes of death indicates an epidemiological transition in Indonesia 
from infectious diseases to degenerative diseases (Suwandono et al., 1999).  

No attempt is made here to provide detailed information on the questionnaire 
content since the survey material is not at hand. In addition, they are 
comprehensively discussed elsewhere (i.e. Budiarso,  1981; Budiarso, Bakri, and 
Santoso, 1986; Soemantri, 1993). Although variables covered in the survey include 
mortality data, it cannot yet be used for estimating the demographic parameters of 
interest in this present study (i.e. population, fertility rate, mortality rate, and 
migration).  

 

4.3.5 Indonesia Family Life Survey (IFLS) 
 
The Indonesia Family Life Survey (IFLS) is a large-sample survey that was conducted 
in collaboration between the Demographic Institute, University of Indonesia (LDUI) 
and the RAND Co. In order to maximize representation of the population, to capture 
the cultural and socioeconomic diversity, and to be cost effective given the size and 
terrain of the country, the IFLS was conducted in 13 provinces in Indonesia. These 
are the four provinces in Sumatra (i.e. North Sumatra, West Sumatra, South Sumatra, 
and Lampung), all five provinces in Java, and four provinces in the rest of Indonesia 
(i.e. Bali, West Nusa Tenggara, South Kalimantan, and South Sulawesi). Other 
provinces were excluded due to the high cost. The province of Aceh in particular was 
excluded due to political violence and potential risks to the interviewers. 
Furthermore, the selection of those provinces was based on the proportion of 
population in those provinces to the total national population. Legal population in a 
particular region is enumerated on de jure/de facto basis as defined in the 1990 census. 

The IFLS was conducted three times, in 1993, 1997, and 1998. The most recent 
round of IFLS took place in mid-2001 and in collaboration between the Population 
Research Center of Gadjah Mada University (PPK-UGM) and the RAND Co. The first 
IFLS (IFLS1) was carried out between August and December 1993. Using the 1993 
SUSENAS sample design, the IFLS1 randomly selected 7,000 households or 30,000 
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individuals in 13 of the 27 provinces in Indonesia. The resulting sample represents 83 
percent of Indonesia population. The second IFLS (IFLS2) was fielded four years 
later, between August 1997 and January 1998. The IFLS2 attempted to interview the 
same respondents as in the IFLS1. For a household, which had moved within 13 
provinces as used in IFLS1, the respondent was interviewed in the new place. 
Excluding the households in which everyone had died, the IFLS2 succeeded in 
interviewing 94 percent of the IFLS households. When fieldwork was drawing to a 
close, Indonesia was caught in a major economic crisis. Then, in order to measure the 
immediate impact of the crisis, the third IFLS (IFLS2+) was conducted in August to 
December 1998. The IFLS2+ interviewed 25 percent of the sub-sample of the IFLS2 
households (i.e. 2,066 households) in 7 out of the 13 IFLS provinces. Those provinces 
were 2 provinces in Sumatra (i.e. North Sumatra and South Sumatra), 3 provinces in 
Java (i.e. Jakarta, West Java, and Central Java) and 2 provinces in the rest of 
Indonesia (i.e. West Nusa Tenggara and South Kalimantan). 

The contents covered in this survey complement and extend other surveys in 
four ways (Frankenberg et al., 1995). First, it is a multi-purpose survey, collecting a 
broad array of demographic health, and economic information on individuals, 
households and communities in the same survey, instead of separate surveys. This 
effort is expected to expand the scope of analyses by allowing analyses of interrelated 
issues, which is not possible in other single-purpose surveys. It is not surprising that 
the questionnaire used in this survey consists of several module questionnaires that 
have been addressed in other surveys (e.g. calendar data in fertility section as in the 
IDHS, economic indicator data as in the SUSENAS). Second, the information collected 
in this survey is not only current but also retrospective for most topics. It is aimed to 
allow the study of life event history analysis (i.e. history of education, employment, 
migration, fertility and marital status). Third, as the information on well-being (i.e. 
health, economic status, and family support network including transfer) is collected 
by using three different age groups of respondents (i.e. younger, middle-aged, and 
elderly), then it allows another analysis of the relations among generations, 
particularly on well-being of elderly people. Lastly, the IFLS links the household-level 
data to community-level data on public services and economic infrastructure. This 
linking of individual, family and community data is aimed to support the researcher 
in a better understanding of how circumstances influence an individual and family 
behavior.  

In short, the IFLS brings an interdisciplinary perspective to five broad areas: 
(1) economic well-being; (2) health status of adults and children; (3) fertility, family 
planning, and contraception; (4) education, migration, employment and earnings; 
and (5) family and social support, transfers and living arrangements. Over time, the 
IFLS has acquired several new features. For example, module revisions by 
incorporating new topics or new phenomenon (i.e. economic crisis), maximizing re-
contact with the original IFLS1 respondents, characterization of service availability, 
and improvement in the quality of fieldwork (i.e. editing the data entry by using a 
microcomputer during the fieldwork). 
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No attempt is made here to describe all variables contained in the IFLS since 
these are beyond the scope of this chapter. These variables have been 
comprehensively discussed elsewhere (i.e. Frankenberg et al., 1995; Duncan et al., 
2000). This section focuses on some information that potentially can be used as 
sources for estimating basic demographic parameters (i.e. population, fertility, 
mortality, and migration). The following variables are derived from the IFLS: 

 
 1. Population: questions posed to the head of households about the members 

 - relationship to head of household 
 - sex, age (year), and date of birth (month and year) 
- marital status 

  - current residence (province, district, sub-district, village) 
 
 2. Fertility:  questions posed to selected ever-married women (aged 15-49 years) 

 - age (year) and birth date (month and year) 
- marital history  
- number of marriages, details of every marriage were solicited i.e. 
  age (year) when marriage took place and/or terminated, 
  education, and marital status  

 - pregnancy history 
  calendar data for last 10 years (monthly) 
  concerning reproductive status  
- all children ever born (alive and dead) 
- sex and birth date of children (month and year) 
- survival status of children (alive or dead) 
- contraceptive used  

  
 3. Mortality: questions posed to selected ever married women (aged 15-49 years) 

- children ever born (alive and dead) 
- surviving children 
- age of children who had died (month for infant death and year for others) 
 

  questions posed to head of households, spouse or senior household 
  members aged 15 years and above 

- parents who have died  
  (sex, age in year when they died, chronic disease before death, 
   place of death) 
- brother and sister of the same mother who had died  
  (sex, age in year when they died, marital status, chronic disease before death, 

place of death)  
- children who had died within 12 months prior to survey 
  (sex, age in year when they died, marital status, education,  
   place of death) 
 

 4. Migration: questions posed to selected household members (aged 15 years+) 
- age (year) and birth date (month and year) 
- place of current residence, birth, residence when respondent was 12 

years old (province, municipality, district, and village) 
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- did migration take place after marriage ? 
- migration history since respondent was 12 years old,  

place of destination (province, municipality, district, village) 
distance (kilometer), reason, type of migration (individual or 
group), knowledge about destination (has visited place before, knows 
someone, or a new place).  

      - Circular migration within 24 months prior to survey. 

 

4.3.6 Regional Surveys  
 

This section reviews selected regional surveys. In fact, there are many regional 
surveys that have been conducted in Indonesia. Nevertheless, in this subsection two 
surveys are given as examples. They are a demographic survey in Teminabuan, Irian 
Jaya and a circular migration survey in East Java. Extensive analyses on these 
surveys are documented in Lautenbach (1999) and Spaan (1999), respectively. 

The first survey was conducted in Teminabuan, a district in Irian Jaya, 
organized by the Netherlands Foundation for Advancement of Tropical Research 
(WOTRO), and in collaboration with the Indonesian Institute of Science (Lembaga 
Ilmu Pengetahuan Indonesia, LIPI). It constitutes a part of a multidisciplinary research 
programme entitled ‘Irian Jaya Studies, a Programme for Interdisciplinary Research’ 
(ISIR). Where demographic research was concerned, it was initiated for an in-depth 
study on migration. Due to the technical and time constraints, it was decided that 
demographic survey in which the issue of migration was included was the most 
feasible. The information on household composition, date of birth of household 
members, birth and deaths within 5 years prior to survey date, causes of deaths, 
socioeconomic situation of the family, education and language are collected from 
each sampled household. Fertility histories were solicited from ever-married women 
aged 15 years and above. In addition, migration histories of adult household 
members (aged 18 years or above at the survey time) were compiled.  

Fieldwork of the survey took place in May to September 1996. Data from the 
1995 population registration provided by the Teminabuan district office was used as 
sample design. About 6254 individuals from 1401 households who resided in 20 
villages were selected in the survey. Lautenbach (1999) has widely described this 
survey and explored the results obtained. Since accessibility of many areas in Irian 
Jaya is still limited, these areas are under-studied. However, this survey has 
significantly contributed to greater insight into demographic variables (i.e. fertility, 
mortality, and migration) in the study area in particular and Irian Jaya in general. 

The second example is a survey on population mobility in three villages in 
East Java. The survey was conducted as part of the Social Science Projects concerning 
farming systems and the social transformation processes in rural East Java. The 
project was executed by the Interdisciplinary Research Project (INRES), the Dutch-
Indonesian research projects at the Brawijaya University, Malang, East Java. The 
study aimed to examine the linkages between processes of economic development, 
social transformation, and population mobility (i.e. internal and international) in 
particular regions in East Java. 
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The field survey was carried out between November 1990 to April 1991. 
About 744 households from three villages were selected. The households selected 
were not so much intended to be representative but more on the basis of 
comparability among three distinct areas, i.e. in terms of the regional developments. 
The following information was collected from households sampled: household 
composition, number of migrants in household, employment, and household 
resources. At community level, the village administrative offices were asked to 
provide information on the general regional socioeconomic situation, regional 
development and demographic data in those villages.  

Among the households sampled, 24 households were chosen for in-depth 
study of migrants and 36 households for non-migrants. Some adult household 
members from those selected households were treated as international migrants (i.e. 
12 respondents), circular migrants (i.e. 16 respondents), and commuter (i.e. 2 
respondents). Information on their education, work history, mobility history, modes 
of recruitment, financing of migration, working conditions at destination, remittance, 
motivation and aspirations was collected. Next to migrant case studies, a number of 
case studies on employment brokers in each village were conducted. It resulted in 
information on the system of labor recruitment, their social networks and cost of 
mediation. The information for case studies was collected between August 1991 and 
January 1992.  

Spaan (1999) documented circular labor migration in East Java using data 
from the survey. Since studies on temporary migration (i.e. circular) and 
international migration are scarce in Indonesia, this study has significantly 
contributed to the understanding of population mobility in Indonesia, particularly 
international labor migration. Although the study is based on case studies and 
limited to particular study areas, it gives an empirical example of the characteristics 
and patterns of migration in Indonesia in general and East Java in particular.   

 

4.4 Registration Data  
 
Another data source in Indonesia is registration data. In general, the main purpose of 
a registration is to record certain life cycle events (i.e. marriage, birth, death, 
divorce/marital dissolution, and migration) and as such, it is a valuable statistical 
data source. In Indonesia, the registration is also aimed for administrative purpose as 
we will discuss later. Regardless of the quality and its reliability, registration is 
important because it records particular events over a given period and it affords the 
opportunity to estimate the yearly rates.  

Historically, population registration was introduced in Indonesia for the first 
time during the British colonial rule under Lieutenant General Raffles in 1815. 
Registration was implemented on the basis of a ‘polisi regelement’ [police regulation], 
and involved to all segments of the population. The village headmen were 
responsible for registering the people residing in their area. This system was 
enforced throughout the whole country and applied to all groups of people. In the 
period of Dutch colonial government, all population registration activities were 
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terminated because the new colonial government wanted to reduce routine 
expenditure (Suhartono, 1984).  

In 1849, a special population registration limited to the European population 
was introduced and in 1919 this system was expanded to include the Chinese and 
other oriental. Furthermore, in 1929, the registration system for the first time was 
introduced in Yogyakarta to cover all residents. Under this system, events such as 
births, still births, and deaths had to be reported to the village headman. It was known 
as the “tripikat” [three copies] system and is currently coordinated and administrated 
by the Ministry of Health. In 1939, population registration was extended further to 
cover all residents in Java. After independence in 1945, registration was prevalent in 
all Indonesian regions.  

Nowadays, at least six major population registrations are administrated 
independently for different segments of population. These are collected by each of 
the following offices: the Ministry of Interior, the National Family Planning 
Coordinating Board, the Ministry of Justice, the Ministry of Religious Affair, the 
Ministry of Health, and the Central Bureau of Statistics. The following subsections 
attempt to elaborate the registration systems of those offices.  

 

4.4.1 Role of the Ministry of Internal Affairs 
 
Since 1978, in a follow-up to the President’s Decree No. 52/1977, the Directorate 
General of Regional Government and Autonomy (Direktorat Jenderal Pemerintahan 
Umum dan Otonomi Daerah, known as PUOD), the Ministry of Internal Affairs, was 
appointed as an organizer of population registration in Indonesia, from the lowest 
level (i.e. village) to the higher level (i.e. district, municipality or regency, and 
province).  

Information collected in the civil registration includes vital events such as 
births, deaths and migration, which are experienced by individuals or household 
members and are reported to the village authorities. The population register covers 
all of Indonesia's geographical areas. However, there are wide local variations in the 
extent to which these regulations are followed. Population data based on this 
registration system are obtained from administrative records of village authorities. 
At the regional and national levels, data are obtained by combining records of all 
villages. This exercise uses the de jure approach. In other words, persons recorded in 
the population register are those who are legal residents of the respective area. 
Several forms and documents provided at the village level are as follows (Tukiran, 
1991): 

 
A-1: Family registration card (Kartu Keluarga/KK) 
A-2: Population identity card (Kartu Tanda Penduduk/KTP) 
A-3: Birth report  
A-4: Still birth or birth death report 
A-5: Death report  
A-6: Residence move report 
A-7: Record of village population 
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A-8: Record of mutation resident  
A-9: Monthly record of village 

 

The registration data collected from the village level are summarized in 
document A-9 and then submitted to the higher administrative levels. At the higher 
administrative level, those population registration data are aggregated in the 
following documents: 

 
B-1: Report of population in district, Indonesians  
B-2: Report of population in district, Indonesians and foreigners 
B-3: Report of population in district, foreigners 
B-4: Report of population in regency/municipality, Indonesians  
B-5: Report of population in regency/municipality, Indonesians and foreigners 
B-6: Report of population in regency/municipality, foreigners 
B-7: Report of population in province, Indonesians  
B-8: Report of population in province, Indonesians and foreigners 
B-9: Report of population in province, foreigners 
 

The reporting system above shows that the accuracy of data at village level 
significantly affects the accuracy of data at higher levels. Once there are some errors 
in the village data, it will be accumulated to the higher levels. An assessment of some 
documents at village level is provided as follows.  

Regarding a family registration card, every household in Indonesia whether 
living as a nuclear or an extended family possesses a family registration card. It 
consists of information on the address of a household (i.e. village, district, regency 
and province), composition and demographic variables of household members. 
Demographic variables, such as name, sex, relationship to the head of household, 
place and date of birth, marital status, religion, citizenship, education, literacy, work 
status, entry date to the present village, previous residence, and name of parents, are 
recorded. Meanwhile, identity cards are compulsory for all Indonesians aged 17 
years or ever married. Information on name, sex, blood type, marital status, work 
status, place and date of birth, and address of resident is recorded.  

In fact, in view of the type of data recorded, registration is important as a 
demographic data source. It provides basic demographic data particularly on vital 
events over a given period. However, in its implementation registration is plagued 
by some problems, which cause the data to be unreliable. Let us take the case of the 
identity card and family registration card. One has to be registered as a resident of a 
certain region in order to obtain an identity card in that region. As such, the family 
card is a pre-requisite. Most temporary migrants in Jakarta or other big cities, for 
example, often have more than one identity card. There is hardly any effort to check 
or prevent duplication. It means that once we use the identity cards as a data source 
for estimating population size, then double-counting is inevitable. Take the example 
of a job application for business purposes in Jakarta. A regional identity card is one 
of the documents required. Hence, many migrants have registered themselves as 
members of resident families in Jakarta (i.e. friends or relatives). Economic reasons 
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constitute the motivating factor on the applicants and the officer who provides those 
documents.  

Other registration documents (i.e. the birth, death and migration reports) are 
not favored among Indonesians. Written document reports have less valued than 
verbal or oral cultural testimonies, particularly among rural communities. Besides 
that the officers in charge have not yet succeeded in encouraging people to register. 
In short, population registration data from the Ministry of Internal Affairs are not 
without shortcomings. The data procedures are far from accurate and population 
estimates based on this system consistently under-represent the actual situation.  

 

4.4.2 Role of the National Family Planning Co-ordinating Board  
 
In order to ascertain the potential target and to evaluate of the family planning 
program in Indonesia, the National Family Planning Coordinating Board (Badan 
Koordinasi Keluarga Berencana Nasional, known as BKKBN) focuses on collecting data 
from eligible couples and those practicing contraception. Data collection is organized 
by the fieldworkers from the regional family planning office.  

Data on population and contraceptive prevalence are recorded in a form 
called R/I/PUS, which is similar to the family card (A-1 form) in population 
registration. The difference lies in some extended variables that are covered in this 
form, such as contraceptive use dynamics. Using the census system, the data are 
collected directly from the household in Indonesian regions once a year. In addition, 
every fieldworker at district level has to make a monthly report to be submitted to 
the national office in Jakarta and the municipality or district office.  

Similar to the population registration system, the accuracy of the data 
recorded in the family planning program depends on the collection system at the 
lower level, i.e. the district level. In fact, regional coverage by every fieldworker 
differs. Districts in Java and the rest of Indonesia are governed by different situations 
in terms of geographical access and distances. In addition, the fieldworkers are 
already overburdened by duties related to other family planning programs, and may 
not give priority to data collection. Hence, very often the data recorded are based on 
the secondary reports from the voluntary workers and not directly observed.  

 

4.4.3 Role of the Ministry of Justice 
 
Looking at all registrations, the registration coordinated by the Ministry of Justice is 
only one that has a legal basis, namely Kantor Catatan Sipil [Civil Registrar’s Office]  
(Sugito, 1976:4). This office issues vital documents, such as birth certificates and 
marriage certificates. In the birth certificate, basic information is recorded, i.e. date 
and place of birth, name of child, names of his/her parent (mother and father), and 
date of registration. In a marriage certificate demographic information of the couples 
is recorded. It includes name, place and date of birth, occupation, address of current 
residence, and date of marriage.  
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The information collected, however, is extremely rudimentary and only covers 
a small part of the total Indonesian population. Although a regulation from the 
Majelis Perwakilan Rakyat [People’s Consultative Assembly, known as MPR] was 
passed in 1966 to encourage people to undertake registration, only a small number of 
the population have done so. Some people do have birth certificates mostly for 
administration purposes, e.g. to enroll in school or to apply for a job. In other words, 
the people do not understand the main purpose and consequences of this registration 
either for the government or for themselves. In the case of marriage registration, 
some people (i.e. particularly the Muslim community) prefer to register their 
marriage at the Ministry of Religious Affairs, instead of the Civil Registrar’s Office. 
In some cases it may be possible that a marriage is registered in both offices, 
especially for those who intermarry (i.e. different ethnicity or religion).  

The Ministry of Justice is also responsible for registration of international 
mobility. Act no. 9/1992 section 2 and 3, concerning immigration, states that any 
person who enters and departs from the territory of Indonesia is required to posses a 
valid travel document and to pass through inspection by an authorized immigration 
official at an immigration checkpoint. The immigration official is appointed by the 
Ministry of Justice. The registration documents issued by the Ministry of Justice are 
passports or travel documents and disembarkation/embarkation cards at the 
Indonesian border. Both registration systems deal with international travelers, 
people who enter and depart from the country. Thus, the data collected are potential 
data sources for international migration. However, some limitations are inherent in 
the process of collecting these data, particularly its management and the accuracy.  

Consider a passport or travel document. Different ministries issue several 
types of passports or travel documents depending on the purpose of the travel. The 
Ministry of Foreign Affairs issues a diplomatic passport (black in color) and a service 
passport (blue in color) for people who travel out of the country on behalf of the 
governmental offices. The Ministry of Religious Affairs issues a Hajj/pilgrim’s 
passport (brown in color) for people who travel to Saudi Arabia, Middle East for 
religious purposes. Meanwhile, the Ministry of Justice issues an ordinary passport 
(green in color) for people who travel for other purposes, e.g. a tourist or on private 
business. Thus, the potential to overlap is present. One person may have more than 
one document. For example, a person who has an ordinary passport may also have a 
service passport once he/she has to travel on behalf of his/her office, i.e. the 
governmental offices. As there is an immigration office in every regency or 
municipality level, a person may also have two ordinary passports when he/she has 
been registered in two family registration cards [Kartu Keluarga]. In short, the 
registration data from these travel documents are still far from accurate. 

 In terms of a disembarkation/embarkation card, information collected 
focuses on the characteristics of travelers. It includes the type of travel document 
used (i.e. ordinary, service, diplomatic, or pilgrim passports), name, sex, place and 
date of birth, citizenship, place and country of residence, last place of embarkation, 
purpose of entering or leaving the country, length of stay, and date of departure or 
arrival. The data collected may be used as an alternative source of international 
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mobility data in Indonesia. However, due to technical and management problems, 
not all information recorded in this card has been fully managed or documented. It is 
because the purpose and utilization of this card are mainly for checking at the 
immigration checkpoint. Follow-up program on compiling and recording all 
information provided in this card has not been done. Only information on the total 
number of international travelers distinguished by sex and place of 
embarkation/disembarkation has been reported. In other words, the data derived 
from this registration are also far from reliable.  

 

4.4.4 Role of the Ministry of Religious Affairs  
 
Life cycle events recorded by the Ministry of Religious Affairs cover marriages, 
divorces, and reunion of the Muslim population. This office is called the Kantor 
Urusan Agama [Religious Affairs Office, known as KUA] and it is stationed in every 
district in Indonesia.  

Consider a marriage certificate (Buku Nikah), where information collected 
pertain to date of marriage, identity of couple (i.e. name, place and date of birth, 
residential address, occupation, and religion) and their family background (i.e. name 
of parents, place and date of birth, residential address, occupation, and religion). 
However, the data collected do not concern the total population. A marriage 
certificate collects information on a few demographic variables from the couple and 
their parents, not from all household members.  

A common custom in Indonesia is that the bride often hosts the wedding 
ceremony. Thus the marriage will be registered in the religious affairs office of the 
district where the bride lives. Soon after a marriage takes place, the bride follows the 
bridegroom or the way around. Both of them may also move to places different from 
their usual residence. Therefore, reporting and recording marriage data from this 
office is insufficient and statistically the data do not meet national needs. 

 

4.4.5 Role of the Ministry of Health 
 
The Ministry of Health has organized a system of vital registration since the late 
1960s. It is called the three copies (‘tripikat’), which covers information on (1) births, 
(2) deaths and (3) still births. The village headmen have the responsibility of 
collecting these data, which are reported by the villagers who reside in their areas. 
The data collected are recorded in three different forms, i.e. forms of A-3, A-4, and A-
5 (see section 4.4.1). Information in this registration system is collected from all 
groups of people. This registration, however, is not backed by a regulation.  

Another system to record information on the health status of children and 
mothers at village level is carried out by the Posyandu (Pos Pelayanan Terpadu, or 
integrated health service center), the monthly village gathering where volunteers 
promote child and maternal care and nutrition. The Ministry of Health through the 
health centers and hospitals at district level supports this activity. This is one of the 
programs that have been conducted by the government of Indonesia under the 
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umbrella program of Health for All (HEA), as signed at the UN conference in Alma 
Alta in 1979. Nevertheless, the purpose of the program is not data gathering. 
Therefore, the information collected in this program cannot be used as a data source 
in demographic analysis.  
 

4.4.6 Role of the Central Bureau of Statistics  
 

Since 1968 the CBS has reactivated it efforts to gather information on total population 
at village level classified by sex, adult/child category, citizenship, and land area of 
the village. This activity has been carried out regularly in the middle and the end of 
the year. It is successful in view of the reporting and recording of the information. 
The coverage in Java is complete, while in the rest of Indonesia it reached about 95 
percent of coverage one year after the report time (ICBS, 1994a; 1994b). The delay 
occurred in difficult areas, such as East Timor, Maluku and Irian Jaya. After 1975 the 
scope of information gathered broaded with the inclusion of Chinese citizens 
resident in Indonesia and Indonesians of Chinese descent. 

Information recorded in this system is obtained from village records and 
collected by Mantri Statistik stationed in each sub-district. Several forms are used 
(which is different from the village registration form): 

 
A-1:  Report of total population at district level: Indonesians and foreigners 
B-1:  Report of total population at district level: foreigners 
C-1:  Report of total population at district level: Chinese 
A :  Report of total population at regency/municipality level: Indonesians and 

foreigners 
B   :  Report of total population at regency/municipality level: foreigners 
C   :  Report of total population at regency/municipality level: Chinese 

 

As the methods used and timing of data collection are different from the 
census and intercensal survey, the data on total population estimated from this 
registration system are also significantly different from those data sources.  Persons 
recorded in the population register are those who are legal residents of the respective 
area. Furthermore, it is collected from the report of village registration. Thus, the 
accuracy of the data collected again goes back to the accuracy at the village level 
which is the first step in the data collection system.  

However, in the absence of more comprehensive data sources, registration 
statistics, when carefully used comprise a useful sampling frame and a valuable 
source of demographic events for individuals as has been shown in studies of Jakarta 
(Heeren, 1965; Eander, 1965), West Java (Hugo, 1978) and East Java (Steele, 1980). 

 

4.5 Database for Projection  
 
Population projections employ data on the age-sex composition of the base 
population as the base data as well as on factors of population change, i.e. fertility, 
mortality, and migration, during a specific period of time (base period). Rees and 
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Woods (1992) have pointed out that multiregional projection would be a great value 
in population research in developing countries if only an adequate database could be 
established. Using previous descriptions on data sources in Indonesia, this section 
focuses on the base data needed for Indonesian multiregional projections. As 
regional surveys covered only small samples and are not representative, for this time, 
we exclude those surveys as part of the data sources considered. This section focuses 
more on the establishment of base data from census and survey data and the 
problems encountered. The types of data derived from those data sources are also 
discussed.  
 

4.5.1 Types of Data 
 
In most cases, demographic events (i.e. birth, death, and migration) recorded in 
census and surveys are observed retrospectively and thus incomplete. It refers to a 
particular period only and truncates at the census or survey time. The period of 
observation is called observation window. If the observation window is one year, we 
observe the events during a period of 12 months. As the estimated demographic 
parameters refer to a certain period, particularly more recent period, then the 
observation window becomes important. Before using the data from censuses and 
surveys, it is necessary for us to understand the types of data observed in those data 
sources. The following data types are distinguished (Willekens, 1999):  
 

a. Micro data: data on individuals in a population (sample) during the observation 
windows.  

    a.1.  Event data: 
-  occurrence of an event in observation period  
-  time of occurrence: the time is generally measured as the duration of 

exposure to the risk of experiencing the event.  
    a.2.  Status data: 

- current status, i.e. migrant status and marital status at one point in time 
- status at two points in time (transition data): i.e. current status and status 

at a previous point in time (e.g. residence 5 years ago, at birth, or at age 12 
years).  

-  Status at several points in time: i.e. current status and status several points 
in time (e.g. current residence and residence 5 years ago and at birth or at 
age 12 years).  

 

b. Grouped (macro) data 
    b.1.  Events: number of events during the period of observation. 
    b.2.  Transition data: number of persons who have different status at different 

points in time. 
 

Given the data types described above, life events that are recorded in 
Indonesian censuses and surveys can be distinguished as micro data that consist of 
event and status data. On the other hand, macro data are often found in the reports. 
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The next section will elaborate the data types that are recorded in the censuses and 
surveys. It starts with base data for population, fertility, mortality, and migration.  

 

4.5.2 Population Database 
 
Since the registration data are inadequate, population data for projections are often 
derived from population census. This is due to the fact that the census is mainly 
aimed at collecting data on population size as well as other basic demographic 
variables. Indeed, compared to other data sources, the main features of the census are 
in its sample and region covered. It covers larger samples and entire regions in a 
country. Nevertheless, before accepting the census or intercensal survey to serve as 
base population data in the present study, the data should be evaluated to detect 
errors and to correct them. 

Base population data needed for multiregional projection consists of the 
number of population disagregated by age, sex, and current place of residence. 
Single years of age are needed in order to obtain a single-year projection period. In 
addition, the unit analysis of administrative regions considered is the province. As 
discussed in the previous section, Indonesian census does record information on age 
in terms of year as well as date of birth (i.e. month and year) and administrative units 
in terms of province, district, sub-district, and village for current residence. 
Therefore, it is easy to obtain base population data for males and females in single 
years of age and provincial current residence. Nevertheless, the enumeration in 
census and intercensal survey is not perfect. At least two measurement problems 
may be encountered, namely age misreporting and place of usual residence. 

The first problem on age misreporting is often caused by non-response, recall 
error, and incorrect response. Mamas (1992) mentioned that it is very difficult to 
obtain correct answer to the question on age of respondent in Indonesian census and 
surveys, especially among the older generation who have a low level of literacy or 
education. Some respondents could not recall their age. Several approaches have 
been used in order to answer this age question; i.e. using a historical event calendar 
(independent days in 1945) or comparing their age to other respondents who know 
exactly their own age. In case those approaches do not work, then guesswork is done. 
Often in this guesswork, respondents would give their age according to particular 
digits (i.e. figure ending in 0 and 5). This phenomenon is well known as “age heaping” 
or digit preference. Using the population pyramid of single year age, Figure 4.1 
shows that in the 1990 census and the 1995 intercensal survey the age preference 
problem still persisted. Various methods have been developed to detect age 
misreporting. The ICBS has applied analysis of digit preference and age ratios 
(Mamas, 1992). Techniques on adjustment methods, i.e. quasi-stable population, 
reverse survival, and moving average, have been used to make some corrections (see 
Chapter 3, section 3.3.1).  

The second problem is about the place of usual residence. It relates to the 
enumeration system, which employs de jure and de facto approaches in Indonesian 
censuses and surveys. Within this framework, a person may be counted in the usual 
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place of residence or in the location where he/she is found at the time of census. The 
census may count a person more than once. Hence, it would be entail 
overenumeration in one place and underenumeration in another place. For instance, 
when a member of family has a job in a place different from his/her usual residence, 
then he may be enumerated at two places. During work, he/she may live in the 
working place and during the holidays he/she may live in his/her region of origin. 
Nowadays, some old parents live with their children while still keeping their house 
in their place of origin. Temporal change in residence could be a source of errors. In 
addition, usual residence in a certain region is also defined using the minimum 
length of stay of 6 months or determined in terms of intention to stay in that region 
in spite of the current length of stay being less than 6 months; in other words, the 
number of people staying in one region including temporary visitors (i.e. those who 
have stayed more than 6 months).  

 

Figure 4.1 Age heaping problem in Indonesian data, 1990 and 1995 
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Indonesia, 1995 
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  Sources: the 1990 census and the 1995 SUPAS 
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As the base population data will be derived from the census and intercensal 
survey, the present study has to consider the above shortcomings. An adjustment 
method may be used to correct the misreported data. This will be discussed further 
in Chapter 7 on the construction of the base data for projection. Meanwhile, the 
problem of usual residence may still not be easy to correct. The present study will 
use basically the information on the current residence as provided in the census and 
survey.  
 

4.5.3 Fertility Database  
 
Data sources that provide information related to the fertility behavior are the census, 
the intercensal survey, the SUSENAS, the IDHS and the IFLS. Information on fertility 
derived from the census, the intercensal survey, and the SUSENAS is mostly 
transition data, i.e. cumulative number of children ever born during a woman’s life. 
There is hardly any information about timing, e.g. age of a woman when she gave 
birth. With these data, the indirect method (i.e. Brass method) is applied to estimate 
the fertility rates. On the other hand, the IDHS and the IFLS record the event data, 
which provide time of occurrence (i.e. birth date of children and age of the mother). 
In the direct method, the fertility rates are calculated directly from the birth history 
by determining the number of live births (event) and women exposed to risk during 
a particular period, i.e. the recent period prior to survey.  

In this research, the direct estimation method is considered for estimating 
fertility rates. Regarding the main objective of the data sources, the IDHS data are the 
best data source that will be used for estimating fertility rates. The IFLS data can not 
be used as a data source since it fails to show the levels and patterns of fertility in 
each province. Nevertheless, as seen in Figure 4.2, the fertility rates obtained from the 
IDHS data are still not perfect. The irregularities appear in the age patterns of fertility 
rates. Therefore, this problem should also be corrected later when constructing the 
base fertility data. A detailed method to estimate the fertility rates in this research 
will be discussed throughout in Chapter 7. 

In practice, the IDHS data provide a rich source of information on fertility 
both at national and regional levels. Information on children was collected from their 
mothers who were the respondents in the survey. For each child born, the mother 
was asked about the date of birth, gender and highest level of education completed 
by the child (reported within broad categories). Moreover, the mother was also asked 
whether the child still lives with the mother and, if not, the age at which the child left 
home or died. The data include detailed information about the mothers, including 
their current age, ethnicity, educational level, and complete marital histories.  
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Figure 4.2. Irregularities concerning age patterns of fertility rates, Indonesia,  
1995-1997 
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4.5.4 Mortality Database 
 
As Chapter 2 shows, adult mortality (death) data by sex and age are very difficult to 
obtain from the census data. In the previous projections, adult mortality data were 
often estimated by using an indirect method, i.e. the patterns from the West model 
life table. Meanwhile, data on infant mortality are provided in the IDHS data. The 
data on infant mortality recorded in the IDHS are event data, it consists of the time of 
occurrence of an event (e.g. age of children when they died). Furthermore, some 
surveys have recorded data on adult mortality, e.g. the SUSENAS and the IFLS. 

Since 1992, the SUSENAS has included a question on adult mortality. It 
recorded deaths among the households’ members that occurred within 12 months 
prior to the survey date. As the occurrence time of the event was recorded, in terms 
of age of respondent when the event occurred, then mortality data in this survey are 
categorized as event data. Nevertheless, the exact time (date and month) of the 
occurrence was not known. Therefore, it can be assumed that the occurrence of the 
event (death) was in the middle of the observation period (i.e. 12 months). Thus the 
adult mortality rates can be estimated from these data.  

On the other hand, the IFLS recorded data on infant and adult mortality (i.e. 
parent, brothers or sisters, adult household members). As the time of occurrence is 
recorded, these data are then considered as event data. However, the region and 
sample covered in this survey are limited. The main notion of this survey is to see the 
interaction among variables, such as mortality and household circumstances, and to 
show the levels and trend of mortality in every province in Indonesia. Therefore, we 
cannot yet use the IFLS as an alternative data source for estimating adult mortality.  
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Figure 4.3. Irregularities in age patterns of mortality, Indonesia, 1996 
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         Source: The 1996 SUSENAS  

 
Based on those facts, mortality data in this present study will be taken from 

two data sources: the IDHS and the SUSENAS. The IDHS provides data on infant 
mortality, while the SUSENAS has information on the number of household 
members who had died within 12 months prior to survey. The irregular age patterns 
however also appear in mortality rates obtained. Thus, the approaches used for 
estimating mortality rates will consider model age schedules.  

 

4.5.5 Migration Database 
 
As was pointed out in the sections on data sources, Indonesian data on migratory 
movement particularly international migration are relatively poor as compared with 
the data on fertility and infant mortality. This section deals with data sources for both 
internal and international migration data. 
 
4.5.5.1 Internal Migration 
 

The question on internal migration has been addressed in the census, the intercensal 
survey and the IFLS. For population projection, i.e. see Chapter 3, primary sources of 
information on internal migration are census and intercensal survey data. The 
information collected is as follows: 

- current residence 
- residence 5 years ago 
- place of birth 
- duration of stay in the current residence 
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Using the information on residence status at two points in time (i.e. the 
current residence and the residence 5 years ago or residence at birth date), the census 
and intercensal survey typically provide status data. It indicates whether a person has 
changed his/her residence status or not. For the younger ages, such as 0-4 years old, 
migrant data can be obtained by comparing the place of residence at the time of 
census with the place of birth.  

Since the data are obtained by comparing the place of residence of a person at 
the beginning and at the end of a fixed interval length (i.e. 5 years), then it can be 
referred to as migrant data (Rees and Willekens, 1986). Table 4.7 shows how the 
migrant data can be obtained and estimated. The indexes i, j, and k refer to regions. 
Consider migrant data code 04 and 05. The first migrant (code 04) resided in region i 
since he was born up to 5 years prior to the census date. When the census was carried 
out, he had moved to region k. Meanwhile, the second migrant (code 05) was born in 
region i, and 5 years prior to census date he had moved to region j. During the census 
time he was a resident of region k.  

 
Table 4.7 Migrants and non-migrants in Indonesian census and survey 
 

Residence Classifications Typology Code 

Birth Place t-5 T 

Age 0-4 
 

Migrant 
 
Non-Migrant 

01 
 

02 

          i 
 
          i  

 k 
 
i 

 
Age 5+ 
 

 
Migrant 
- Lifetime* 
- Recent native  
- Recent non-native 
 
Non Migrant 
- Stayed 
- Recent 

 
 

03 
04 
05 

 
 

06 
07 

 
 
i 
i 
i 
 
 
i 
i 

 
 
j 
i 
j 
 
 
i 
j 

 
 
i 
k 
k 
 
 
i 
j 

Notes: * Lifetime migrants are defined as persons who were enumerated at the time of census 
or survey in a place different from the place where they were born. 

 
Using additional information on the duration of stay in the current residence 

and assuming that migration might take place in the middle of the duration period; 
the status data (migrant) can be converted to the event data (migration). Hence we can 
calculate the migration rates from the census and the intercensal survey. Due to 
smaller samples in the intercensal survey, we only use the census as data sources. 
Nevertheless, in some cases when the migrant data are tabulated by sex and age (i.e. 
single-year and even five-year age groups), the problem of zero sample or no events 
has been found.  

Another data source, which provides information on internal migration as 
event data, is the IFLS. In migration history, the time of occurrence was recorded. 
Thus, the event data can be obtained from these data. The IFLS, however, does not 
attempt to show the levels and patterns of migration for every province. The IFLS is 
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an appropriate source to study the interaction between migration variables and other 
variables, i.e. households’ socioeconomic characteristics. As with fertility and 
mortality, the IFLS could not be used as a data source for inter-provincial migration. 
In addition, the irregularities of age patterns are also apparent in migration (see 
Figure 4.4). Missing and incomplete data problems are also found in some regions. 
Therefore, the model age schedule will be applied to construct the base migration 
data. 
 

Figure 4.4. Irregularities in age patterns of migrants proportion, Indonesia, 1990-1995 
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     Source: the 1995 Intercensal Population Survey (SUPAS) 

 
4.5.5.2 International Migration  
 

It has previously been discussed that there are several data sources that can be used 
as data sources for deriving international migration. For example, the Ministry of 
Justice has collected information on arrivals and departures of passengers at the 
official borders of the national territory. In addition, the Ministry of Justice plays a 
decisive in checking the number of passports produced and some other document 
required for travel abroad. From the Ministry of Labor we can obtain the number of 
people sent abroad to work. However, such data are still not processed in such a way 
as to render them useful for statistical purposes. In other words, this information on 
international migration is still unreliable.   

In view of such problems with the data, the international migration variable is 
often excluded in the population projection. Hugo (1995) pointed out that research 
on international migration in Indonesia is still limited due to a number of reasons. 
First, the scope of international movements was very small until about two decades 
ago and is still limited to elite groups. Second, there is a lack of adequate data 
collection systems either to measure stocks or flows. Third, an increasing proportion 
of international migration is undocumented or illegal. Fourth, little attention has 
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been given to the family as a unit of study. Consequently, there is a lack of 
accumulative knowledge on international migration in Indonesia. In order to meet 
this challenge, this present research will start to use the international migration 
variables.  

To begin with, potential information derived from the census has to be 
assessed. Data for immigrants are derived from the information on the number of 
people who have resided abroad 5 years ago. Meanwhile, figures on emigrants can 
be obtained from the immigration data collected by the Ministry of Justice. The data 
include information on the number of passengers who are going and coming from 
abroad in every embarkation point and the number of people who have travel 
documents (i.e. passports).  

 

4.6 Conclusion 
 
This chapter presented an account of demographic data sources. It shows that the 
number of data sources in Indonesia has significantly increased. National population 
census is a data source that has been widely used and carried out since the early 20th 
century. Over time, the enumeration methods have improved along with the quality 
of data. Variables covered have also extended and more information has been 
collected on the demographic variables (i.e. number of children born, infant death, 
and migrant data).  

In accordance with improvements in national development and institutional 
collaboration, more regular surveys that focus on national or regional dimensions 
have been conducted. The collaboration between national and international agencies 
has contributed to regular surveys on demographic aspects: i.e. IDHS and IFLS. The 
national surveys are often used to show the levels and patterns of demographic 
variables in every subnational region. Regional surveys are used to show the 
characteristics of demographic variables in a certain region. Moreover, both national 
and regional surveys are correlated and give more possibilities to analyze 
demographic changes in Indonesia and its regions.  

In Indonesia, the registration system was started a long time ago and involved 
some governmental institutions. The data obtained, however, are still far from 
accurate. It is even still inadequate in areas with poor communications or where the 
level of education is low. Double collecting of similar information often appears in 
the implementation of this registration system. An individual does not have a single 
registration number. Furthermore, lack of information makes people unappreciative 
and unclear about the significance of the registration data. In addition, there is still 
no appropriate national institution to regulate and enforce the population’s 
participation in the registration system.  

Nevertheless, those data sources provide information on demographic 
variables (i.e. fertility, mortality and migration) in the form of event and status data. 
From event data, person-time exposure can be measured to estimate the event rates. 
From status data or transition data, risk sets can be measured to estimate event 
probabilities.  
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Assessments of the data sources indicate that the data from censuses and 
surveys are mainly used as base data for estimating demographic variables. 
Gathering or developing the base data, ensuring that they are of adequate quality, 
adjusting them where necessary by means of demographic techniques, and assessing 
their comparability among regions are all activities that ensure the success of the 
projection process. Once the base estimates of demographic parameters are derived, 
we must make reasonable and consistent assumptions about the future course of 
fertility, mortality, and migration. In the next chapters we will elaborate those topics 
further.  



5 
 

MEASUREMENT OF RISK  

IN DEMOGRAPHIC ANALYSIS 
 

 

 

5.1 Introduction 
 
The preceding chapter on Indonesian demographic data sources reveals that 
demographic data are mostly derived from population census, surveys, and 
registrations. Sometimes, different data sources involve different definition about 
demographic events (i.e. birth, death, and migration). For instance, the census as the 
main source of migration data does not record individual moves. Only the transition 
that a person made between the start and end of the given time interval (5 years) is 
recorded. On the other hand, registrations treat migration as an event and generate 
data on moves. In practice, the measurement methods applied to these transition and 
movement data are different. 

Regarding the problems of definition and measurement, Willekens (1998) 
pointed out that two basic concepts are required in the study of demographic events. 
The first concept is time and the second concept is risk. In terms of time, three time 
dimensions are distinguished, namely biological, historical and social times (van 
Wissen and Dykstra, 1999). Biological time represents the chronological order in a 
person’s life, and acknowledges that experiences earlier in life have an impact on 
choices made later in life. The age of a person is an example of biographical time. 
Historical time captures the effects of historical change on individuals’ lives. The 
demographic transition theory, which examines the trends and patterns of 
demographic determinants over time and across generations, is situated in historical 
time. Social time reflects the effects of social age calendar (such as institutions, social 
norms, and values) on individuals’ lives.  

The concept of risk is perceived in a variety of ways. Being at risk to an event 
means that there is a chance that the event occurs; e.g. employee is at risk of being 
unemployed. Risk refers to a positive probability of an event. In other words, a 
person is at risk to an event when the probability of the event is positive. When the 
probability of occurrence is zero, the individual is not at risk. Generally, people differ 
in risk level and duration at risk. The most important measures of risk level are the 
probability and rate. To measure the duration at risk, the initiation (entry) point and 
the completion (terminate) point of being at risk are required. 

This chapter discusses the measurement of risk, including the risk level and 
duration at risk or exposure, in demographic analysis. It will be utilized for 
estimating demographic parameters in the multiregional demographic projection 
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model in Chapters 6 and 7. The appropriate methods for estimating demographic 
parameters depend on the procedure followed in measuring the demographic events 
from the data. As Indonesian registration data are still inadequate, we limit our 
attention to the data obtained from the census and surveys. In the census and 
surveys used here, events are recorded retrospectively and the timing is expressed in 
month and year.  

To understand the description of data features in demographic analysis, 
section 5.2 elaborates the data observation and the problems encountered. Using the 
types of data observations from the previous section, section 5.3 emphasizes 
measurement of risk (i.e. risk level and duration at risk). It elaborates principles and 
techniques in estimating rates and probabilities of demographic parameters, 
particularly for projection purposes. Some illustrations in observing demographic 
events (i.e. fertility, mortality, and migration) from the census and survey data are 
presented in section 5.4. Section 5.5 is reserved for conclusions. 

 

5.2 Data Observation  
 
In our daily life, two types of events may occur at any point in time: those can be 
predicted with certainty and those that cannot be predicted. All events in 
demographic fields are uncertain. For example, leaving the parental home and 
entering into first marriage or childbearing are uncertain in terms of timing and 
sequencing. However, we can still predict whether they are likely or not, and 
sometimes we can predict accurately how likely an event is. Behind the seeming 
chaos of events in life, there is a pattern that can be detected, and that can be used to 
domesticate uncertainty and to master the risk that comes with uncertainty.  

In order to detect patterns, one must have the proper instruments and collect 
the proper empirical evidence (data). A detailed description of the features of the 
data and the data collection procedure is referred to as an observation plan (Hoem 
and Jensen 1982:168). The ideal observation plan is a complete continuous time 
observation of all demographic events and all persons in the population at risk. A 
complete observation of all events makes it possible to draw a complete set of 
individual lifelines. 

This section focuses on understanding the type and characteristics of 
observations and how to derive information on demographic events from the data 
sources. The type of observation plans for individual-population level data and 
prospective-retrospective data are distinguished in section 5.2.1. To estimate 
demographic parameters from demographic data sources, the census and survey, 
types of events by observation plans are considered in section 5.2.2. Section 5.2.3 
focuses on data problems, particularly censoring. 

 

5.2.1 Observation Plan 

 
In demographic analysis, the important characteristics of an event are the exact time 
(t) at which the event occurs, the exact duration (x) since the initial event, and the 
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cohort (c) to which the person belongs. Suppose the event of a person is presented by 
e, thus e(x,t,c) denotes an event that occurs at time t to a person at age x and cohort c. 
This can be easily shown in a Lexis diagram, which shows personal time (age) in the 
vertical axis and historical time (cohort and period) in the horizontal axis. 

Figure 5.1 shows the Lexis diagram which represents the individual and 
population lifelines. The cohort c is simply c=t-x, the event e is shown on the lifeline 
of a person. If all events are recorded as they occur, they may be showed on line a. A 
complete, continuous-time observation of all events therefore allows a representation 
of a complete set of individual lifelines. Figure 5.1.B, population lifelines, consists of 
an aggregation of individual lifelines. Particular events, say getting a first job, which 
affect individuals a, b, and c are shown as ea, eb and ec.  Event for individual a (ea) is 
read as an event which happens to individual a, which occurs at time ta, age xa and 
cohort ca. This is similar to an event experienced by persons b and c.  
 

Figure 5.1. Lifelines for individual and population 
 

        age              age 
 
 
 
 
 

 

                  

              c    b    a 

      x                                               e (x,t,c)          xc               ec(xc,tc,cc) 
 

                   

             xb                                 eb(xb,tb,cb) 
                              a           
             xa                       ea(xa,ta,ca) 

 

                                                                                 

          c=t-x                              t time                 cohort               ta    tb    tc  time 

 

               A. Individual lifeline              B. Population lifelines 
 

In some cases, because of manageability or privacy, individual data (micro 
data) are aggregated over discrete time, age and cohort intervals, or aggregated to 
population level data (macro data). As a consequence, the exact time and age at which 
an event occurs can only be approximated and individual lifelines can no longer be 
drawn. For example, age can only be measured in completed years. It may also 
become impossible to identify the persons who have experienced the events 
recorded, implying that the interdependence between events in population-level 
data, e.g. the timing of events, can no longer be studied. Moreover, an interval time 
(i.e. yearly base) is often used as a unit analysis of time. Thus particular assumptions 
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on the time of occurrence are needed, i.e. at the beginning, at the end, or in the 
middle of interval time. 

The aggregation of individual-level data influences the demographic analysis. 
The introduction of discrete time, age and cohort intervals generates observation 
intervals. In the Lexis diagram, the observation interval is outlined by the cohort, 
time (period), and seniority (age) segments. Figure 5.2 shows three individual lifelines 
(a, b, and c) from the cohort interval (t-x-1,t-x), in the age interval (x,x+1) at the time 
period t. It is assumed that each interval is one year. On lifeline b, four events are 
shown (A, B, C, and D). In the census and survey data, either the age or the cohort 
segment is available. However, as the segments of period (time) and cohort are 
available, then the age segment can also be obtained as period minus cohort, and vice 
versa (i.e. see individual lifeline in Figure 5.1).  

A clear distinction should be made between the two ways in which age 
(biological time) is measured: exact time and time in completed years (time intervals). In 
Figure 5.2, at time t individual a is exactly x years old, c is x+1 years old, and b is x+½, 
that is x years in completed years. Persons who were born in year t-x-1 are aged x in 
completed years at time t, i.e. they have had their xth birthday but have not yet 
reached their x+1th birthday.  

Following Willekens (1983:13-21) and Willekens and Drewe (1984:317-319) on 
types of observation, four types observation plans can be distinguished from the 
observation intervals.  
 

a. Age-period observation (AP). A period observation plan records the calendar 
year in which an event occurs as well as the age of the person in completed years at 
the time of the event. In figure 5.2, the period observation interval is represented 
by QSWV. This observation interval covers two cohorts. 

                 

b. Age-cohort observation (AC). A cohort observation plan records the number of 
persons experiencing the events between exact age x and x+1 and the cohort to 
which the persons belong as well as the age in completed years at the time of event 
(parallelogram QSVP in figure 5.2). The observation interval extends over two 
calendar years. Events A and B in lifeline b belong to the age-cohort observation.  

 
c. Period-cohort observation (PC). A period-cohort observation plan records the 

calendar year in which the event occurs as well as the cohort to which the persons 
belong to (parallelogram QRSV in figure 5.2). The observation interval covers two 
age classes. Recording the cohort in the period-cohort observation is equivalent to 
recording the age at the beginning of the time interval (t) or at the end of the time 
interval (t+1) and it is also equal to recording the age in a period difference. 
Events B and C in lifeline b belong to this observation.  

 
d. Age-period-cohort observation (APC). An age-period-cohort observation plan 

records the calendar year in which the event occurs as well as the age and cohort 
to which the person experiencing the event belongs (triangle SVW and triangle 
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QSV in figure 5.2). The age-period-cohort observation plan is also known as a 
double classification.  

 

Figure 5.2. Lexis diagram and type of observations 
 

 
 

It is important to note the different measurement of age in those observation 
plans. In the age-period, age-cohort, and age-period-cohort observation plans, age is 
measured at the time of event. In the period-cohort observation plan, age is the age at 
the beginning of the interval time. For projection purposes, a period-cohort 
observation plan is the ideal one. This is because persons in a cohort move from one 
group at the start of a time interval to the next at the end. In Figure 5.2, the persons 
aged between x and x+1 years at time t (line QV) move to be aged between x+1 and 
x+2 years at time t+1 (line RS). For life table analysis, the age-cohort observation plan 
is to be preferred. The age-period observation plan often serves as an approximation to 
either the period-cohort or the age-cohort observation plans. Lastly, the age-period-
cohort shows how demographic events should ideally be observed. Events in this 
observation plan can also be reassembled for projection purposes or for life table 
purposes.   

As the data used in the present research are derived from the census and 
surveys, the demographic events are observed retrospectively. Pressat (1969 and 
1978) made a distinction between prospective and retrospective observations. An 

Discrete age 
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observation is called prospective if the demographic events experienced by members 
of a cohort are recorded in forward time. It may be recorded as they occur or when 
status changes within a fixed interval time. By the former, it means that the 
occurrences of events are measured directly and three important components of 
events (i.e. age, period, and cohort) are recorded. Age can be measured in terms of 
exact age and age in completed years. Four different observation plans therefore are 
applicable to these observations. When status changes within a fixed interval time it 
means that the occurrences of events are measured indirectly by considering its 
occurrence status at the beginning and at the end of interval time. Though the 
components of age, period and cohort are recorded, age can only be measured at the 
beginning and at the end of interval time. For this reason, only the period-cohort 
observation plan can be applied to this observation. The survey data from panel 
study are examples of prospective data.  

On the other hand, an observation is called retrospective if the events are 
recorded some time after the occurrence (i.e. the backward time). During the census 
and survey time, people are asked about past experiences. Demographic experiences, 
however, can be recorded for only a subcohort and not for a complete cohort as in 
the case of prospective observations. Some persons may be excluded from the 
observation due to death or emigration. Nevertheless, event occurrences can also be 
measured in two ways as in prospective observation: directly and indirectly. 
Consider migration as an example. In the first approach, the people are asked 
directly about the history of migration during their life (i.e. the first and the last 
migration). The migration experienced is recorded as they occur. In the second 
approach, migration is measured indirectly by comparing the region of current 
residence with the region of residence at some previous point in time. This point can 
be variable (i.e. region of birth) or fixed (i.e. residence exactly at one year or five 
years prior to survey/census time). Hence, four different observation plans are 
applicable to the retrospective observations as well. 

In more general terms, the first approach focuses on events (i.e. event data) and 
the second approach on the status of persons (i.e. status data). With regard to 
migration data, Ledent (1982) categorized the data derived from the first approach as 
movement data, and data derived from the second approach as transition data.  
 

5.2.2 Events from Different Observation Plans  

 
This section attempts to further elaborate an event from different observation plans 
as discussed previously. The four types of observation plans (i.e. AP, AC, PC, and 
APC observations) will be applied. Let E represent the number of demographic 
events. We adopt three classifications represented as subscript:  

x = discrete age (i.e. in completed years) 
t  = period (i.e. in interval years)  
c = cohort (i.e. born in time interval t-x-1 to t-x) 

 

In general, we can define the events as follows: 
E(x, t, c) = events classified by age x, period t, and cohort c 
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a. Age-Period Data 
 

Events in the period data represent summation over two cohorts. Figure 5.3 (part of 
Figure 5.2) shows two lifelines of persons a and b from different cohorts (i.e. person a 
from cohort ct-x-1 and person b from cohort ct-x) who attained completed age x

 

years in 
interval period (t, t+1), and experienced the events in between. It shows that the 
events from period data have occurred in the same interval period (t,t+1) but it may 
belong to different cohorts (ct-x-1 and ct-x). All events situated in the age-period data 
are represented as E(x,t). 
 

Figure 5.3. Events observed as age-period data 
 
               Discrete age 
                         
 
                   x+1                                                                          

 
 
 
 
 
 
 
           Cohort          a 
             ct-x-1  
 

                  b 
 
                           Cohort ct-x          t                             t+1                                     time 

 
 

b. Age-Cohort Data 
 

Cohort data show how a cohort evolves between two exact ages in two interval periods. 
Figure 5.4 (part of Figure 5.2) shows that persons a and b from cohort ct-x attain exact 
age x

 

years in period interval (t,t+1). The event experienced by person a occurred in 
the interval period (t,t+1), while it occurred in the interval period (t+1, t+2) for 
person b. Those events that occurred in this situation can be represented as E(x,ct-x). It 
shows that the events occur in two different interval periods when the persons are at 
the same exact age (x). 
 
c. Period-Cohort Data 
 

In the period-cohort data, the focus is on one period and one cohort. Figure 5.5 (part of 
Figure 5.2) shows that persons a and b from the same cohort ct-x experience the events 
in interval period (t,t+1). The events affect persons in the same cohort and in the 
same interval period (t,t+1) but at different ages (x-1,x)

 

and (x,x+1). The events 
variable could be represented as E(t,ct-x). 
 
 

eb 

ea 

E(x,t) 
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Figure 5.4. Events observed as age-cohort data 
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Figure 5.5. Events observed as period-cohort data  
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d. Age-Period-Cohort Data 
 
Figure 5.6 (part of Figure 5.2) shows how the events experienced by persons a and b 
from the same cohort ct-x and completed in year x at interval period (t,t+1) can be 
classified as age-period-cohort data. Events from age-period-cohort data would be 
presented as E (x,t,ct-x). In these double-classified data, the cohort is not necessarily 
period (t) minus age (x) as shown in Figure 5.6. Events that occurred in the first 
triangle (i.e. without shadow) belong to birth cohort ct-x-1, while in the second triangle 
(i.e. with shadow) events belong to birth cohort ct-x.  
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Figure 5.6. Events observed as age-period-cohort data 
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5.2.3 Censoring  
 
Generally, it is not possible to observe people continuously during the entire period 
they are exposed to the risk of an event under study. The observations are 
incomplete and cover only part (segment) of the period. The observation period is 
called observation window. Consider information on migration in a survey, and 
assume that the observation window is five years. We observe the status of persons 
during 5 years. If a person changes his/her status as resident in one region to 
resident in another region, respectively, at the beginning and at the end of the 
observation period, a migration is recorded. Nonetheless, a person may have 
changed his/her residence a long time ago (i.e. longer than 5 years prior to the 
survey time) or he/she is intending to move soon after the survey time. Some people 
may also enter the study population during the period of observation (i.e. children 
born within the observation period) or may leave the population under study for 
reasons that are unrelated to the event of interest (i.e. death). Thus, the observation is 
said censored.  

Figure 5.7 illustrates different types of censoring in the observation window. 
The horizontal axis indicates historical time. The observation period is finite length 
with the initiation and completion observation periods, respectively, denoted by T1 
and T2 (i.e. time at survey or census). Episode A is fully censored on the left, which 
means that the starting and ending times of this spell are located before the 
beginning of the observation window. Episode B is partially censored on the left, so 
that the length of time a subject has already spent in an origin state is unknown. 
Episode C is complete, there is no censoring on the left or right. Episode D is 
censored on the right within the observation window. It can happen because of the 
occurrence of unrelated events. Episode E is censored on the right and the ending 
times of this spell are located after the completion of the observation window. 

   eb 

E(x,t,ct-x) 

   ea 
   x 

E(x,t,ct-x-1) 
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Episode F is completely censored on the right, the starting and ending times of this 
spell are located after the end of the observation window. The last one, episode G, 
represents duration that is censored on the left and right. In such cases one knows 
that a person is in a particular state at the beginning of the observation window and 
the state at the end of the observation window is known.  

In the case of retrospective data from census and surveys, completely 
censored cases as in the episodes A and F are not recorded. The events are observed 
only from the persons who survive at the census or survey time. The events that 
occurred in the period prior to the observation window are not considered. It is 
assumed that the behavior of censored cases is the same as the non-censored cases. In 
more general terms, we consider implicitly that the previous events, outside the 
observation window, have no impact on the event that occurred within the 
observation window. On the contrary, after reaching the end period of the 
observation window (i.e. survey or census time) the observation is terminated. 
Exposure or duration at risk to an event from the population is measured within the 
observation windows. It starts from the initiation period (T1) and ends at the 
termination period (T2) or at the time the event occurred. The next section will 
elaborate risk measurement methods. 
 

Figure 5.7. Types of censoring in an observation window 
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5.3 Risk Measurement Methods 
 
Risk measurement in this section relates to the duration at risk or exposure and risk 
level in demographic analysis. The exposure time has received much attention in the 
analysis of life history data, mostly in the context of censoring (e.g. Blossfeld and 
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Rohwer, 1995; Namboodiri and Suchindran, 1987; Yamaguci, 1991). The risk level 
may be presented as set or ordered risk categories (i.e. low risk, medium risk, and 
high risk) or a regression model relating the risk level to characteristics of individuals 
and circumstances. Two measures of risk level, probability and rate, are 
distinguished in section 5.3.1. The probability and rates from different observation 
plans are measured by considering the censored cases. 

In the census and survey, the timing of events or censoring cases is often not 
measured in detail (e.g. exact hour, day, month, and year). In most situations, the 
time is recorded in discrete or interval time (i.e. age in year and event occurrences in 
month). Therefore, to measure the exposure time, an assumption may be required 
about the timing of the events and censoring during the observation periods. The 
nature of such assumptions is considered in section 5.3.2 by reviewing some models 
with respect to the way of handling the occurrences of events and censoring. Section 
5.3.3 focuses on the application of risk measurement methods for estimating 
demographic parameters from the data sources.  

 

5.3.1 Probability and Rate 
 
This section emphasizes the concept of probability and rate, particularly related to its 
utilization in demographic analysis. Two main functions are discussed: the 
probability and the exposure function. The concepts described here will be used 
further in the estimation of migration rates from the proportion of migrants (see 
Chapter 6). In addition, a frequently used summary measure is also studied, the 
occurrence-exposure rate.  
 

5.3.1.1 Probability  
 
Consider a population at a given point in time t0 (i.e. t0=0) at risk of experiencing an 
event (e.g. death). The population is observed from time t0 to time t. The population 
at starting point is denoted by N(t0=0) and the population at time t is N(t). The 
population at time t depends on N(0) and the number of event between t0 and t, i.e. 
D(t). The random variable T represents a set of possible times at which the event may 
occur. 

The probability that the event occurs before or at time t is equal to the 
probability that the time of the event T does not exceed a given value t.  It is 
estimated from the number of events divided by the total number of initial 
population (as possible outcomes or risk set). 

 

Pr( ) ( )T t F t≤ = ; probability of experiencing the event   (5.1) 
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This probability is also known as the cumulative distribution function. The 
distribution function is associated with the possible outcomes of random 
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experiments and may be described by a mathematical model called the probability 
model. In the literature, several probability models are distinguished. Probability 
models of continuous random variables include uniform distribution, the Gaussian 
probability model (normal distribution), exponential distribution, Gamma 
distribution, Weibul distribution, Gompertz distribution, and logistic distribution. 
Probability models of discrete random variables include the distributions of Bernoulli, 
Poisson, binomial and multinomial.  

In demographic analysis, events are often assumed uniformly distributed. It is 
due to the fact that the age (duration) data are usually grouped in duration intervals, 
i.e. one year or five years. Information is rarely provided in terms of a small unit time 
(i.e. hours, days, and months). In this case, the uniform distribution is approached as 
a probability distribution of a continuous random variable measuring the time (age) 
at event. Another distribution that is also often used is the exponential distribution. 
This issue will be discussed later.  

The complement of the distribution function is the probability that the event 
does not occur before time t (the survival function). It is equal to the probability that 
the time of the event T exceeds a given value t.  
 

Pr( ) ( ) ( )0 1≤ < = = −t T S t F t ; survival probability    (5.2) 
 

The probability that the event does not occur at all is S(∼), where ∼ represents 
infinity, which denotes the highest age interval (duration) at which the process is still 
capable of generating the event. For example, the highest duration of the mortality 
process may be about 110 years, and the fertility process stops generating event 
(births) at about 35 years of age (the childbearing period spans between 15 years and 
50 years).  
 

5.3.1.2 Unconditional and conditional probability  

 
We consider time interval (t,t+h), where h is the length of interval. The probability 
that the event occurs between time t and t+h (h>0) is:  
 

)Pr(),( htTthttF +≤<=+  
 

If the interval time (t,t+h) is very small (infinitesimally small), the ratio 
between F(t) and the length of interval is known as the probability density function f(t):  
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where dt denotes the infinitesimally small time interval following t. It is unconditional 
probability, because the reference time is the start of the process (t0). The complement 
of unconditional probability is conditional probability, which denotes that the 
probability can depend on the previous event. In mortality study, for example, 
suppose it is known that the probability of death of a person who was born in 1970 at 
age x years (i.e. say 70 years) is 0.5. This is called unconditional probability. The 
probability may be different for a person who still smokes (smoker) and one who 
does not (non-smoker). These probabilities are called conditional probabilities: the 
probabilities of death conditional upon being a smoker and a non-smoker 
respectively. The smoking habit took place at the time before the death occurred.  

The conditional probability, denoted as q(t), that the event occurs before or at 
interval time (t,t+h), given that the event did not occur before or at time t is: 
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The probability that the event occurs in the infinitesimally small interval 
following the process time t, given that the event did not occur before or at time t is 

called the instantaneous rate, hazard rate or intensity function µ(t):  
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which is equal to: 
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The instantaneous rates or intensities presented above are duration-

dependent, and they constitute the parameters of the event process.  The intensities 
together with the initial condition of the process are sufficient to derive all the 
process indicators. Before turning to duration measures, we define the cumulative 
instantaneous rate or cumulative hazard as follows:  
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5.3.1.3 Exposure function and occurrence-exposure rate 
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The exposure function, denoted by L(t), measures the length of time a subject is at 
risk of experiencing an event between the initiation of the interval time 0 and time t. 
Since competing events are absent, the exposure gives the expected time at which the 
event occur (waiting time to the event) if the observation is limited to the interval 
(0,t). The function is the area under the survival function up to time t: 

L t S d

t

( ) ( )= ∫ τ τ

0

        (5.8) 

 
The duration at risk is the weighed sum of two exposures. First is duration at 

risk for the person who survives to time t. Second is the duration of risk for those who 
experience the event during the interval time from 0 to time t. This yields the 
equation: 

))(1].(|[)(.)( tStTTEtSttL −<+=       (5.9) 

 
where E[T|T<t] is the expected duration at risk provided the event occurs during the 
subinterval from 0 to t. It is equal to: 
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The average event rate in a given interval (0,t) is the probability of the event 

occurring during the interval time divided by the duration of exposure to the risk of 
experiencing the event: 
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This rate is known as the occurrence-exposure rate, and may be viewed as the 

discrete analogue of the intensity. If the interval time is (0,h), where h is the 
maximum duration of the process, then the event rate is the average rate: 
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If the event occurs with certainty (i.e. at the oldest age everyone will die, then 

F(h)=1 and the overall event rate is the reciprocal of the lifetime of the process. 
Furthermore, the observed occurrence-exposure rate m(t) is defined as the number of 
events per time unit of exposure. Using mortality as an example (in the absence of 
censoring cases), let N(0) represent the population at time 0. After a specific time t, 
the population becomes N(t), then approximation of the observed death rate is: 
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where: m(t) = death rates at time t 

N(t) = population at time t  

D(t) =  number of deaths during interval time (0, t) 

L(t) = exposure time by the population Nt during period (0, t) 
 
Once the micro data are available, in which the occurrences of the event are 

recorded, it is easy to calculate the exposure time of population. Nevertheless, in the 
census and surveys, the timing of events is not measured in detail (e.g. exact hour, 
day, month, and year). In most situations, information concerning times is recorded 
in discrete or interval time (i.e. age in year and event occurrences in month). 
Therefore, to measure the exposure time, an assumption may be required about the 
timing distribution of the events during the interval time. This will be discussed later 
in section 5.3.2. The duration of exposure then can be measured in person-years or 
person-months lived.  

When the macro data are used, the exposure time may be determined from the 
population size at the beginning of an interval, at the end of an interval, or at the 
mid-interval. In a linear model, the duration of exposure L(t,t+h) is approximated by 
the product of the mid-population and the length of the period interval (h), i.e. see 
the equation as follows:  
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5.3.1.4 Linear and exponential model 

 
For a better understanding of the difference between the rate and the proportion or 
probability, we consider here two different models: linear and exponential which are 
often used in demographic analysis. The models assume that the distribution of 
events within an age group is uniform and exponential, respectively. In the linear 
model, the number of people leaving the population in an interval following t is a 
constant fraction of the initial population. In other words, the probability density is 
constant (f(t)=f). Therefore in terms of unconditional probability, we can estimate the 
cumulative distribution and the survival functions as: 
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It shows that the survival function is linear throughout the entire time period. 
The conditional probability (from equation 5.4) is obtained as follows: 
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Meanwhile, the intensity or instantaneous rate is (from equation 5.6),  
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From this, we can obtain the occurrence-exposure rate by using equation 5.11, 
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In the linear model, the probability density is constant (f(t)=f). Meanwhile, in 

the exponential model the intensity or instantaneous rate of the event is constant 

(µ(t)=µ). By using equation 5.6, the survival functions can be obtained as follows: 
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Using this survival function and applying equation 5.6, the cumulative 
distribution and the density function can also be estimated. 
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Using the results from the previous estimation, the conditional probability in 
the exponential model is obtained below (by substituting equation 5.4):  
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Table 5.1 summarizes the different between probability and rate in the 
piecewise linear and the exponential models. It shows that all parameters are 
different. However, at particular points it may have similar values. In the piecewise 
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linear model, for example, the density probability in the interval (t,t+h) is defined at a 

constant value (f=1/h). In this circumstance, the intensity µ(t) will have the same 
value with the occurrence-exposure rate m(t) at the middle interval (h/2). On the 
other hand, rate and probability share the same value in the exponential model over 
the interval (t,t+h). Substantively, there are clear distinctions between rate and 
probability. Confusion, however, between the two sometimes arises when many 
application rates are small and based on a time interval of 1 unit (e.g. h = 1 second, 
minute, month, year etc.). Therefore the values for a rate and a probability are more 

or less indistinguishable (
xx

mq ≈ ). 

 

Table 5.1. Probability and rate in the piecewise linear and exponential models 
 

Parameter Piecewise linear model 
 

Exponential model 

1. Density  
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2. Unconditional probability 
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3. Conditional probability 
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5.3.2 Assumption Concerning Occurrences of Event and Censoring 
 
As mentioned previously, the timing of events or censoring cases is not measured in 
detail (e.g. exact hour, day, month, and year) in the Indonesian census and surveys. 
In most situations, the information of times is recorded in discrete time or interval 
time. Therefore, to measure the exposure time, an assumption is required about the 
timing distribution of the events and censoring cases during the observation period.  

In the census and surveys, generally, information concerning times as shown 
below are recorded from every observation. These are: 

(De) Date of entry  
(Dt) Date of termination (censored or experienced the events)  
(Di) Date of interview  
 
The date of entry, theoretically, marks the beginning of exposure time of the 

individual or unit under study to the risk of experiencing the event of interest. It can 
be the birth date of the individual or the beginning date of the observation period. 
The date of termination marks the end of exposure time of the individual or unit 
under study to the risk. It may stand for the date when experiencing an event, 
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interview date in surveys, or the end of the observation period. From these dates, we 
can calculate the duration of observation from entry dates to termination dates by 
counting the units of time elapsed between the appropriate dates.  

Some studies have applied models to determine the risk set and the exposure 
time, which deal with the different ways of handling event and censoring times. 
Among others are studies from Namboodiri and Suchindran (1987), Blossfeld and 
Rohwer (1995), and Yamaguchi (1991). The risk set and exposure time are used (as 
denominators) to measure the probability and the rate of an event, respectively. 
Generally, three different assumptions on timing distribution of censoring cases and 
events have been applied to determine the risk set and exposure time. It is assumed 
that censoring cases or an event occurred at the beginning or at the end of the 
interval time (e.g. Namboodiri and Suchindran, 1987) or in the middle of interval 
time (i.e. Blossfeld and Rohwer, 1995; Yamaguchi, 1991). Nevertheless, it may also be 
assumed that censoring or an event occurred at a particular point in interval time, 
e.g. Yamaguchi (1991:99) used 1/3 of the interval time of people entering the labor 
market for the first time. It has also been used in analyzing infant mortality. 
Willekens and Drewe (1984), for example, used a value of 0.25 in estimating the 
exposure time of children aged 0 year.  

To put it differently, if Rt is defined as risk set at the beginning of interval time 
(t,t+h), Nt is the number of individuals surviving to the beginning of interval time 
(t,t+h), including those who are terminated in the interval, and Ct denotes censoring 
cases which occurred in the interval time (t,t+h), then these approaches can be 
formulated as follows: 

 

Risk set = Rt  = Nt – α C t        (5.13) 

 

Where: α = 0, censoring occurred at the end of interval time 

 α = ½, censoring occurred at the middle of interval time 

 α = 1, censoring occurred at the beginning of interval time 

 
To determine the duration at risk of an event, studies from Namboodiri and 

Suchindran (1987) and Blossfeld and Rohwer (1995), refers to as NS and BP studies 
hereafter, assumed that events and censoring cases are uniformly distributed during 
the period interval. In other words, the models use the population at mid-interval. It 
is often done when no information is available on the timing distribution of event 
and censoring. The population at mid-interval is called central population, thus a 
rate with a central population as a denominator is known as a central rate. Suppose 
Lt is the duration at risk at interval time (t,t+h), and the length of period is h, then: 
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Where: Lt  = duration at risk or exposure time at the interval time (t,t+h) 
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 Nt = population at the beginning of interval time (t,t+h), 
         individuals surviving to the beginning of interval time, Nt-1 - C t-1 - E t-1 
 Ct = censoring cases occurred in the interval time (t,t+h) 
 Et = event which occurred in the interval time (t,t+h) 
 h  = the length of interval  
 
In the context of Indonesian census and surveys, some surveys (i.e. the IDHS 

and the IFLS, see Chapter 4) have recorded detailed information on the occurrence of 
events. Hence, the duration of exposure can be estimated directly from the data. 
Nevertheless, in the census and other surveys (i.e. the intercensal survey and the 
SUSENAS, see also Chapter 4) the occurrence timing of an event affecting the 
population is not recorded. The indirect method therefore will be used in this case, 
see further in section 5.4.  

It has been found that the differences concerning these assumptions in those 
NS and BP studies are based on the availability of details time unit in the data. In the 
illustration given in the NS study, three important dates in survey (dates of entry, 
termination, and interview) are calculated in days. Information in terms of month is 
viewed as grouped information. It was shown that when the time unit is relatively 
small (i.e. days), the study found that different assumptions produce practically the 
same results. An observation, which is censored at the end of the day t, will be the 
same as the observation censored at the beginning of the day t+1. 

  

5.3.3 Rate and Probability from the Period-Cohort Data 
 
According to the way duration and observations are specified, various types of rates 
and probabilities can be computed. These are obtained from the period data (AP), 
cohort data (AC), period-cohort data (PC), and age-period-cohort data (APC). Since 
the present research focuses on population projection, this section attempts to 
overview the rates and probability derived from the period-cohort data. The concepts 
of rate and probability, censoring, and the assumptions of timing distribution 
discussed previously are utilized. The rate is defined as the ratio of the number of 
events observed during a given observation interval and the time spent in the 
interval or the duration of exposure. The probability is the number of events 
observed in the observation period and the survivors who are alive at the beginning 
of the interval period (risk set).  

Figure 5.8 shows the event and censored case in the period-cohort observation 
plan. The observation is focused in one period and one cohort. Suppose we are 
interested in an event (e.g. giving birth) which affects three women who belong to 
the same cohort ct-x in interval period (t,t+1). Women a and c (same age at time t) 
have experienced the events in interval time (i.e. say ea and ec). Whereas woman b 
moved to another place at some point in between and then joined the cohort again at 
the end of the observation period. In these cases, women a and b are exposed to the 
risk of having a birth from the beginning of interval period up to the event took 
place. On the other hand, the duration of exposure of woman b is partially censored.  
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Generally, all events and censored cases that occurred in the period-cohort 
observation are represented as E(t,c) and C(t,c), respectively. The rate and the 
probability from the period-cohort data can be defined as follows:  
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Where:  m(t,c) = rate of the events in interval time (t,t+1) in the cohort c 

q(t,c) = probability of the events in interval time (t,t+1) in the cohort c 
E(t,c) = number of events from population cohort c in interval time (t,t+1)  
L(t,c) = exposure time of population cohort c, during interval time (t,t+1)  
R(t,c) = risk set, the number of survivors, at the beginning of interval time (t,t+1) 

from population cohort c  
 

Figure 5.8. Events and censored cases observed from the period-cohort data 
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In case censoring occurs, then censored cases have to be taken into account in 
the population at risk and exposure. We consider the censored cases that occurred 
during the interval period. Under the discrete time dimension of age, cohort, and 
calendar time in the census and survey then a standard assumption as discussed in 
section 5.3.2 (i.e. one half or partial of their duration) will be contained in the risk 
duration. Equations 5.17 and 5.18 define this relation as follows: 
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Where:  C(t,c)= the censored cases that occurred in the interval time (t,t+h) from  the 
population cohort c 

 N(t,c)= the number of survivors at the beginning time t of the observation period 
from the population cohort c 

 α   = fraction of period lived by censored cases that experienced events, 10 ≤≤α  

 
The following section links the observed demographic events from the data 

sources (i.e. the census and surveys) with censoring cases. The period-cohort 
observation plan is also considered since the present research focuses on population 
projection.  

 

5.4  Demographic Events from Census and Survey 
 
In Chapter 4, we have concluded that various data sources can be utilized for 
estimating demographic parameters for multiregional projection purposes. We limit 
our attention to the events of births and infant deaths derived from the Indonesian 
Demographic and Health Survey (IDHS) data for fertility and infant mortality 
analysis. The National Socioeconomic Survey (SUSENAS) data are utilized for 
estimating adult mortality. In the meantime, migration data are estimated from the 
census based on the question where a person lived 5 years ago. Using the procedure 
of observing events from period-cohort observation plan, this section starts with 
events for fertility analysis, and continues with events for mortality analysis and then 
migration analysis.  
 

5.4.1 Fertility  
 
Events of birth derived from the IDHS data are used for fertility analysis. 
Information on birth dates of children is recorded as month of event (Century Month 
Code/CMC, see Chapter 7). Besides information on age of a woman, the birth date of 
a woman was also recorded. The cohorts of the women therefore can also be 
obtained. Nevertheless, as this is a retrospective survey, the births were recorded 
only from the women who survived at the survey time. In addition, data are 
collected from the ever-married women aged 15-49 years at the survey time.  

Figure 5.9 shows 4 cases for illustrating the procedure to observe the fertility 
data from the survey data. In order to capture the fertility rates in the current period, 
the observation period considered is 12 months prior to the survey time. Person A is 
the youngest woman in the survey since she was 15 years at the survey time. She has 
not given birth before. Women B, C, and D have given births before. Two of them 
(women C and D) have given births in a period more than 12 months prior to survey. 
Those events are not considered or left censored. Furthermore, woman C has given 
birth during the observation period (i.e. at the time of survey) and woman D within 
the observation period. However, the event from woman C may not be captured in 
the survey as it may occur just after the survey time. This event is right censored.  
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From those examples, women A and B are fully exposed to risk of having a 
birth during the observation period. Meanwhile, women C and D are not fully 
exposed. They are only exposed to the risk of having a birth from the beginning of 
the observation period (i.e. 12 months prior to the survey) up to the time the event 
occurred (i.e. say 6th month for woman D). Under the retrospective survey, the events 
are observed only from partial cohorts. Therefore, some assumptions have been 
applied to derive the duration of exposure for the women. First, it is assumed that all 
women are exposed to the risk of the event giving birth, regardless of their 
reproductive careers (i.e. using contraceptive or not). Second, it is assumed that for a 
woman who had experienced having a birth in a particular month will soon be 
exposed to the risk of another event of giving birth, i.e. one month after. Third, all 
births at survey date are considered. 

 
Figure 5.9. Fertility data observed from the survey  
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In the IDHS report, however, the births that occurred at the survey time are 
usually considered as right-censored cases. The total fertility rate (TFR) was derived 
from the data of births observed during 1 to 36 months prior to the survey time (the 
observation period), i.e. see the 1997 IDHS report (ICBS, 1998:36). It may be due to 
the fact that the interview was conducted at different times among respondents. It 
might be at the beginning or at the end of the interview month. Meanwhile, the 
probability of giving birth at the time of survey may be higher, especially for a 
pregnant woman. Thus, the event (birth) could occur in the month of survey but it 
would not be recorded since the interview time was over. These events therefore are 
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under-represented and are being excluded entirely from the data set. In addition, 
Muhidin (1999) revealed that in some regions a few events (births) occurred in the 
month of survey.  
 

5.4.2 Mortality  
 
Two surveys are considered as data sources for mortality analysis. First, data from 
the IDHS are used for estimating infant and child mortality. In the IDHS data, 
information on child death is derived from their mother who was alive at the survey 
time. Date of birth of children and age at death are recorded. When the children died, 
the age of children in months is measured. Hence, we have more information on the 
timing of deaths (i.e. month, instead of year) during the first years of life. Second, data 
from the SUSENAS (i.e. the 1996 SUSENAS) are used for estimating adult mortality. 
Death is measured in terms of event data. Households were asked whether there 
were any member of the household who had died within 12 months prior to the 
survey. The time occurrence of event (death) is measured in terms of age of person 
(i.e. in years) at the time the event occurred. Figure 5.10 shows how to derive the 
mortality data from those data sources. It is assumed that the event will be observed 
within 12 months prior to the survey time.  

From the IDHS data, we observe persons A, B and C who were born within 12 
months prior to the survey. Person B died during the observation period, whereas 
person A died at the survey time. Since the month of the event is recorded, it is easy 
to know the duration at risk of these children. In the meantime, person C is still alive 
at the survey time. However, she/he is not one-year old yet. In other words, there is 
a possibility that she/he dies before reaching the age of one year. Therefore, this case 
is considered as a right censored. 

In the SUSENAS data, we can observe the case of persons D, E, and F who 
were born before the observation period (i.e. 12 months prior to survey). Since there 
was no information on the exact date when the death occurred, thus, it is assumed 
that all deaths have occurred in the mid-interval (i.e. 6 months prior to survey). 
Using those infant and adult mortality data, the period-cohort data can also be 
obtained for mortality.  
Nevertheless, information on the death is derived from the mother or from other 
household members who are alive at the survey time. It means that some events in a 
particular region may be excluded from the observation due to the occurrence of a 
competing event, e.g. migration. When competing events or disturbances are present 
but the exposure is not taken into account, the risk level may be underestimated. 
 

 

 

 

 

 

 

Figure 5.10. Mortality data observed from the survey  
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5.4.3 Migration 
 
Migration data are derived from the census using several variables. The first variable 
is the information of present or current residence. The second variable is the 
information on residence 5 years prior to the census. The third variable is the 
information on duration at present residence. The age variable refers to the age at 
census time. The question on residence 5 years ago was not addressed to those aged 
less than 5 years at the census time. They were not yet born 5 years ago. As an 
alternative, information on the place of birth from these children is used for deriving 
migration data.  

Figure 5.11 shows how the migration data are derived from the census. There 
are 7 cases to illustrate how persons from region i can be categorized as migrants in 
region j. Persons A, C, E and F who lived in region i 5 years ago (at birth time) and 
recently live in region j are called migrants. The information on the duration at 
current residence will tell us when they moved to the current residence. It has been 1 
year ago (i.e. for person A) or a couple years ago (i.e. 2 years for C and F, and 4 years 
for E). Person E had also migrated some time ago (longer than 5 years) prior to 
census time. In the case of person F, he/she had moved to other regions before 
he/she moved to current residence in region j. The other regions may not be the 
same as the residence 5 years ago (region i). In the meantime, the time migration took 
place was also not recorded in the census. Hence, in general, the migration is 
assumed to have occurred once within 5 years prior to the census.  

Persons B, D and G are non-migrants or stayers. At the census time, they live 
in the same region compared with their place of residence 5 years ago or place of 
birth (i.e. person B). Nevertheless, person D had moved to the recent place from 
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somewhere else at some previous time. In the case of person G, although he/she 
currently lives in the same region as his/her residence 5 years ago, he/she has spent 
some time somewhere else. This can be deduced from the information on the 
duration of present residence. Based on this fact, person G has to be categorized as a 
migrant. Unfortunately, this phenomenon cannot be captured in comparing the 
current residence and residence 5 years ago. It may happen in the case of circular or 
temporary migration. In addition, as the unit of regional analysis is the province, 
then it is also not possible to capture migration within province.  

In terms of duration at risk, it may easy to measure the exposure time of 
persons A, B, C, D and E, since they have additional information on the time that was 
spent in the current region. However, for persons E and G, it requires an assumption 
on the timing distribution and sequences. In view of such problems in the migration 
data from the census, therefore, it is recommended that probability is measured 
instead of the rate of migration.  
 

Figure 5.11 Migration data observed from the census and the intercensal survey 
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5.5 Conclusion  
 
This chapter described the basic principles underlying demographic analysis. Two 
basic risk levels are distinguished: probability and rate. Probability relates to the 
event and the risk set. Rate relates to the event and the duration of exposure. Using 
the linear and the exponential models, rate and probability are mutually convertible. 
However, different observation plans from the data will give different type of 
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probability and rates, which may not be appropriate for a particular analysis. For 
example, the observation of period-cohort data is the appropriate one for population 
projection analysis, while the observation of age cohort data is suitable for life table 
analysis.  

Evidence from the census and survey data, e.g. retrospective data, shows that 
the data are frequently inadequate to determine the exposure during the observation 
period (interval). Hence much attention is devoted to (a) the assumed probability 
distribution describing the timing of event and censoring, and (b) the estimation of 
exposure. The technical sophistication of our analytical method should not conceal 
from us the weakness of the data on which we wish to base our conclusions. Nor 
should we use a complex technique if the answer to the substantive question we wish 
to ask can be obtained by using a simple technique. The justification for complicating 
the analysis must be that it is necessary to do so in order to simplify or clarify our 
knowledge of the subject area, such as in the case of population projection. 



6 
 

METHOD OF  

REGIONAL POPULATION PROJECTION 
 
 
 
 

6.1 Introduction 
 
Under the description of population dynamics in Chapter 2, it has been shown that 
Indonesia as a geographically fragmented country has considerable variation in its 
regional demographic characteristics. In reality, demographic processes, i.e. fertility, 
mortality, and migration, jointly determine the growth and age structure of the 
population in a multiregional system. Nevertheless, population projections for 
Indonesian regions have usually been done separately, i.e. uniregional (see Chapter 
3). The past projections often considered interdependent regional populations in 
terms of net internal migration, irrespective the direction of migration. As an 
alternative, the present study attempts to apply a multiregional approach, in which 
regions are represented as components of a larger and interconnected system. The 
principal argument of this approach is that it is not enough simply to examine a 
single regional population when studying its evolution. Other regional populations 
that are interacting with this region have also to be considered. 

The study adopts the Multiregional Demographic Analysis (MUDEA) model 
for the projection method. The model, developed by Willekens and Drewe (1984), 
requires period-cohort data and occurrence/exposure rates from the demographic 
variables, i.e. fertility, mortality, and migration. Meanwhile, data for Indonesian 
migration that derived from information on the residence at two points in time (i.e. 
migrant data) is not directly adequate to provide the migration rates (see Chapter 5). 
Thus, an alternative approach has been developed to derive the migration rates in 
the MUDEA model for Indonesia from the migrant proportion (proportion being 
recorded as a migrant). 

This present chapter focuses on a regional projection approach that considers 
the evolution of spatially interdependent regional populations (i.e. multiregional). It 
starts with an overview of four different approaches utilized in the regional 
population projection (section 6.2). Section 6.3 describes the multiregional projection 
model. This section discusses the development, characteristics and some basic 
methodological issues in designing the model. Section 6.4 elaborates the methods for 
constructing multiregional life tables. It also gives an overview of LIFEINDEC, a 
multiregional life table program adopted from Willekens (1979). Under the projection 
model for Indonesian data in section 6.5, a method for deriving migration rates from 
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the migrant proportions will be elaborated and illustrated. This chapter ends with 
some conclusions in section 6.6. 

 

6.2 Approaches to Regional Projection 
 
The rationale for modeling a system of regions instead of a set of independent 
regions is threefold. First, the recognition of the regional identity: regions behave 
differently and models should be able to fully represent these differences. Second, 
interregional dependence: regions do not exist in a closed system, they are 
interconnected with other regions, which they influence and by which are 
influenced. Third, the need for consistency in regional projections and impact 
assessments: for each variable, the value for the nation must equal the sum of 
regional values (stock variables) or must be weighted averages (rate variables). 
Several ad hoc procedures, that have been used to impose consistency, are no longer 
acceptable on scientific grounds. The current approaches to modeling the system of 
regions reflect the response to these requirements. 

A variety of approaches can be used to project regional populations. At least 
four different approaches have been distinguished (Willekens, 1983). These are: (i) 
the top-down approach, (ii) the bottom-up approach, (iii) the hybrid approach, and (iv) 
the multiregional approach. All these approaches are described in the subsequent 
subsections. 

 

6.2.1 Top-Down Approach  
 
The aim of the top-down approach is to decompose given national population 
figures into regional figures by an allocation procedure. The allocation procedures 
may range from extremely simple methods, such as the fixed-ratio technique, to 
more elaborate distribution functions, and complex allocation algorithms involving 
optimization techniques. Under this approach, a national population projection is 
first made and then the result is disaggregated according to assumed shares of the 
total population of each region. 

This approach is convenient from a practical point a view since there is no 
problem of inconsistency. The top-down approach ensures the consistency of the 
regional and national projections. It may also be defended on a theoretical basis. 
What happens in a region is very much determined by what happens in the nation. 
This statement underlies for instance the economic base theory which claims that 
regional growth is driven by basic sector producing for the national or even 
international market. The economic base multiplier denotes the impact on total 
regional employment of changes in basic sectors. The validity of the economic base 
theory has been questioned recently, mainly because of its pure demand orientation 
and ignorance of the supply constraints of production factors. 

 Nevertheless, the top-down approach has two drawbacks. First, it does not 
relate population size and composition to the demographic processes that lead to it. 
Second, it does not account for particular features of a region. The given regional 

i.exe
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differences are disregarded. National projections or indicators are produced by 
assuming “average” values of model parameters and initial conditions. Regional 
differences are only introduced at a secondary stage in which national projections are 
distributed. 

 

6.2.2 Bottom-Up Approach 
 
The bottom-up approach to regional population projection is to apply a projection 
model to each region separately, under the assumption of an absence of interregional 
migration. It is done usually by applying a series of corrections to account for the net 
effect of interregional migration. This uniregional perspective gives maximum 
weight to regional characteristics and it is therefore attractive when it emphasizes 
regional differences rather than consistency or interdependence. This is the case, for 
instance, when attention is limited to a single region or when supply conditions 
largely determine regional change.  

A major weakness of the bottom-up approach is the inconsistencies it may 
generate. The value of a national variable is the sum of regional variables and there is 
nothing to assure nothing assures that this sum equals the national control total. 
National population and regional population are generated independently. 
Moreover, the phenomenon of regional interdependencies cannot be deciphered 
adequately in this approach. Such a system mainly assumes the changes in a regional 
population by means of births and deaths, undisturbed by migration. Excluding the 
effect of territorial movement (spatial mobility) on population growth and 
redistribution is, however, unrealistic.  Interactions with other regions of the same 
system may be accounted for through variables representing net exchange (i.e. net 
migrant). There is no assurance that all migrants can be drawn from other regions or 
that they will have a place to go. 

 

6.2.3 Hybrid Approach 
 
The hybrid approach is a first attempt to combine the advantages of the top-down 
approach (consistency) and the bottom-up approach (explicit consideration of 
regional differentials). As it combines features of the other two approaches, it is 
denoted as the hybrid approach. The idea is simple: the values of regional 
parameters and variables may vary freely as long as they satisfy given national totals. 
The predetermined national totals are regionally independent, while other totals, 
which are obtained by simply summing the regional variables, are regionally 
dependent. The movement away from the pure top-down approach is a response to 
the need for more realism in models of a system/regions. Regions do not always 
follow national developments; they have their own internal dynamics and may also 
generate national change. To ensure consistency, the concept of migrant pool was 
introduced. For each region, the number of out-migrants is calculated independently 
by applying fixed region specific out-migration rates. The national total of out-
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migrants is obtained by summation, from the migrant pool. This concept was 
adopted in a few countries, such as the USA, Canada, and Sweden. 

To arrive at the number of inmigrants in each region, the migrants in the pool 
are allocated to the regions by using a single distribution function. The choice of this 
procedure rests on theoretical and empirical bases. Theoretically, inmigration rates 
should not be calculated since the base population is not the population at risk of 
migrating. Empirically, in-migrants to a region constitute out-migrants from other 
regions. As the out-migrants have been determined, then the in-migrants may also be 
derived.  

 

6.2.4 Multiregional Approach 
 
In the previous three approaches, the emphasis was on consistency with national 
totals and on regional differences. In the multiregional approach, the concern for 
consistency and regional differences is augmented by a concern for correctly 
representing and projecting interregional dependencies. Regions are linked to one 
another by internal migration. Thus, this approach may be viewed as an extension of 
the migrant pool approach. Under the migrant pool approach, a single distribution 
function is used for all out-migrants irrespective of region of origin. Under the 
multiregional approach, the distribution function depends on the region of origin.  

The dominant feature of this approach is that it studies and projects all regions 
of the multiregional system simultaneously. The simultaneous projection of all 
regional demographic variables assures not only internal consistency (see e.g. 
Keilman, 1988), but also at the same time enables the introduction of regional 
differences and the representation and projection of linkages that exist among 
regions. The multiregional perspective enables an integrated study of the impact on 
regional population growth and composition of migration and regional differentials 
on fertility and mortality.  

Although the techniques and models of multiregional demography are no 
doubt an improvement on the conventional uniregional analytical instruments, the 
quality and quantity of input data required pose a serious problem, especially in 
Third World countries. In many developing countries, which today are apparently 
experiencing rapid population growth, reliable basic demographic data, such as age-
specific mortality rate and migration schedule, are not available. Therefore, 
estimation techniques are in great demand in order to bridge the gap between data 
availability and requirements. Doeve (1984) used indirect methods for estimating 
demographic variables in preparing base data for Thailand. Nair (1982) and 
Ramachandran (1988) focused on the incomplete data problems for migration data in 
the context of India. 

Nevertheless, the multiregional approach has been adopted in several 
countries, e.g. 17 member countries of the International Institute for Applied System 
Analysis, IIASA (Rogers and Willekens, 1986)1, Mexico (Partida-Bush, 1982; Medina, 

                                                           

1 The 17 countries involved in the IIASA project on Migration and Settlement Study were (in 
alphabetical order): Austria, Bulgaria, Canada, Czechoslovakia, Finland, France, Federal Republic of 
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2000), India (Nair, 1982; Ramachandran, 1988), Belgium (Wijewickrema and Bulte, 
1983), and Thailand (Doeve, 1984). In Indonesia, Jacques Ledent started to promote 
the multiregional approach in the early 1990s. Ledent and Termote (1993a, 1993b) 
examined population dynamics in Indonesia in terms of the characterizations of two 
regions, namely Jakarta and the rest of Indonesia. In more recent studies, Chotib 
(1999), Putera (1999) and Prihastuti (2000), respectively, applied this approach for 
study in Jakarta and the rest of Indonesia, North Sumatra and the rest of Indonesia, 
and Java-Bali and the rest of Indonesia. The development of this approach in 
Indonesia will be elaborated in section 6.5. The multiregional demographic model 
that will be discussed in the next section belongs to this approach. 

 

6.3 Multiregional Demographic Analysis  
 
The origin of the multiregional method in demographic analysis dates back to the 
late 1960s and early 1970s. It was introduced by Andrei Rogers, i.e. see Rogers (1968, 
1975). The works from Rogers generalized conventional single-region demographic 
concepts and models (e.g. life tables, projection models, model of stable population 
or a population in dynamic equilibrium) by including the migration variable–in 
addition to fertility and mortality–in demographic analysis. It focused on analyzing 
interregional mobility with migration flows by direction instead of net migration 
figures. As the regional dimension is attached to the life tables, a multiregional life 
table is introduced. It explains the population changes by spatial patterns. Moreover, 
the method has been used to link regional fertility and mortality, i.e. origin-
dependent life table (Rogers, 1995:140). It follows the evolution of birthplace- specific 
populations over time and space. In this sense, terms of native-born (local born) and 
foreign-born (non-local born) populations have been introduced in the analysis. The 
application of matrix algebra is utilized for solving the simultaneous equation in the 
multiregional method. 

The method has developed rapidly, particularly after the Migration and 
Settlement Study organized at the IIASA in the late 1970s (Rogers and Willekens, 
1986). However, there was some confusion in this application because, very often, the 
method did not match the data employed. Ledent and Rees (1980, 1986) found that 
many of the multiregional life tables constructed and population projections carried 
out in the Migration and Settlement Study are “hybrid” in character because they 
used transition data in a movement model. In fact, earlier studies from Rogers (1975) 
and Willekens and Rogers (1978) had proposed three methods (Options 1, 2 and 3) for 
dealing with different types of migration data (i.e. movement and transition). Option 1 
and Option 3 deal with movement data, while Option 2 deals with transition data. In 
the meantime, Ledent (1982) proposed two other methods namely Approach A and 
Approach B to deal with the transition data. Recently, Rogers (1995) has addressed 
two methods, namely Option 1 and Option 2. The first method is adopted from Option 
3 as described in Willekens and Rogers (1978), while the second method is modified 

                                                                                                                                                                                        

Germany (FDG), German Democratic Republic (GDR), Hungary, Italy, Japan, the Netherlands, 
Poland, Soviet Union, Sweden, United Kingdom, and the U.S.A.  
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from Approach B as discussed in Ledent (1982). Rogers (1995) compiled a 35-year 
effort in the development of multiregional demographic models, and addressed 
regional population analysis and projection. These different methods will be 
discussed further in section 6.4 on the multiregional life table. 

The problem of incomplete data on the migration variable has also been 
addressed in the study of multiregional demography. As the mobility figures by age 
and direction are necessary in multiregional analysis, methods have been developed 
for estimating the incomplete migration data. Following the notion of the Coale-
Demeny model regional life table, Rogers and Castro (1981, 1986) produced model 
migration schedules based on the selectivity of migration with respect to age. The 
models attempt to smooth irregularities in observed data, to interpolate to single 
years of age data that are reported in wider age intervals, and to assess the reliability 
of reported data. However, unlike model schedules of fertility and mortality, the 
model migration schedules have not been used as building blocks for developing 
simple techniques of estimating basic demographic parameters in populations in 
developing countries with inaccurate or incomplete data (Coale and Trussel 1996). 
Moreover, there has been little research on migration schedules in developing 
countries. Other methods have also been proposed in order to solve the problem of 
incomplete data. Willekens (1999) summarized several methods that have been 
proposed to recover information on migration flows from incomplete data. The 
model considered, for example, are spatial interaction models (i.e. log-linear model, 
gravity model, and entropy maximization) and an unobserved heterogeneity model 
(i.e. mixture model). 

Following earlier works of Rogers in 1968 and 1975, Rees and Wilson (1975, 
1977) introduced an accounting system for multiregional demography in order to 
enhance the implementation of the model in a real situation with its typical data 
limitations. Further studies by Ledent and Rees (1986) and Rees and Willekens (1986) 
allowed both the Rees and Wilson’s accounting system and Rogers’ modeling 
approach to be integrated. Suggestions that the model should consider explicitly 
observation plans for describing features of the data and the relation of the data to 
the model have encouraged the development of multiregional model. Several 
scholars have proposed some models and implemented it into computer programs, 
such as the LIfestyle PROjection (LIPRO), the DIALOG2, the MUltiregional 
DEmographic Analysis (MUDEA), and the Spatial Population Analysis: Colorado 
Extention (SPACE). Willekens (1998) overviewed the specifications of the first three 
models, while the fourth model was reviewed by Rogers (1995). The main difference 
among these models lies in the assumptions of the event distribution (e.g. linear and 
exponential). Within observation interval and projection interval, the events are 
assumed to be linearly or uniformly distributed (in the case of linear models), or 
exponentially distributed (in the case of constant instantaneous rates of transition). 
The piecewise linear model is applied in the MUDEA model (Willekens and Drewe, 

                                                           

2 The name ‘Dialog’ is not an abbreviation unlike the other packages. It refers to the main feature of 
this package, which is that the user can interact or ‘dialog’ with the program through scenario-setting 
(personal communication with Dr. Sergei Scherbov, University of Groningen). 
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1984; Willekens 1998:47-56) and SPACE model (Rogers, 1995: 217-219). The piecewise 
exponential model is applied in LIPRO (van Imhoff, 1990; Willekens, 1998:56-58), 
while DIALOG is intermediate (Willekens, 1998:44; Scherbov, 1997). 

LIPRO was developed in the late 1980s, under the project on ‘the impact of 
changing living arrangements on social security expenditures in the Netherlands’. 
Though it was originally made for household projection, LIPRO can also be used for 
any kind of multidimensional projection (van Imhoff and Keilman, 1991). The model 
deals with the problems that arise because the behavior of various individuals 
belonging to the same households is interrelated. In the model therefore the 
population is also defined according to household types, instead of only basic 
population characteristics, i.e., age, sex, marital status and geographical location. 
Detailed descriptions about the LIPRO model are discussed extensively in van 
Imhoff (1990) and van Imhoff and Keilman (1991:59-61). The model has been applied 
in several European countries for the projection of households. 

DIALOG was used in the scenario analysis for Russia under the project on 
‘demographic prospect of Russia’ (Andreev et al., 1997). The model adopted the 
standard multistate projection model given in Rogers (1975, 1980) and implemented 
in the computer program by Sergei Scherbov (see Scherbov et al., 1986; Scherbov, 
1997). The model has also been used in the fields of health and social security3.  

SPACE has been developed based on the SPA model that was proposed in the 
IIASA study, as overviewed in Willekens and Rogers (1978). The model was written 
into a computer package by Jani Little (Rogers, 1995). It has been mainly used for 
education purposes, i.e. included in Rogers (1995) on the principles and methods of 
multiregional demography. The SPACE model deals with two alternatives for 
estimating migration rates, i.e. movement data (Option 1) and transition data (Option 
2). It also accommodates region-birth-specific data and produces corresponding 
results that reflect origin dependence. Nevertheless, the SPACE program still 
operates using a single-sex model of population dynamics. 

MUDEA was developed in the early 1980s. The model is an improvement of 
the model used in the IIASA study in the late 1970s. The development, characteristics 
and complete description of the model are elaborated further in the following 
subsections. 
 

6.3.1 Background and Development of MUDEA 
 
The development of the MUDEA model started in the early 1980s when the 
Netherlands Committee for Regional Population Forecast (CORBEP) commissioned a 
research aimed at adapting multiregional method for preparing population forecasts 
for provinces in the Netherlands. There were several criteria which had to be 
adapted in the model proposed. These were consistency between regional and 
national populations, capability for annual forecasting, segmentation by age and sex, 
reliability, theoretical implication of monitoring, and usefulness as an explanatory 

                                                           

3 Lutz and Scherbov (1989), Rusnak et al. (1992), and Prinz and Keilman (1995) cited in Willekens 
(1998:3). 
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model which allows the migration parameter (i.e. migration by origin and 
destination) to be established endogenously.  

Under contract with the Netherlands Physical Planning Agency (RPD), a new 
multiregional projection model, namely MUDEA, was developed (Willekens and 
Drewe, 1984; Willekens, 1985). It was based on insights into multiregional 
demography as introduced by Rogers (1975). The model is a two-sex female 
dominant model, which allows for international migration and which devotes special 
attention to the projection of the population in the first and last age groups. It also 
distinguishes different observation plans; the method used to estimate the transition 
probability (survivorship proportion) depends on the observation plan. The 
transition probability estimator is derived from accounting equations. Moreover, 
consistency of results of the multiregional model at the national level with the official 
population projection is assured (Keilman, 1988).  

To date, the MUDEA model has been applied in many countries. Willekens 
(1995) mentioned that several countries in the European Union (EU) have adopted 
this model during the last decade. There was a collaboration project between the 
Population Research Centre, University of Groningen and the EUROSTAT (Statistical 
Office of the European Union, Luxemburg) for the development of demographic 
scenarios for the European Community countries. The teams developed the long-
term scenarios for 12 countries of the European Community (EC)4 in 1991 and for 7 
countries of the European Free Trade Association (EFTA) in 1992. The 15 countries of 
the European Union (including the first 12 countries) were studied later in 1995 
(Eding, Willekens, and Cruijsen, 1996). MUDEA was used to produce population 
projections for 1994-2025 for monitoring and planning purposes. The projections 
focused on the impact of aging on pensions and other expenditures. It is important 
since aging is a major concern for countries of the European Union. 

The MUDEA model was also applied in other countries, such as in Italy (i.e. 
regions of Emilia-Romagna) and in Spain (i.e. 18 Comunidades Autonomas or 
autonomous communities and its province). The Department of Statistics and 
Applied Mathematical Economics of the University of Pisa, Italy (Prof. Bonaguidi) 
and the Institute of Demography in Madrid, Spain conducted these projects, 
respectively. The model used has succeeded in describing the specific demographic 
characteristics of each region and underlining the interdependence between the 
regions. Furthermore, MUDEA was adopted for projection in Brazil in terms of five 
main regions, i.e. North, Northeast, Southeast, South, and Center West (Machado, 
1993). He found that the major problem faced in applying this model was in 
obtaining the period-cohort rates of fertility, mortality and migration. Machado also 
mentioned that the approach has offered consistency and much scope for 
interpretation of the results for each region under study. In a more recent study, 
Medina (2000) used the MUDEA model for population projection in Mexico. He 
made a link between education and population issues by estimating the flow of 
students through levels in the schooling system (i.e. lower to upper level) and 

                                                           

4 In 1995, the European Union (EU) was officially established. Some member countries of the 
European Community (EC) are also members of the EU.  
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introducing Literate Life Expectancy (LLE) for human resources indicators. Again, the 
model has contributed toward the planning and monitoring purposes. 

 

6.3.2 Characteristics of the MUDEA Model  
 
This section describes general characteristics of MUDEA, which is based heavily on 
Willekens and Drewe (1984:312-330) and Willekens (1998:44-53). The major features 
of this model are the following: 
 

(1) the model is purely demographic, it contains only demographic variables 
(fertility, mortality, and migration) and no behavioral equations; 

(2) in its basic form, the model is two-sex,  female dominant; 
(3) the length of the age interval is free but equal to the length of a unit projection 

period (one year or five years); 
(4) number of regions is open, up to user; 
(5) the model is deterministic and time discrete; 
(6) external migration is taken into account; 
(7) model parameters: occurrence/exposure rates (central rates) of regional 

fertility, mortality, emigration and inter-regional migration; 
(8) model structure and estimators of the parameters are derived from a set of 

accounting equations. 
 

The model incorporates advances in the design of the demographic accounts 
and observation plans, the estimation of transition probabilities from these accounts, 
the modeling of time series of occurrence/exposure rates and the production of 
regional projections that are consistent with the national projections. The projection 
model is identical to the model for period-cohort data (see Chapter 5). For projection 
purposes, the period-cohort observation is the ideal one. This is because persons in a 
particular cohort will move from one age group at the start of a time interval to the 
next at the end of that time interval. 

Table 6.1 illustrates why the classification of period-cohort data is needed in 
the projection system. As MUDEA is rather flexible, we consider age groups of 5 
years, from age 0 to 85+, and the interval period of projection is also 5 years. 
Children aged between 0 and 4 years at the beginning of projection time (t) from the 
first initial cohort in column (1) will be aged between 5 and 9 years at time t+5, in 
column (4). Children who are born during the projection period will be aged 0-4 
years at the end of the interval period, final cohort 19 in column (6). People aged 80-84 
years old at time t will be in the population age group of 85-89 years 5 years later. 
People in the highest age group (aged 85+ years) will be aged 90+ at time (t+5). As 
the definition of the highest age group is 85+, persons from age group 90+ have to be 
grouped into the younger generation that was aged 85-89 years at the end of 
projection period and the older generation that was aged 90+ years at the end of 
projection period. This issue will be elaborated later in the section below. 
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Table 6.1. The period-cohort classification used in the MUDEA model 
 

Initial 
cohort 

number 

 
Initial 

population 

Demographic events within interval 
period (death, migration, birth) 

            From                        To 

 
Final 

population 

 
Final cohort 

order  
(1) (2) (3) (4) (5) (6) 

  Born (00)       
1 0- 4 0- 4   0- 4 0- 4 19 
2 5- 9 5- 9   5- 9 5- 9 1 
3 10-14 10-14 10-14 10-14 2 
4 15-19 15-19 15-19 15-19 3 
5 20-24 20-24 20-24 20-24 4 
6 25-29 25-29 25-29 25-29 5 
7 30-34 30-34 30-34 30-34 6 
8 35-39 35-39 35-39 35-39 7 
9 40-44 40-44 40-44 40-44 8 

10 45-49 45-49 45-49 45-49 9 
11 50-54 50-54 50-54 50-54 10 
12 55-59 55-59 55-59 55-59 11 
13 60-64 60-64 60-64 60-64 12 
14 65-69 65-69 65-69 65-69 13 
15 70-74 70-74 70-74 70-74 14 
16 75-79 75-79 75-79 75-79 15 
17 80-84 80-84 80-84 80-84 16 
18 85+ 85+ 85-89 85+ 17+18 

     90+   
      

 

6.3.3 Model Description 
 
The MUDEA model is basically based on the standard multistate projection model 
developed by Rogers (1975) and programmed on the computer by Willekens and 
Rogers (1978). MUDEA was first presented by Willekens (1983) and Willekens and 
Drewe (1984) and later changes were described in Willekens (1998:44-53). 

The starting point for the process of model construction is the identification of 
stock and flow variables. The number of persons in each population category 
(denoted by a particular combination of the dimensions of age, sex, and the time) 
defines the set of stock variables. Suppose the age interval is one year, and 
let

s i
K x t( , ) denote the number of people of sex s and age x to x+1 (age in completed 

years x) in region i at time t. The number of regions is N (i=1,2,…, N); the number of 
age groups is z+1 (x=0,1,2,…z), where the last age group is open-ended; and s=1 or f 
for females and s=2 or m for males. At a certain point in time, all persons described 
by the model can be represented by a column vector: 

 K
i N

T
x t K x t K x t K x t( , ) ( ( , ), ( , ),......, ( , ))=

1 2
 

 
in which N is the region of residence of a person. For convenience, the age dimension 
has been singled out in this notation.  
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Furthermore, flow variables measure the number of events that occur in the 
unit of projection interval, i.e. between time t and t+1. The event involves changes in 
place of residence, for example, living in region i to living in region j, alive in i to 
death, from alive in region i to living abroad (emigration). The following flow 
variables are considered: 
 

s ijO x t( , )=  Number of migrations from region i to region j in period (t,t+1) by people of sex s 

and age x; 

s id
O x t( , ) = Number of residents in region i of sex s and age x dying in the interval (t,t+1); 

s ib
O x t( , )= Number of children of sex s born in the interval (t, t+1) to mothers of age x 

residing in region i; 

s io
O x t( , )= Number of emigrants of sex s and age x from region i in interval (t,t+1); 

),( txI
mis

= Number of immigrants of sex s and age x into region i in interval (t,t+1). 

 
As MUDEA adopts the principle of period-cohort data, then age is always 

measured as age at the beginning of interval time. In practical, age is an important 
dimension in the model. The measurement of age therefore is an important issue in 
model design. Age may be measured in different ways and the measurement affects 
the design of the model. The specification of the projection model and the estimation 
of its parameters are influenced by the way time (and age) is measured in recording 
demographic events. The model presented in this section assumes that event is 
measured following the period-cohort observation plan, consequently age is the age at 
the beginning of the period in which the events occur. To derive the model 
equations, it is convenient to distinguish between the first age group, the intermediate 
age groups, and the last open-ended age group.   

 
6.3.3.1 Model equations for ages x with 0≤  x≤  z-1 
 
The accounting or balancing equations express the population aged x+1 in completed 
years at time t+1 in terms of the population aged x in completed years at time t and 
the events that occur during period (t, t+1). For ages 0≤ x≤ z-1, the accounting 
equation for region i is as follows:  
 

K x t K x t O x t O x t O x t O x t I x ti i id ij
j i

ji
j i

io mi( , ) ( , ) ( , ) ( , ) ( , ) ( , ) ( , )+ + = − − + − +

≠ ≠

∑ ∑1 1  (6.1) 

The definition of occurrence-exposure rates is obtained by dividing the 
number of events that occur in the observation interval by person-years lived. The 
mortality ratem x t

id
( , ) , the rate of internal migrationm x t

ij
( , ) , and emigration 

ratem x t
io
( , ) are given by the rate equations as follows: 

 
M x t O x t L x t

id id i
( , ) ( , ) / ( , )=        (6.2) 

 
M x t O x t L x tij ij i( , ) ( , ) / ( , )=        (6.3) 
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M x t O x t L x t
io io i
( , ) ( , ) / ( , )=        (6.4) 

 
where Li(x,t) denotes the number of person-years lived in region i by persons aged x 
during the interval (t,t+1). The rates that are estimated are period-cohort rates. The 
period cohort migration rate Mij(x,t), for instance, is the rate at which persons aged x 

to x+1 at time t (i.e. age in completed year) migrate during the interval (t,t+1). An 
occurrence-exposure rate is not calculated for immigration since the population at 
risk is the population of the rest of the world. The number of immigrants Imi(x,t) will 
be an exogenous variable in the final form of the model. 

To estimate the occurrence-exposure rates, we need an estimate of the person-
years lived Li(x,t) during the observation interval by the person at risk of 
experiencing the event of interest. It is equal to the total length of all lifelines in the 
observation interval (see Chapter 5). Therefore, if the interval is one year, the person-
years lived is: 

L x t K x t d
i i
( , ) ( , )= + +

=

=

∫ τ τ τ

τ

τ

0

1

 

 
Nevertheless, demographic data derived from census and survey are 

provided in discrete data. The individual lifelines are often not known and 
information on the exact timing of events is not available. Hence, the number of 
person-years lived must be approximated. It is assumed that all events are uniformly 
distributed over the observation interval. This assumption is equivalent to the 
assumption that all events occur in the middle of the interval. For region i, the 
number of person-years lived is given by the person-years equation: 

 

[ ]L x t K x t K x t
i i i
( , ) ( , ) ( , )= + + +

1

2
1 1       (6.5) 

 
Substituting equation 6.2-6.5 into the accounting equation 6.1 gives: 

 

K x t K x t M x t M x t M x t L x t

M x t L x t I x t

i i id ij
j i

io i

ji j
j i

mi

( , ) ( , ) ( , ) ( , ) ( , ) ( , )

( , ) ( , ) ( , )

+ + = − − −










+ +

≠

≠

∑

∑

1 1

  (6.6) 

and  

1 05 05 05 1 1 05 1 1+ + +








 + + + + +

≠ ≠
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j i

io i ji j
j i

 

= − − −
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≠ ≠

∑ ∑1 05 05 05 05. ( , ) . ( , ) . ( , ) ( , ) . ( , ) ( , ) ( , )M x t M x t M x t K x t M x t K x t I x tid ij
j i

io i ji j mi
j i

 

 
The equation applies to region i. If the equation is written for all regions, a 

system of N linear equations is obtained. The system of equation can be simply 
written as a matrix equation, as follows: 

[ ( , )] ( , ) [ ( , )] ( , ) ( , )I M K I M K I+ + + = − +0 5 1 1 0 5. x t x t . x t x t x t
m

   (6.7) 
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where: 

K ( , )

( , )

( , )
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( , )

x t

K x t

K x t

K x t
N

=























1
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M ( , )

( , ) ( , ) . . ( , )

( , ) ( , ) . . ( , )
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( , ) ( , ) . . ( , )

x t

M x t M x t M x t

M x t M x t M x t

M x t M x t M x t
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11 21 1

12 22 2

1 2

 

 
where M x t M x t M x t M x tii id ij io

j i

( , ) ( , ) ( , ) ( , )= + +

≠

∑  over time t. The multiregional 

population projection model for the intermediate ages as given in equation 6.7 may 
also be written as: 

K I M I M K I M I( , ) [ ( , )] [ ( , )] ( , ) [ ( , )] ( , )x t . x t . x t x t . x t x t
m

+ + = + − + +
− −1 1 0 5 0 5 0 51 1  

 

K P K F I( , ) ( , ) ( , ) ( , ) ( , )x t x t x t x t x t
m

+ + = +1 1      (6.8) 

 
withP I M I M( , ) [ ( , )] [ ( , )]x t . x t . x t= + −

−0 5 0 51  and F I M( , ) [ ( , )]x t . x t= +
−0 5 1 . The matrix P(x,t) 

contains the period-cohort transition probabilities. 
 

P( , )

( , ) ( , ) . . ( , )

( , ) ( , ) . . ( , )

. . . . .

. . . . .

( , ) ( , ) . . ( , )

x t

P x t P x t P x t

P x t P x t P x t

P x t P x t P x t

N

N

N N NN

=























11 21 1

12 22 2

1 2

     (6.9) 

 
An element Pij(x,t) represents the probability that a resident of region i, aged x 

to x+1 at time t survives till t+1 and at that time is a resident of region j. The period-
cohort transition probabilities Pij(x,t) are also referred to as survivorship proportions 
in Rogers (1975:78 and 1995:92). In this respect, matrix P differs fundamentally from 
the matrix M containing occurrence-exposure rates. An element fij(x,t) of F(x,t) 
denotes the probability that an immigrant to region i, born in year (t-x-1, t-x), will be 
in region j at the end of the interval.  

From equation 6.8, it can be seen that the duration of exposure may be related 
to the population at time t and the number of immigrants. Recall equation 6.5 that 

[ ]L K K( , ) ( , ) ( , )x t x t x t= + + +

1

2
1 1  

 
The person-years lived by persons who are resident in region i comprise the 

person- years of residents at time t (1L) and the person-years of immigrants during 
interval time t to t+1 (2L):  
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L L L( , ) ( , ) ( , )x t x t x t= +
1 2
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While the person-years lived by immigrants is 
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In a more general equation: 

 

L I M K I( , ) [ . ( , )] [ ( , ) . ( , )]x t x t x t x t
m

= + +
−05 051      (6.10) 

 
This equation can be interpreted as follows: the assumption of uniform 

distribution of immigration over the interval (t, t+1) is equivalent to assuming that 
half of the immigrants may immigrate exactly at time t and half may immigrate at 
time t+1. A migrant who immigrates at time t+1 does not contribute to the person-
years lived in any region of the multiregional system during the interval time (t,t+1). 
A migrant who immigrates at time t contributes the same person-years as a resident 
at time t. This equation will be used further in the following discussions on the first 
age group and the last age group.  

 
6.3.3.2 Model equation for the first age group 
 
The accounting equation for the first age group relates the number of births during 
the interval (t,t+1), the number of children aged 0 year at time t+1, and the number of 
children who immigrate in their year of birth. In this subsection, we first determine 
the number of births and then continue with the number of 0-year old children at 
time t+1. 
 

a. Number of births in observation interval 
 

Recall that O x t
bi
( , ) represents the number of children born during the interval period 

(t,t+1) in region i to mothers who are x years of age at time t (beginning of interval). 
The total number of births is:  

O t O x t
b ib

x

( ) ( , )= ∑         (6.11) 

 
The age-specific fertility rate in region i is: 
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M x t O x t L x tib ib f i( , ) ( , )/ ( , )=        (6.12) 

 
where fLi(x,t) is the person-years lived in region i between time t and t+1 by women 
aged x years (in completed years) at the beginning of interval (t,t+1). The person-
years are approximated in the usual way, as defined in equation 6.5. 

 

f i f i f iL x t K x t K x t( , ) . [ ( , ) ( , )]= + + +05 1 1  

 
Thus, the number of births from women aged x in all regions during interval time 
(t,t+1) is: 

O M K Kb b f fx t x t x t x t( , ) . ( , )[ ( , ) ( , )]= + + +05 1 1     (6.13) 

 
Using equation 6.10, equation 6.13 can also be expressed as follows: 

  

O M I M K Ib b f f f mx t x t x t x t x t( , ) ( , )[ . ( , )] [ ( , ) . ( , )]= + +
−05 051  

 
where Mb(x,t) is a diagonal matrix of age-region-specific fertility rates Mib (x,t), fIm(x,t) 
is the vector of female immigrants, and fM(x,t) is the occurrence-exposure rates for 
female population, which consist of death rates Mid(x,t), internal migration Mij(x,t), 
and emigration Mio(x,t). The equation shows that the number of births is related to 
the female population at time t and the female immigrants during period (t,t+1). 

 
b. Number of children aged 0 year old at time t+1 

 
The number of people aged 0-year old at time t+1 depends on the number of births, 
child deaths or survivors, and child migrants during interval (t,t+1). The patterns are 
indeed sex-specific, therefore, the variables considered (i.e. births, survivors, and 
migrants) should also be distinguished by sex. Consider the sex ratio (i.e. the number 
of male to female births, say g). The sex ratio is assumed to be independent of age 
and region of residence of the mother. The share of girls in the total number of births 
is f S g= +1 1/ ( ) , while the share of boys is 

m
S g g= +/ ( )1 . 

To estimate the population aged 0 year at time t+1, the model adopts the 
accounting equation as in equation 6.1. The equation relates the number of 0-year-old 
children at time t+1 to the number of births during the interval (t,t+1) and the 
number of events experienced (death and migration) by the newly born children in 
the year of birth:  

 
K t O t O t O t O t O t I ti ib id ij

j i
ji

j i
io mi( , ) ( ) ( , ) ( , ) ( , ) ( , ) ( , )0 1 00 00 00 00 00+ = − − + − +

≠ ≠

∑ ∑  (6.14) 

where 00 refers to children born in the interval time (t,t+1). It considers not only the 
number of children born (Oib), but also the number of deaths (Oid) and migration (i.e. 
internal Oij and Oji and international Oio and Imi) of newly born children during the 
year of birth. 
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As discussed before, MUDEA considers the period-cohort observation. The 
occurrences of births are assumed in the middle of interval and the distributions of 
events in the observation interval are assumed uniformly distributed. Hence, the 
person-years in the interval (t,t+1) by the children born during the interval is:  

 

L t O t K t
i ib i
( , ) . [ ( ) ( , )]00 0 25 0 1= + +       (6.15) 

 

In this case, 0.25 is defined as the proportion of the year (age) lived by 
children who were born during the period (t,t+1) before entering the risk period in 
the first year. In other words, the average exposure time of newly born children 
during their first year of life is 0.25 year or 4 months. This value may vary in another 
study. A study of the labor market by Yamaguchi (1991:99), for example, used a 
value of 1/3 or 0.35 for the population who entered the risk set at time x (0<x<1, first 
year) during the age of employment.  

With regard to the MUDEA model, the occurrence-exposure rate of dying in 
the year of birth is: 

 

M t O t L t
id id i
( , ) ( , ) / ( , )00 00 00=  

 
Therefore, the accounting equation 6.14 may be rewritten as: 

 

K O M O K I

I M I M O I M I

P O F I

( , ) ( ) . ( , )[ ( ) ( , )] ( , )

[ . ( , )] [ . ( , )] ( ) [ . ( , )] ( , )

( , ) ( ) ( , ) ( , )

0 1 0 25 00 0 1 00

0 25 00 0 25 00 0 25 00 00

00 00 00

1 1

t t t t t t

t t t t t

t t t t

b b m

b m

b b b m

+ = − + + +

= + − + +

= +

 

With P(00,t) = [I + 0.25M(00,t)]-1[I - 0.25M(00,t)] and F(00,t) = [I + 0.25M(00,t)]-1 
 

 

6.3.3.3 Model equation for the highest, open-ended age group 
 
The highest age group is open-ended. The age group is denoted by its lowest age z. 
The period-cohort observation plan allocates to this age group all events experienced 
between time t and t+1 by persons who are at least z years old at the beginning of the 
interval (time t). These people are born before time t-z. Figure 6.1 shows the period-
cohort observation interval. It is delineated by the lifelines of the persons born at t-z 
and by the lines corresponding to time t and time t+1. 

At time t+1, the group of (z+)-year-old persons consists of two groups. The 
first group, K(z,t+1), consists of persons who are z-1 to z years old at time t. They are 
between z and z+1 years old at time t+1 (aged z in completed years). The second 
group, K(z+1+,t+1), consists of survivors who belong to the highest age group at time 
t. They are at least z+1 years old at time t+1. 

 
 



CHAPTER 6: METHOD OF REGIONAL POPULATION PROJECTION 

 

 209 

Using equation 6.1, the accounting equations for K(z,t+1) and K(z+1+,t+1) are: 

 

K z t K z t O z t O z t O z t O z t I z ti i id ij
j i

ji
j i

io mi( , ) ( , ) ( , ) ( , ) ( , ) ( , ) ( , )+ = − − − − − + − − − + −

≠ ≠

∑ ∑1 1 1 1 1 1 1   

K z t K z t O z t O z t O z t O z t I z ti i id ij
j i

ji
j i

io mi( , ) ( , ) ( , ) ( , ) ( , ) ( , ) ( , )+ + = + − + − + + + − + + +

≠ ≠

∑ ∑1 1   

In order to estimate the occurrence-exposure rates, the person-years lived in 
the time interval (t,t+1) are needed. Information on the number of people aged z-1 
and z+ at time t: K(z-1,t), K(z+,t), and the number of people aged z and z+1 at time 
t+1 K(z,t+1) and K(z+1+,t+1) is required. The last two measures imply that, when z+ 
is the highest open-ended age group, information on population must be provided 
for two age groups: (z,z+1) and (z+1,z+1+). For instance, if z=90, then information on 
the number of people aged 90 and 91+ years must be given separately (see Figure 
6.1.).  

Figure 6.1. Period-cohort observation plan for the highest age group 
 

 

 

 
Assuming a uniform distribution of events over the observation interval, the 

person-years lived in the interval (t,t+1) by persons of age z-1 at time t is: 
 
L z t K z t K z t
i i i
( , ) . [ ( , ) ( , )]− = − + +1 05 1 1  

The person-years lived by persons of age z+ (i.e. at least z years) at time t is: 

 

Age discrete 
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L z t K z t K z t
i i i
( , ) . [ ( , ) ( , )]+ = + + + + +05 1 1  

 

The model equation for the highest, open-ended age group is: 
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If age details of the population in the highest age group is not available, then 
we must assume that the occurrence-exposure rates of persons aged z+ at time t are 
equal to those of the persons aged z-1 at time t. The migration rates that result are: 

 

M z t
O z t O z t

K z t K z t
ij

ij ij

i i

( , )
( , ) ( , )

. [ ( , ) ( , )]
− + =

− + +

− + + + +

1
1

05 1 1
 

 

Where z-1+ denotes that the open-ended age group starts at age z-1. This model 
completes the description of the MUDEA model. 
 

6.4 Multiregional Life Table 
 
In this study, multiregional life tables will be generated. It is considerably practical 
for a country like Indonesia with regional differences obvious. A multiregional life 
table is a model for evaluating the demographic implications of applying a particular 
set of mortality and migration schedules to a multiregional birth cohort. Thus, it can 
be utilized to describe survival probabilities and number of years lived by a person 
in Indonesian regions. However, because MUDEA does not produce life tables, 
LIFEINDEC (as proposed in Willekens, 1979) has been applied for constructing 
Indonesian multiregional life tables. 

Two important issues have to be considered in constructing a life table. First is 
the type of observation plan and second is the method of estimation of transition 
probabilities. In dealing with these matters, sections 6.4.1 and 6.4.2, respectively, give 
an overview of the observation plan and the methods of estimation of transition 
probabilities, i.e. using occurrence-exposure rates or survivorship proportions. 
Section 6.4.3 discusses the LIFEINDEC program. 

 

6.4.1 Observation Plan for Life Table 

 
It was discussed previously in Chapter 5 that there is a difference in the 
measurement of event in the observation plans for projection and life table analyses. 
For projection analysis, a period-cohort observation plan is the ideal one (recall Figure 
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5.5, as Figure 6.2). This is because persons in a particular cohort will move from 
being in one group of completed age at the start of a time interval (exact time t) to being 
in the next at the end of a time interval (exact time t+1).  

 
Figure 6.2. Period-cohort data for projection analysis 
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Figure 6.3. Cohort data for life table analysis 
 

                      Discrete age 
 

 

 

                        x+1                                                                

 

 

 

 

 

 

 

 

 

                                                a      b 

 

 

                      Cohort ct-x        t                          t+1                       t+2        time 

 

 

On the other hand, the age-cohort observation plan is to be preferred in life 
table analysis (recall Figure 5.4, as Figure 6.3). The life table provides information on 
the status of cohort members at consecutive exact ages (i.e. ages x and x+1) at 
completed times (i.e. t and t+1). Nevertheless, in the case of retrospective data collected 
in Indonesian census and survey, the age-period observation plan often serves as an 
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approximation to the age-cohort observation plan. Therefore, in this study the age- 
period data will be assumed as the age-cohort data.  

 

6.4.2 Estimation of Life Table Probabilities 

 
Literature on multiregional demographic analysis (i.e. Rogers, 1995) states that the 
techniques and models of multiregional life table are basically an improvement on 
the conventional uniregional life table instruments. It has probabilities of dying and 
surviving. However, to construct a multiregional life table, data on both migration 
and mortality are required, instead of only mortality data. The age-specific mortality 
and migration rates are utilized for estimating the age-specific transition 
probabilities. Once the data on migration and death are available, then the life table 
(transition) probabilities are simply estimated from the occurrence-exposure rates, 
Mij(x), in which: 
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where M x M x M xii id ij
j i

( ) ( ) ( )= +

≠

∑ . It consists of death rates Mid(x) and migration rates 

Mij(x). Following Rogers (1995:96), matrix transition probability P(x) can be 
expressed in terms of matrix M(x), which contains occurrence-exposure rates. 
 

P I M I M( ) [ ( )] [ ( )]x x x
h h= + −

−

2

1

2
       (6.16) 

 
where h is the width of interval time, I is the identity matrix, and matrix P(x) 
contains the transition probabilities as follows: 
 

 
P( )

( ) ( ) . . ( )

( ) ( ) . . ( )

. . . . .

. . . . .

( ) ( ) . . ( )

x

P x P x P x

P x P x P x

P x P x P x

N

N

N N NN

=























11 21 1

12 22 2

1 2

                              (6.17) 

 

It is important to note here that matrices M(x) and P(x) above are the age-
cohort matrices, which differ from the period cohort matrices M(x,t) and P(x,t) in 
equations 6.8 and 6.9 for projection analysis. In addition, they have different 
interpretations. P x tij ( , ) in equation 6.9 is defined as the probability that a resident of 

region i, completed age x, at exact time t will survive till completed age x+1 at exact 
time t+1 and at that time is a resident of region j. Meanwhile, P xij ( ) in equation 6.17 is 

defined as the probability that individuals in region i at exact age x within interval 
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time (t,t+1) will survive to exact age x+1 at interval time (t+1, t+2) and reside in 
region j. 

Transitional probabilities here already include region-specific mortality rates 
and several destination-specific migration rates. This method has been considered as 
the Option 1 method in Rogers (1995:96-97) as adopted from Option 3 in Willekens 
and Rogers (1978:49-51) and the revised version of Option 1 in Rogers (1975:82-84). 
The revision concerned assumptions about multiple transitions. In the earlier Option 
1 (Rogers, 1975), multiple transitions were not allowed and it was assumed that an 
individual only makes one move during a unit time period, i.e. one year or five years. 
The later Option 1 (Rogers, 1995) permitted multiple transitions. It is assumed that 
the rates in life table are equal to the observed rates, m(x) = M(x).  

Alternatively, there is another method that relates to the calculation of 
transition probabilities from census and survey data that often treat mobility as 
transition (migrants) data. It defines migration as a change in regions of residence at 
two fixed moments in time. In the case of Indonesian data, for example, the fixed 
time is 5 years. The method focuses on the observed conditional age-specific and 

origin-destination-specific survivorship proportion, S( )x , in which:  

 

S x h K x K xij ij ij
j

( ) ( ) ( )− = ∑  i,j = 1,2,…, N     (6.18) 

where S x hij ( )−  is the proportion of the population aged x-h who resided in region i 

at time t-h, and survive to the end of interval time t (at census or survey time) and 
residing in region j. It is conditional with respect to mortality. Kij(x,t) is defined as the 
number of migrants aged x at time t, recorded in region j at time t and who resided in 
region i at time t-h (i.e. h=5 years). Because of the fact that the changes in residence 
took place at some (fixed) time prior to the census or survey, then the observed 
survivorship proportions refer to the age groups that were younger than the age 
reported when the census was conducted. For example, the survivorship proportion 
of population aged 5-9 years at census time refers to the survivorship proportion of 
population aged 0-4 years 5 years ago (i.e. fixed time is 5 years).  

The unconditional transition probabilities are defined as follows (Rees and 
Wilson, 1977, cited in Rogers, 1995:98): 

 

 P P P( ) ( ). ( )x x x=
σ

= 1

2
[ ( ) ( )] ( )S S Px h x x− +

σ
     (6.19) 

 

where P( )x is a matrix of conditional transition probabilities, which is derived from 

the matrix of conditional survivorship proportions S( )x . P
σ
( )x  is a diagonal matrix 

of transition probabilities that unconditionalizes the conditional transition probability 

matrix P( )x . Such a method was proposed in Rogers (1995:97-98) and Ledent 

(1982:364-376) as Option 2 and Approach B, respectively. In addition, an earlier study 
from Rogers (1975:85-88) proposed a similar method (Option 2). However, the 
method has a different definition of the relationship between transition proportion 
and transition probabilities. In short, it is assumed that the survivorship proportions 
in the life table are equal to the observed survivorship proportions, s(x) = S(x).  
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6.4.3 LIFEINDEC 

 
The LIFEINDEC is a program for constructing multiregional life tables that was 
proposed in Willekens (1979). It is a modified version of multiregional life table 
analysis as utilized in the Migration and Settlement Studies at IIASA in 1978 (i.e. Spatial 
Population Analysis, known as SPA program). The method and the program of 
LIFEINDEC are extensively reviewed, respectively, in Willekens and Rogers (1978) 
and Willekens (1979). The difference between these two programs lies in several 
variables: radix, age interval, and the method used for estimating transition 
probabilities. In the earlier program, the number of cohorts is equal to the number of 
states/regions (multiradix situation). The age interval had to be the same for all age 
groups (i.e. one year or five years). The transition probabilities are calculated by 
using the Option 1 method as proposed in Rogers (1975). 

On the other hand, LIFEINDEC allows the number of radices or cohorts to 
differ from the number of states/regions, for example, in constructing multiregional 
life tables for marriage and the labor force (Willekens, 1979). In such a case, the initial 
population is from the same birth cohort (uniradix) but may consist of a group of 
people in different states, e.g. marital status may consist of three states: single, 
married, and divorce. With regard to age interval, in the later program it may be 
unequal. In addition, the transition probabilities are calculated using occurrence-
exposure rates as described in the Option 3 method (proposed by Willekens and 
Rogers, 1978).  

Since LIFEINDEC applies the Option 3 method, then the transition 
probabilities matrix P(x) is estimated from the occurrence-exposure rates matrix M(x) 
as expressed in equation 6.16. The occurrence-exposure rates can be derived directly 
from input rates data or calculated in the program from the event data. In case the 
input data are the number of events, additional data on the total population in the 
middle of the period (mid-year population) are needed. Thus, the occurrence- 
exposure rates are calculated in the program by using the following equations:  
 

 M x O x L x
id id i
( ) ( ) / ( )=  

 

 M x O x L xij ij i( ) ( ) / ( )=  

 

where Mid(x) is the mortality rate and Mij(x) is the migration rate for a population 
aged x who reside in region i. Li(x) is defined as the exposure population and 
estimated from the mid-year population. Once the transition probabilities have been 
obtained, the construction of multiregional life tables continues with the computation 
of each entry in the survivorship column l(x), life tables’ person-years lived L(x), and 
expectation of life e(x).  

In terms of radix used, multiregional life tables for Indonesian regions are 
based on multiradix life tables. The initial cohort here is allocated to several regions. 
Meanwhile, in the uniradix life table the initial cohort is only concentrated in one 
region or state (i.e. single or never married). Furthermore, LIFEINDEC generates two 
types of life table measurements. These are population-based and status based life 
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tables. The population-based measure deals with the expected duration in different 
regions (states) of the entire population irrespective of initial region (state). On the 
other hand, the status-based measure depends on the region (state) of the person for 
whom the measure is calculated. Hence, the number of survivors, person- years lived 
and expectation of life generated in the life table here also follow the population-
based and status-based life tables. Extended discussions on population-based and 
status-based life tables are overviewed in Willekens and Rogers (1978). 

The survivorship for population-based life table is calculated by using the 
formula below: 

 l x p lij
i j

i( ) ( ) ( )
,

= ∑ 0 0   (6.20) 

where li(0) denotes initial survivors (birth cohort) in region i and li(x) denotes 
survivors in region i who survive from birth in the region at exact age x in interval 
time (t,t+1). For status based life table, it is calculated as: 

 l x p x h l x hi ki
k

j

k( ) ( ) ( )= − −

=

∑
1

 

 
The LIFEINDEC program adopts the piecewise linear model. It is assumed 

that all events are uniformly distributed over the observation interval.  Hence, the life 
tables’ person-years lived by a population in region i at age x years by a member of 
the cohort is calculated as: 

 

L x l x l x
i i i
( ) [ ( ) ( )]= + +1

2
1        (6.21) 

 

The terminal age interval in a life table is an open interval, say z years and 
over. The probability of dying in this interval is unity, i.e. li(z)=1. Thus the equation 
(6.21) cannot be used for calculating the number of years lived in the last age group.  
Another equation used is as follows: 

 

L z M z l zi i i( ) [ ( )] ( )=
−1         (6.22) 

 

It is assumed that the migration rates in the highest age group are zero. In 
other words, no migration occurs in the highest age group. In addition, regional 
expectation of life at exact age x is calculated as: 

 

e x L y l xi i
y x

z

i( ) [ ( )].[ ( )]=

=

−

∑
1        (6.23) 

 

Detailed features of LIFEINDEC are discussed extensively in Willekens (1979). 
The LIFEINDEC model can produce multistate life tables in terms of population-
based and status-based life tables. The status-based measures depend on the region 
(state) occupied at the reference age for which the measure is calculated. On the other 
hand, the population-based measure deals with the expected duration in different 
regions of the entire population irrespective of initial region. Indonesian 
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multiregional life tables are generated on regional status-based life tables, instead of 
population-based life tables. 

 

6.5 Multiregional Analysis for Indonesian Data 
 
This section focuses on the demographic analysis in Indonesia, particularly in 
adopting the MUDEA model for population projection. Section 6.5.1 overviews the 
initial development of multiregional analysis in Indonesia. Regarding the migration 
rates required in the MUDEA model, section 6.5.2 elaborates the method of 
estimation of migration rates from the proportion of migrants, which are derived 
from census and survey data. Using the case of two regions (i.e. Java and the rest of 
Indonesia), section 6.5.3 illustrates the utilization of the method. 
 

6.5.1 Initial Development of Multiregional Models in Indonesia 
 
The inception of multiregional demography in Indonesia dates back to the early 
1990s, as a result of a fortuitous encounter between the director of the Demographic 
Institute, University of Indonesia (LDUI) and a member of the Montreal 
Interuniversity Group “Urbanization and Development”5—a group of experts in urban 
development financially supported by the Canadian Development Agency (CIDA). 
This meeting eventually led to the first application of the multiregional approach to 
Indonesian data. Jacques Ledent and Marc Termote who were seeking enhanced and 
new insights into the relationship between migration, urbanization and urban 
development in the Third World decided to select Indonesia as a case study for their 
analysis. The decision was made, indeed, after being introduced to a LDUI affiliate, 
Aris Ananta, who was foresighted enough to realize the potential of the models and 
methods of this new branch of demography.6 

Therefore, with the help of Aris Ananta who arranged for the Indonesian 
Central Bureau of Statistics (ICBS) to prepare the necessary data from the 1980 and 
1990 censuses, they applied the multiregional approach to a two-region system of 
Indonesia, comprising Jakarta and the rest of Indonesia. The studies used both place-
of-birth-independent as well as place-of-birth-dependent data on migration. Indirect 
estimation methods were applied for estimating mortality and migration rates. Age- 
specific mortality rates were derived from the Coale-Demeny life tables for the East 
model, instead of the West model. Migration rates were derived indirectly by using 
an Approach B method, as described in Ledent (1982). These studies have been 
documented into several discussion papers in the Institut National de la Recherche 
Scientifique (INRS) Urbanisation, Montreal, Canada (see e.g. Ledent and Termote 
1993a and 1993b). 

                                                           

5 Dr. M. Djuhari Wirakartakusumah, who passed away in November 2000, was the director of LDUI at 
that time and Dr. Joseph Chung represented the Montreal Interuniversity Group-Urbanization and 
Development.  
6 Personal communications with Prof. Jacques Ledent and Prof. Aris Ananta (through e-mail). 
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In fact, those initial efforts have stimulated some Indonesian demographers to 
consider multiregional demography as an appropriate method for carrying out 
regional analysis in the context of a multiregional system such as Indonesia. Since 
then, multiregional demography analysis has been introduced in the LDUI and the 
graduate program on population and labor, University of Indonesia. Nevertheless, 
development of the multiregional approach in Indonesia has moved at low speed. It 
is due to the fact that the approach requires migration flows broken down by age 
groups and cross-classified by all regions of origin and destination, and if possible by 
place of birth. In fact, these data are not routinely published and cannot be produced 
easily. Information on migration provided in the census is defined as migrant (status) 
data instead of migration (event) data. Fortunately, several visits and lectures from 
Jacques Ledent at the University of Indonesia have kept the interest alive and 
growing. As a result, some studies have been done related to this topic. Studies on 
internal migration done by Ananta and Anwar (1995), Chotib and Karyana (1996), 
and Chotib (1999) are part of this development. 

Ananta and Anwar (1995) started to study the patterns and levels of internal 
migration by age and sex for 27 provinces in Indonesia over the periods 1975-1980 
and 1985-1990. They estimated both in-migration and out-migration rates for each 
province. The migration rate was calculated by dividing the number of migrants 
(those currently living in a place different from the place of residence 5 years ago) 
with the population in the middle of the period. In the case of children aged 0-4 
years, Ananta and Anwar (1995) assumed that the children accompany their 
mothers. Hence, it was assumed that the number of migrating children is 0.25 times 
of migrating reproductive women (i.e. women aged 15-49 years). The in-migration 
rate was also calculated based on the population at destination, instead of the 
population at origin. Their study attempted to describe the patterns of regional 
migration in Indonesia.  

In terms of migration patterns, Ananta and Anwar (1995) found that both the 
out-migration and in-migration profiles for Indonesian regions were left-skewed 
unimodal curves, with the peak mostly at age 20-24 years and very little in the 15-19 
year or 25-29 year age groups. Using the same concept entailed in Gross Reproduction 
Rate (GRR), they estimated Gross Migra-production Rate (GMR). They added over all 
ages the age-specific migration rates, and multiplied by five (the width of the age 
groups). The migra-production rates were obtained by summing age-specific 
migration rates to measure the level of migration that is independent of the age 
structure of the population at risk. Based on the GMR values for in- and out- 
migration in all provinces in Indonesia, their study concluded that the internal 
migration pattern in this country could be classified into 7 groups, based on the 
trends of their GMR (increasing, decreasing or combination of both). 

In 1996, Chotib and Karyana (1996) revised a previous study and extended the 
migration period into 1995, instead of 1990. This further study was done after the 
1995 population intercensal survey data had been published. The study has not yet 
turned to developing a model migration schedule. Later on, Chotib (1999) using the 
1995 intercensal survey (SUPAS) data tried to apply a migration schedule for 
Indonesia in terms of two regions (Jakarta and the rest of Indonesia). He estimated 
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out-migration probabilities, instead of rates, for the two regions studied by dividing 
the number of migrants by the initial population of the regions. He used non-linear 
least square analysis to develop the migration profile model by five-year age groups 
for those two regions.  

Furthermore, using the SPACE program described in Rogers (1995), students 
from the University of Indonesia have applied the multiregional demographic 
analysis for projecting the population of two regions. Putera (1999) and Prihastuti 
(2000) applied the approach to two regions: North Sumatra and the rest of Indonesia, 
and Java-Bali and the rest of the country, respectively. Fertility rates and infant 
mortality rates were estimated directly from the 1991 and 1994 IDHS data. Age-
specific mortality rates were estimated from the life table for the West Model by 
using the infant mortality rate (IMR). Migration rates were estimated indirectly by 
using the method proposed in Ananta and Anwar (1995). 

In short, the development of multiregional demographic in Indonesia still 
faces difficulties in terms of available data, particularly on mortality and migration 
data. This present research is one in a series of attempts to solve those problems by 
applying the direct method for estimating mortality rates and indirect method for 
estimating migration rates (see further Chapter 7). Next subsection elaborates the 
second issue. 

 

6.5.2 Estimation of Migration Intensities (Instantaneous Rates) from 
Migrant Proportions 

 
In Indonesia, census and survey data provide information on population mobility in 
terms of migrant (status) data: people who currently (at census time) reside in a place 
different from their residence 5 years ago. Using this information, we can derive 
migrant proportions instead of migration rates (for method, see further Chapter 7). 
People living in different regions at two points in time may have migrated several 
times and to various regions during the observation period. Moreover, people with 
the same region of residence at two different times may have never migrated or may 
have migrated to other regions and then returned to the region of origin. 
Nevertheless, such information is hardly found in Indonesian census and survey. On 
the other hand, to determine the level of migration, the migrant proportions are 
inadequate and the MUDEA model does not deal with the proportions of migrants. 
Therefore, migration rates are needed. A migration rate measures the number of 
migrations in an interval of unit length per person exposed. This section will 
elaborate the methods for calculating the migration intensity from the migrant 
proportion and it is heavily based on Willekens and Medina (1998).   

Let Nk be a random variable that defines the number of migratory moves 
made by an individual k during a unit interval and kNij  be the number of migratory 
moves from region i to region j, N Nk k ij

ij

= ∑ . The total number of migratory moves by 

all individuals in observation is N and the number of migratory moves from i to j is 
Nij. A realization of N is denoted by n.  
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The probability that individual k makes Nk migratory moves during the 
interval is given by the Poisson distribution: 
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n
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= = −

µ
µ        (6.24) 

 

The parameter µk is the migration rate and it is equal to the expected number 

of migratory moves during the interval: E[Nk]=µk. If we assume that all individuals 
are identical with respect to their migration behavior, i.e. same migration rates and 

that they migrate independently, then we can assume that µ1 = µ2 = … =µz. Since the 

sum of independent Poisson variables with parameters µk (k=1,2,..z) is a Poisson 

variable with parameter λ=µ1 + µ2 +…+ µz = zµ, the probability of observing m 
migrations during the unit interval is: 
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where λ=µ1 + µ2 +…+ µz = zµ  (Taylor and Karlin, 1994:242, cited in Willekens and 
Medina, 1998). 

If the regional dimension (i and j) is introduced and we assume that every 
individual has the same migration rate from region i to region j during an interval 
unit, hence: λ µ µij k ij

k
ijz= =∑ . The probability of observing nij migrations from region i 

to j during the unit interval is given by the Poisson distribution: 
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and the probability of observing mij migratory moves (i=1, 2,.., I) j=1, 2,…, J), 
provided the migratory moves are independent, is the likelihood function: 

 

Pr{ , ,..., }
!
exp( ) exp( )

!
n n n

n n
IJ

ij

n

ij

ij
ij

ij

n

ijij

ij ij

11 12
= − = −∏ ∏

λ
λ λ

λ
    (6.27) 

 
whereλ λ= ∑ ij

ij

is the overall rate of migration. 

In the case of finite state space (regions) with infinitesimal time interval (t,t+h), 
the backward equation for the transition matrix P is expressed in a matrix form as 
follows: 

 
d h

dh
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which has a solution: 
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P N P( ) exp( ). ( )h h= − 0  ; with P(0) = I  

 
The equation exp(-Nh) may be evaluated by three methods: namely series 

expansion (Namboodiri and Suchindran, 1987:162), diagonalization matrix, and 
linear approximation (Rogers and Ledent, 1976).  

Since MUDEA adopts piecewise linear models (Willekens, 1998), then the 
linear approximation will be utilized. In linear approximation, migration is assumed 
to be uniformly distributed in an interval time (t,t+h). Matrix M is a matrix of 
transition (event) intensities and has a configuration (for two regions): 
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−
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where matrix M, off-diagonal elements are negative. Thus by using a linear model 
the relation between the transition function P and M is as follows (Rogers and 
Ledent, 1976): 
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If P is given and M must be determined, we may express M in terms of P:  
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The intensity (instantaneous rate) M is equal to the occurrence-exposure rate 

in an infinitesimal time interval. In fact, time unit in most demographic data is 
expressed in discrete time. Therefore, we need to make an assumption that the 
occurrence of an event (migration) will follow a linear or an exponential model. In 
Chapter 5 on the measurement of risk, we have discussed the property of linear and 
exponential models. In a linear model, in which the density is assumed constant, the 
instantaneous rate will equal the occurrence-exposure rate if and only if the event 
occurred at the middle interval. In the meantime, in an exponential model, in which 
the intensity remains constant, the occurrence-exposure is equal to the instantaneous 
rate.  

Since the MUDEA model is defined as a piecewise linear model (Willekens, 
1998), then the intensity as derived using the methods mentioned above is also equal 
to occurrence- exposure rate with the assumption that the events occur in the middle 
of a time interval. 
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6.5.3 Numerical Illustration  

 
Using the method discussed above and the 1995 Indonesian Intercensal Survey data 
(SUPAS, which was conducted in October 1995), this section presents an empirical 
illustration for Indonesian data. In this case, two regions are distinguished, namely: 
Java and the rest of Indonesia. In this survey, for each person interviewed, the places 
of residence at the time of survey and five years prior to the survey were recorded.  

Table 6.2 shows that the total number of inhabitants in Indonesia in October 
1995 was 194.75 million. The number of residents who lived in Java was estimated at 
114.73 million, while in the rest of Indonesia accounted for 80.02 million. In 1995, the 
number of residents in Java who lived in the rest of Indonesia 5 years earlier (in 1990) 
was 0.80 million. Consequently, the number of people in Java in 1990 who were still 
present in Java in 1995 is estimated at 113.9 million (114.7 million - 0.8 million).  

 
Table 6.2. Migration proportions and intensities, Indonesia, 1990-1995 
 

 Number of migrants 

Region of residence in 1990 

Residence in 1995          Java Rest of Indonesia Resident in 1995 

    Java  113,932,875 800,611 114,733,486 

    Rest of Indonesia 661,822 79,360,500 80,021,322 

    Total residents in 1990 114,593,697 80,161,111 194,754,808 

 

 

 

Transition proportions 

Destination      Java Rest of Indonesia Indonesia 

    Java  0.9942 0.0100 0.5891 

    Rest of Indonesia 0.0058 0.9900 0.4109 

           Total 1.0000 1.0000 1.0000 

  

Migration intensities 

Destination Java Rest of Indonesia  

    Java 0.0073 0.0126  

    Rest of Indonesia 0.0073 0.0126  

    
 

The proportion of residents of Java in 1990 living in the rest of Indonesia in 
1995 is 0.0058 (661822/114593697 = 0.0058). The proportion of residents of the rest of 
Indonesia in 1990 living in Java in 1995 is 0.0100 (800611/80161111 = 0.0100).  
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where region (1) is Java and region (2) is the rest of Indonesia. Assuming that the 
migration pattern observed during the period 1990-1995 is generated by a Markov 
process, and using the linear approximation, then the out-migration (instantaneous) 
rates can be obtained. The intensity of migration from Java to the rest of Indonesia is 
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M12 = 0.0073 and the intensity of migration from the rest of Indonesia to Java is M21 = 
0.0126. 

 

M M

M M

P P

P P

P P

P P

11 21

12 22

11 21

12 22

11 21

12 22

1

2

5

1 0

0 1

1 0

0 1

−

−









 =

− −

− −











+ +

+ +











−

 

 

  =
−

−




















−

2

5

0 0058 0 0100

0 0058 0 0100

19942 0 0100

0 0058 19900

1

. .

. .

. .

. .
 

 

 =










0 0073 0 0126

0 0073 0 0126

. .

. .
 

 

 

6.6 Conclusion  
 
This chapter overviewed the methods of regional population projections. It has been 
shown that it is appropriate to utilize the multiregional demographic analysis in the 
context of Indonesia. It is not only because the country is categorized as a fragmented 
regional country with a multiregional system, but also the recent demographic data 
sources available in this country have supported the possibility of the applications of 
this approach. Furthermore, rapid urbanization and globalization in Indonesia have 
exerted a tremendous impact on the flow of people as well as goods and capital 
across the regional boundaries within and out of the country. It is not surprising 
therefore that some scholars have currently considered the multiregional approach in 
analyzing demographic changes in this country.  

This present study adopts the Multiregional Demographic Analysis (MUDEA) 
model as proposed and developed by Willekens and Drewe (1984) and reviewed by 
Willekens (1995). It is based on the features of MUDEA. The model uses the period-
cohort observation plan in projecting the population and considers different model 
equations for different age groups (i.e. the first age group, the last open-ended age 
groups, and the intermediate group).  

Studies on multiregional demography have been conducted in many 
countries, including Indonesia. For Indonesia, however, there are still problems in 
terms of demographic data, particularly migration data. Information on migration 
provided in the census can only be categorized as migrant (status) data, instead of 
migration (event) data. Such data are particularly appropriate for deriving migrant 
proportions, instead of migration rates as required in the MUDEA model. Therefore, 
a particular method for deriving migration rates (intensities) from migrant 
proportions has been developed in this chapter by assuming the linear model. The 
method developed will be utilized in the next chapter for preparing the base data on 
migration.  
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CONSTRUCTION OF BASE INPUT DATA 
 

 

 

 

7.1 Introduction 
 
In order to evaluate the population dynamics and to make the regional population 
projections, we focus on demographic rates for fertility, mortality and migration. 
These estimates are useful to determine if the population size is growing or 
declining, and to evaluate alternative patterns of demographic variables in the 
future. In terms of estimation methods used, as described in Chapters 2 and 3, the 
indirect and direct methods have been utilized to estimate demographic variables in 
Indonesia. Employing census data, for example, the Brass and the Trussell methods 
are used for estimating fertility and infant mortality rates, respectively. The survey 
data, e.g. the IDHS data, allow a direct estimation of those variables. However, 
demographic models that have been developed to improve the estimation of 
demographic variables (e.g. models on age patterns of fertility, mortality and 
migration rates) have not been applied.  

This chapter attempts to apply demographic models for estimating 
demographic variables and constructing base input data for population projections. 
Assuming that the demographic variables are characterized by regularities in age 
patterns, we confine our estimation by using the age model schedules of fertility, 
mortality and migration. These models are needed in order to smooth patterns of 
irregularities that are often found in observed data and to develop population 
projection for single-year periods and single-year age groups. The estimations here 
relied on four data sources, as discussed in Chapter 4. These are population census, 
the Intercensal Population Survey (SUPAS), the Indonesia Demographic and Health 
Survey (IDHS), and the National Social and Economic Survey (SUSENAS). Table 7.1 
shows selected data sources and variables that are utilized for estimating 
demographic variables. Basic population characteristics (i.e. age, sex, and current 
residence) are derived from the census and the intercensal survey. Information on 
place of previous residence (5 years ago) and place of birth are used to estimate 
migration. Meanwhile, IDHS data—which provides data on live births, child 
mortality, and women exposed to risk of child bearing—will be used for estimating 
base data on fertility and infant mortality. Lastly, since the SUSENAS data have 
recorded the number of people who died at any age (including child and adult 
mortality), the data will be used for estimating adult mortality. In those selected data 
sources, however, all demographic events are collected retrospectively. Only those 
who were alive (survived) at the time of census or surveys are asked about their past 
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experiences. People who died or emigrated before the enumeration took place are 
excluded from the observation (censoring case, see Chapter 5). 
 

Table 7.1. Data sources and variables utilized for estimation of demographic variables 
 

 Variables Census IDHS SUSENAS 

  & SUPAS    

a.  Base Population    
 1. Interview date (month & year)    
      - month  CBLN   
      - year CTHN   
 2. Current residence (province)  P101   
 3. Sex P503   
 4. Age at survey P504   
 5. Date of birth (month & year)    
      - month P505A   
      - year P505B   
     

b.  Base Migration     
 1. Place of birth (province) P509A   
 2. Residence 5 years ago (province) P514A   

     
c.   Base Fertility    

 1. Date of survey (CMC*)  INTC  
 2. Place of residence (province)  PROV  
 3. Mother’s birth date (month and year)   Q105   
 4. Age at survey of mother (CMC)  Q105C  
 5. Sex of child  Q214  
 6. Child’s birth date (CMC)  Q215C  

    
d.   Base Mortality, children    

 1. Sex  Q214  
 2. Life status  Q216  
 3. Age at death (year)  Q219  
     12 months or less (in days or month)   

      Base Mortality, adult    
 1. Place of residence (province)   P101 
 2. People who are still alive    
     - Sex   P404 
     - Age at survey   P405 
 3. People who died within 1 year prior to 
survey 

   

     - Sex   P4B4 
     - Age at death   P4B5 
     

Note: *CMC = Century Month Code. 
 

Two approaches are applied in this chapter in order to estimate the base data. 
These represent direct and indirect measures. Fertility and infant mortality rates are 
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measured directly, whereas adult mortality and migration rates are measured 
indirectly. In fertility analysis, for example, time occurrences of events (e.g. births) 
affecting women were recorded retrospectively in the IDHS data. In infant mortality 
analysis, information was obtained from mothers about when the event (child death) 
occurred or the age of their child’s death. Therefore, it is possible to calculate directly 
the fertility and infant mortality rates based on the number of events (birth or death) 
and the exposure time. In the second approach, migration is measured indirectly by 
comparing the region of residence of a person at the time of enumeration with the 
region of residence at some previous point in time (five years ago). For adult 
mortality rates, an adjustment method (indirect estimation) is required to transform 
the observed mortality rates, which are underestimates, into a better estimate of true 
mortality conditions. Furthermore, since the research deals with the population 
projection, all demographic variables are derived from period-cohort observation 
plan (see Chapter 5). 

Before turning to empirical analysis, section 7.2 will discuss extensively the 
demographic models that relate to regularities in age patterns which allow the 
estimation of base population, base fertility, base mortality and base migration data 
in the following sections. The development of base population data and ensuing 
problems, such as error statement and age heaping, are discussed in section 7.3. The 
fertility measures in section 7.4 are calculated directly from the birth history data. 
Section 7.5 elaborates the estimation of infant and adult mortality rates. Section 7.6 
attempts to measure the migration rates. Finally, section 7.7 closes this chapter by 
drawing some conclusions. 

 

7.2 Demographic Models 
 
One of the characteristics of demographic research is a search for empirical 
regularities, particularly in the age-schedules of rates of birth, death, and migration. 
The model schedule attempts to capture empirical regularities in age patterns, ideally 
with a small number of parameters. Regarding the fertility. The regularities in 
fertility schedules have stimulated more research on their graduation. A variety of 
curves have been shown to provide excellent fits to the single-year age specific 
fertility distribution (i.e. Beta and Gamma distributions). These include, for example, 
the Coale-Trussell function (Coale and Trussell, 1974, 1978 and Hoem et al., 1981), the 
double exponential function and its modification (Coale and McNeil, 1972; Kim, 
1986; Liang, 2000). Similarly, the regularities in mortality schedules prompted Coale 
and Demeny (1966) to develop model life tables, Brass (1971) to design simple 
models relating survival probabilities of a population to a standard survival function, 
and Heligman and Pollard (1980) produce a parameterized description of the 
mortality curve. In addition, regularities in migration schedules led Rogers and 
Castro (1981) to develop model migration schedules. 

Those models are not intended to be final products or ends in themselves. 
Instead, the quality of a model depends on how usefully it can be exploited for 
empirical research. The empirical regularities embodied in a demographic model 
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permit an evaluation of the quality of demographic data. These models can be used 
to smooth irregularities in observed data, to interpolate to single years of age data 
that are reported in wider age intervals (i.e. 5-year age groups), and to assess the 
reliability of reported data. The irregularities will be greater in some sets of 
observations than in others, but most empirical experiments mentioned above 
indicate that with many sets of observation, as the quality of data improves, the 
irregularities tend to become less. 

Several studies have demonstrated that a parameterized approach to the 
demographic models can be used for projection purposes. Consider mortality, for 
example. McNown and Rogers (1989) used the parameters of the mortality schedule 
from the Heligman-Pollard model for mortality forecasting. The parameters were 
estimated on the basis of the U.S. age-specific mortality data for each year in the 
period 1900-1980, which resulted in a time series of parameter estimates. These time 
series were modeled using a multivariate time series model of the ARIMA (Auto-
Regressive Integrated Moving Average). The model was then used to predict the 
parameters for the period 1980-2000. The Heligman-Pollard curve was used to 
transform the parameter predictions into future age-specific mortality rates. It is 
argued that this approach is better than a straightforward extrapolation of a single 
aggregate variable, e.g. the infant mortality rate (IMR) or life expectancy at birth. The 
extrapolation of univariate time series would ignore information contained in the age 
distribution of demographic phenomena and it may not be suitable if applied to time 
periods with stagnating mortality (e.g. famine or war period). In short, the 
parameterized approach can capture better the dynamics patterns of age-specific 
mortality rates over time.  

In the case of the Indonesian data, the irregularities have provided sufficient 
reason to use some of the models for smoothing these irregularities (e.g. see Chapters 
4 and 5). The application of the graduation series should not only smooth the 
irregularities, but it should also be consistent with the observed data. The following 
subsections describe selected demographic models, which will be utilized to estimate 
the demographic variables of the projection model. 

 

7.2.1 Model Fertility Schedule 
 
Modeling fertility curves has attracted the attention of demographers for many years. 
A number of curves have been shown to provide excellent fits to age-specific fertility 
rates. These fertility models differ in the purpose of the curve fitting. For example, 
the Gompertz relational model developed by Brass (1977), measures the deviation of 
observed fertility to a standard chosen. It has been pointed out in the literature that 
the cumulative distribution function of the ASFR closely follows a Gompertz curve, 
with a fit that is good over the central range of childbearing ages but less satisfactory 
over the tails (Brass, 1980; Murphy and Naghur, 1972). The density function of the 
Gompertz model is a double exponential function similar to that used by Coale-
McNeil (1972) for first marriages and Rogers and Castro (1981) for migration 
schedule. The density function has one less parameter than the more general double-
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exponential function used for first marriage and migration schedules. Kim (1986) 
used the parameters from the Gompertz model for fertility projection purposes.  

Nevertheless, Zaba (1979) argued that the three parameters of the Gompertz 

relational fertility model (TFR defining the level, α to define the location on the axis 

relative to the standard and β defining the spread relative to the standard) cannot 
readily be interpreted in terms of underlying demographic meaning. Furthermore, 
the double exponential function and its modification are also utilized as the fitter 
curves (see e.g. Rogers, 1986; Liang, 2000). Rogers (1986) used the parameters of the 
double exponential function for projection purposes. In a more recent study, Liang 
(2000) used the convolution theory to reveal that the demographic behaviors (i.e. 
education of women and fertility behaviors) could be used to explain the parameters 
from the double exponential function in the Coale-McNeil model. 

For curve fitting purposes, Hoem et al. (1981) compared several methods of 
smoothing fertility distributions by using the Danish fertility data. The examined 
methods included: (a) cubic splines, (b) the Hadwiger function, (c) Gamma density, 
(d) Beta density, (e) the Brass polynomial, (f) the Gompertz funtion, and (g) a 
combination of these models, e.g. Coale-Trussell procedure (Coale-Trussell, 1974). 
Hoem et al. (1981) concluded that the cubic spline provided the best fit for the Danish 
fertility data. The Coale-Trussell procedure, Gamma density, and Hadwiger function 
offered second-best fits, while Beta density, the Brass polynomial, and the Gompertz 
function were less accurate. Following the conclusion from that study, Scherbov and 
van Vianen (1999) applied the Coale-Trussell procedure and the Gamma model to fit 
the Russian fertility data. They found that these methods fitted the observation data 
well. In addition, Suwarno (1997) found the Coale-Trussell model fitted the 
Indonesian nuptial data well (i.e. age at first marriage). 

In this study, the Gamma and the double exponential models were selected 
for fitting the Indonesian fertility data since these models have proved promising in 
previous studies. The Gamma model used here is: 
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where: f(x) = age-specific fertility rate 

x   = age of women  
a, b, c, d = parameters 

 
for x>c, where c is the length of pre-reproductive period, a is level of fertility 

(measured as total fertility rate, TFR), Γ(b) is the gamma function and the parameter d 
has no particular demographic interpretation. In the analysis, the gamma function is 
referred to by a single parameter, say B. The double exponential model used for 
estimating age-specific fertility rates is expressed as follows: 
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where: f(x) = fertility rate of women aged x 

αi and µ = parameters 
 
The fit of the model considered is tested using the period-cohort data by 

single-year age groups (see section 7.4). The fertility data were obtained from the 
1991, 1994 and 1997 Indonesia Demographic and Health Survey (IDSH) data by 
using the direct method. The parameters of these models are estimated using a non-
linear least square by minimizing the sums of squared deviation between the 
observed and the estimated rates by single year of age. In order to assess the 
goodness-of-fit of the model, we use R-squared values, which show the proportion of 
variation in the dependent variable explained by the model. It ranges in value from 0 
to 1. Small values indicate that the model does not fit the data well. A statistical 
package such as SPSS (i.e. non-linear function) is utilized for estimating the 
parameters of the models used. 

Table 7.2 and Figure 7.1 show that both the Gamma and the double 
exponential models fit the Indonesian data for all periods. Table 7.2 shows the 
proximity of the goodness-of-fit values in both models. Fertility rates derived from 
the 1991, 1994, and 1997 IDHS data, respectively, yield values of 0.98, 0.98 and 0.97 
for both the Gamma and double exponential models. The TFR values estimated by 
the Gamma curves, however, are usually higher than the observed values, and even 
higher than those estimated by the double exponential model. In the observed data, 
see Figure 7.1, there is some fluctuation in the middle age group (i.e. ages 20-30), 
probably due to age heaping. Although the extrapolation of fertility rates to a higher 
age of the double exponential model is acceptable and close to the observed rates, the 
Gamma distribution is not realistic. Figure 7.1 also shows that the peak ages in the 
Gamma model remain stable at a particular age (i.e. 26 years), whereas it changes 
over time in the double exponential model, for example at age 26 in the periods 1989-
1991 and 1995-1997, and at age 27 in the period 1992-1994. Based on these 
considerations, the double exponential model will be used in our fertility estimation.  

 
Table 7.2. Parameters from the Gamma and the double exponential distributions 
 

 Data  TFR  Parameters  Goodness- 

 Source Obs. Pred.  α1 α2 µ α3 α4  of-fit 

Double exponential         

 IDHS 91 3.21 3.22  0.5275 0.0899 21.73 0.1869 -0.0423  0.9822 

 IDHS 94 2.84 2.89  0.4393 0.1783 31.83 0.1121 -0.0143  0.9771 

 IDHS 97 2.79 2.81  0.5080 0.1371 24.80 0.1661 -0.0155  0.9675 

 

Gamma curve    a Γ(b) c d    

 IDHS 91 3.21 3.25  4.431 530.036 15.158 3.335   0.9782 

 IDHS 94 2.84 2.91  4.318 1325.784 14.211 3.694   0.9774 

 IDHS 97 2.79 2.83  3.979 2723.713 13.449 4.104   0.9725 

            

Note: Goodness-of-fit values are derived from R-squared values. 
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Figure 7.1. Observed and predicted age-specific fertility rates for Indonesia, 1989-1997  
(predicted by using the Gamma and double exponential models) 
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Sources: calculated from the 1991, 1994, and 1997 IDHS 

 

7.2.2 Model Mortality Schedule 
 
A large number of demographic functions have been developed to capture 
regularities in mortality data. One of the commonly used models in mortality 
analysis is the Heligman-Pollard function. It has eight parameters of gradation, 
which are collapsed into three additive components: (1) early childhood ages, (2) 
adult ages, and (3) mortality at higher ages. The sum mortality curve, qi(x), is 
expressed below as: 
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where: q(x) = probability of a person dying at age x  

A, B, C, D, E, F, G, H = parameters 
  e  = base of natural logarithm (2.718) 
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The fit of the model is tested using the period-cohort mortality data by 5-year 
age groups. For the analysis, we use the UNABR procedure provided in the MortPak 
package. The parameters of these models are estimated using non-linear least square 
by minimizing the sums of squared deviation between the observed and the 
estimated probabilities. In order to assess the goodness-of-fit of the model, we use 
the following function:  
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where x is the 5-year age groups, q’(x) is the predicted mortality probability and q(x) 
is observed probability. Small values (i.e. close to zero) in S-squared indicate that the 
model does fit the data well. In other words, the ratio of estimated mortality 
probabilities must approximate the observed probabilities over the age groups.  

McNown and Rogers (1989) used the Heligman-Pollard model for mortality 
projection. It was argued that although the model is complex and involves a large 
number of parameters, their flexibility is necessary to capture the full curvature of 
the mortality profile and the changes in this profile over time. Other model 
schedules, which nominally seem to employ fewer parameters, ignore some features 
of the age curve mortality or adopt a ‘standard’ which then is shaped to fit a 
particular application with the aid of a few parameters (e.g. Brass, 1971). In addition, 
Kostaki (1991) and Birg et al. (1998) showed how the Heligman-Pollard model could 
be used as a tool for expanding an abridged life table (i.e. 5-year age groups) into a 
complete life table (i.e. single-year age groups). Birg et al. (1998) applied this model 
for obtaining single year of age-specific Indonesian mortality from the Coale-
Demeny life tables of the West model. 

Table 7.3 and Figure 7.2 show the estimation of age-specific mortality patterns 
for Indonesian males, females and the total, derived from the 1996 SUSENAS data. 
These patterns have similar regularities as the general mortality rates and can be 
generated by the Heligman-Pollard model. The goodness-of-fit of the model, based 
on the S-squared values, shows that the model fits very well (i.e. close to zero) with 
the observed data. Therefore, the Heligman-Pollard model will be employed in our 
mortality estimation (see section 7.5).  

 
Table 7.3. Parameters from the Heligman-Pollard model for Indonesian mortality 
 

Sex Childhood  Adult stage  Elderly  Goodness- 

 A B C  D E F  G H  -of-fit 

Male 0.0710 1.8276 0.3901  0.0012 8.45 19.75  0.0002 1.0755  0.108 

Female 0.1386 3.0875 0.4992  0.0013 0.97 28.38  0.0000 1.0896  0.058 

Total (M+F) 0.0890 2.2386 0.4243  0.0010 4.51 20.33  0.0002 1.0748  0.045 

             

Note: Goodness-of-fit values are derived from S-squared values. 
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Figure 7.2. Observed and estimated Indonesian age-specific mortality, 1996 
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                      Source: calculated from the 1996 SUSENAS. 

 
 

7.2.3 Model Migration Schedule 
 
Studies on internal mobility focus on individual countries or localities within 
countries. Studies that have compared characteristic of migrants within developed 
countries generally stress similarities, reporting that age-specific rates of internal 
migration exhibit remarkable persistent regularities. Young adults in their early 
twenties generally show the highest migration rates and young teenagers the lowest. 
These regularities in migration schedules in various countries motivated Rogers and 
Castro (1981) to summarize the regularities by means of mathematical expressions 
called model migration schedules and to derive ‘typical’ migration profiles. Using more 
than 500 recorded migration profiles in a considerable number of countries (mostly 
developed countries), they found that although levels of migration vary substantially 
from region to region, the shape of age-specific migration curves are quite similar 
across a wide range of communities (Rogers and Castro, 1981, 1986).  

The complete model migration schedule has four components; (a) pre-labor 
force stage (child), (b) labor force stage (adult), (c) post labor force stage (elderly), 
and (d) constant curve. The model uses 11 parameters to describe the age profile of 
migration rates. Elimination of the retirement peak yields a reduced form of the 
model with only seven parameters. It can be expressed below as: 
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where: m(x)= migration rate at age x  
N1 = pre-labor force (child), N2 = labor force stage (adult) 
N3 = post-labor force stage (elderly), c = constant 

αi and µ i = parameters 
x =  0, 1, 2, ..age  
 
Unlike model schedules of nuptiality, fertility, and life table, model migration 

schedule has not been used as building blocks for developing simple techniques of 
estimating basic demographic parameters in developing countries with inaccurate or 
incomplete data (Coale and Trussel 1996). Moreover, there has been little research on 
migration schedules in the developing countries. In order to introduce the notion of a 
model migration schedule in the context of a developing country, model schedules 
are utilized in this study to express the regularities in inter-region migration in 
Indonesia. The analysis will allow the development of a model to predict future 
migration flows.  

Observed migrant proportion and migration rates by five-year age groups for 
males in Java and the rest of Indonesia during 1985-1990 are given in Figure 7.3. The 
data are derived from the 1990 population census by comparing places of residence 
at the census time and 5 years prior to the census time. Figure 7.3 shows a common 
shape for the model migration schedule. The schedule for proportion of migrants, 
however, differs from the conventional migration schedule, which relates to the 
migration rates, in that it does not start with a relatively high level of migration 
during pre-labor force stage (early childhood).  

Nevertheless, when the proportion of migrants is converted into migration 
rates by linear approximation (see Chapter 6 and section 7.6), the schedules of 
migration rates in Java and the rest of Indonesia are similar to the conventional 
migration schedule, which starts with high levels during early childhood. This is 
because the total number of years lived by children aged 0-4 years at census time do 
not completely span the 5-year interval periods. For example, children aged 1 at 
census time have just spent one year of their lives in the current residence. On the 
other hand, children aged 4 at census time may already have spent 4 years in the 
current residence. Therefore, on average, children aged 0-4 years might live 2.5 years 
at their residence during the last 5 years prior to census/survey time, instead of the 
full 5 years of the interval period.  

With regard to the migration profiles, Figure 7.3 shows that the migration 
rates in Java and the rest of Indonesia start at high levels during early childhood. It 
decreases at age 10-14 years, then increases until it reaches a high peak at age 20-24 
years, and then decreases again up to the age of retirement (i.e. 60-64 years). At the 
elderly ages, however, the migration rates seem to increase and then decrease again. 
This phenomenon contradicts the actual situation in Indonesia in terms of 
urbanization and employment in the formal sectors. In fact, urbanization in 
Indonesia is still relatively low, e.g. 17.1 percent in 1971, 23.4 percent in 1980, and 
30.9 percent in 1990 (Firman, 1997). In addition, fewer Indonesians work in the 
formal sectors, which may offer pension schemes, as compared to those who work in 
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the informal sectors. Most Indonesians still work in the agricultural sector. Among 
those who were employed in 1971, 1980, and 1990, about 65.9 percent, 55.9 percent 
and 43.9 percent respectively, worked in the agricultural sector. Therefore, the 
migration phenomenon at the oldest age is considered an overestimation.  

 
Figure 7.3. Observed proportions of migrants and migration rates for males in Java 

and the rest of Indonesia, 1985-1990 
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                Source: calculated from the 1990 census  

 

In summary, the migration schedules resulting from both the proportion of 
migrants and the migration rates have only two components: pre-labor force and 
labor force stages. Its such, the model migration schedule that will be applied in this 
research is a model without the retirement peak. This is similar to equation 7.5, but 
without the post-labor force factor, N3(x). As for fertility analysis, the non-linear 
function in the SPSS package is applied for estimating the parameters from the 
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migration schedules. The goodness-of-fit of the model is shown by R-squared values. 
Table 7.4 shows the parameters of model migration schedule for Java and the rest of 
Indonesia. It indicates that the fit of the model with the migration data in these 
regions is reasonably good (i.e. the R-squares are 0.928 and 0.861 for Java and the rest 
of Indonesia, respectively).  
 

Table 7.4.  Parameters of the model migration schedules for males in Java and the 
rest of Indonesia, 1985-1990  

 

Region Parameters  Goodness- 

 a1 a2 α1 α2 µ λ c  of-fit 

Java 0.0018 0.0054 0.1088 0.0979 21.34 0.2136 0.0002  0.928 

Rest of Indonesia 0.0016 0.0070 0.1673 0.0726 17.5183 0.3063 0.0007  0.861 

          

Note: Goodness-of-fit values are derived from R-squared values. 

 

7.3 Base Population Data 
 
In order to develop the base population data, data from the 1990 population census 
and the 1995 intercensal survey are used because the main purpose of these data 
sources is to estimate the number of population in a particular period (i.e. 1990 and 
1995) and a particular region (i.e. Indonesian provinces). In these data sources, 
however, there are problems of irregularities arising from age misreporting or 
over/underenumeration of persons in certain ages. Hence, error measurements and 
adjustment methods are considered relevant. 

In the previous chapter it was pointed out that the Indonesian population 
data, derived from census and survey, by single-year age distribution apparently 
concentrate on some particular digits (see Chapter 4). For a comparison of the two 
data sources utilized here, the Whipple and the Myers indexes are used to gauge the 
extent of heaping at the most preferred terminal digits. The Whipple index is applied 
to measure heaping at age 0 and 5, within the convenient age range of 23 to 62 years. 
The Myers index has been calculated over the age range of 13-82 years.  

Table 7.5 shows the Whipple and Myers indexes for the Indonesian males and 
females population from the 1990 census and 1995 SUPAS. According to the United 
Nations’ grading (UN, 1960; cited in Ariaga et al., 1994) used in the Whipple index, 
the age accuracy of Indonesians in general may be classified as ‘rough’ for the 1990 
census data and ‘approximate’ for the 1995 SUPAS data for both sexes. The Myers 
index for Indonesia decreases from 20.3 and 22.2 in 1990 to 12.0 and 12.8 in 1995 for 
males and females, respectively. Both the Whipple and the Myers indexes 
demonstrate that the quality of Indonesian population data with regard to digital 
preference improved from 1990 to 1995. The age heaping problem has, somehow, 
decreased over time. In the 1990 census, the age heaping problem was greater than in 
the 1995 SUPAS. This table also indicates that the degree of age accuracy varies 
among Indonesian regions.  
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Table 7.5.  Measurement of digital preference by Whipple’s and Myers’ indexes in 
the 1990 census and the 1995 survey for Indonesia and its provinces 

 

  Whipple’s Index  Myers' Index 

Region/Province Census 1990  Survey 1995  Census 1990  Survey 1995 

 Male Female  Male Female  Male Female  Male Female 

 

            

Indonesia 141.7 145.6  116.2 117.0  20.3 22.2  12.0 12.8 

Sumatra            

 

Dista Aceh 161.4 170.6  138.2 144.3  28.4 32.7  20.6 21.8 

 

North Sumatra 123.2 128.0  112.1 113.8  15.7 17.7  14.0 14.0 

 

West Sumatra 156.3 157.2  132.2 130.1  25.3 27.2  18.8 20.1 

 

Riau 153.5 154.6  122.5 117.3  24.9 25.8  15.6 15.9 

 

Jambi 157.0 161.5  136.5 145.2  25.3 28.3  19.0 21.8 

 

South Sumatra 150.7 154.5  130.0 128.8  23.0 25.1  15.8 17.6 

 

Bengkulu 171.6 170.6  130.2 131.2  30.4 32.1  18.8 18.7 

 

Lampung 154.2 162.6  139.3 133.7  22.8 27.1  17.2 18.2 

Java            

 

Jakarta 110.8 108.9  112.1 107.0  12.6 14.6  12.6 14.2 

 

West Java 158.6 161.1  130.0 131.7  26.1 28.3  15.2 16.4 

 

Central Java 142.6 149.9  109.2 110.8  19.1 22.7  11.7 9.8 

 

Yogyakarta 108.9 114.5  92.3 107.2  10.5 12.1  14.1 9.6 

 

East Java 130.6 135.5  98.0 99.7  16.1 18.0  10.9 8.9 

Nusa Tenggara            

 

Bali 153.9 163.6  124.3 133.5  26.7 29.5  16.3 17.9 

 

West N.Tenggara 106.3 105.7  93.8 96.6  13.6 11.9  15.0 13.3 

 

East N.Tenggara 117.5 121.5  108.2 110.4  15.7 16.4  15.3 14.1 

 

East Timor 128.2 137.2  122.4 121.8  19.7 21.6  15.3 16.2 

Kalimantan            

 

West Kalimantan 140.1 145.7  116.8 121.5  20.5 23.4  13.8 17.3 

 

Cetral Kalimantan 174.5 171.5  138.3 130.1  30.2 30.8  18.8 18.4 

 

South Kalimantan 187.7 190.3  119.9 119.4  35.2 38.0  13.4 12.1 

 

East Kalimantan 130.4 130.9  102.2 100.0  17.0 17.7  15.0 16.3 

Sulawesi            

 

North Sulawesi 103.5 105.2  108.3 113.3  12.8 12.4  12.3 12.1 

 

Central Sulawesi 140.1 139.4  123.0 125.9  20.4 21.2  15.5 16.2 

 

South Sulawesi 164.4 164.2  120.8 122.9  29.2 30.0  14.7 15.2 

 

Southeast Sulawesi 144.7 154.1  121.2 122.3  22.7 25.4  14.5 18.3 

            

 

Maluku 121.5 120.5  122.3 110.8  16.8 16.0  17.4 14.8 

 

Irian Jaya 130.8 125.0  111.2 105.7  19.2 20.5  14.7 15.5 

 

            

Notes: a. The full grading given for Whipple’s Index are (1) Highly accurate = less than 105; (2) Fairly 
accurate = 105-109.9; (3) Approximate = 110-124.9; (4) Rough = 125-179.9; and  (5) Very rough= 
greater than 179 (UN, 1960). 

 b. The Myers index is calculated in terms of percentage deviation of 10 percent by using the 
‘blended’ method for starting ages of 13 to 23 and ending age at 82 in all cases. 
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Based on the Whipple index, provinces in Sumatra show a rough degree of age 
accuracy (112.1) for males and a very rough degree (113.8) for females, except for 
North Sumatra in the 1995 SUPAS. The degree of age accuracy of the data in Java 
provinces varies from rough to highly accurate. The age data accuracy of the province 
of West Java is the weakest. It was classified as rough for the two data sources. The 
age data accuracy of the province of East Java improved from a rough classification in 
the 1990 census to highly accurate in the 1995 SUPAS. The age accuracy of the 1995 
SUPAS data for the rest of the Indonesian provinces can be mostly classified as rough, 
except for West Nusa Tenggara, East Kalimantan, and North Sulawesi which are 
classified as fairly accurate and even highly accurate for West Nusa Tenggara.  

Table 7.6 shows a more thorough measure of the Myers index, for a 
comparison of the degree of preference or dislike for each and every one of the ten 
terminal digits. The Myers index is the sum of the deviation of 10 percent, which 
gives an overall measure of the general accuracy of age statement over the chosen 
age range. A somewhat similar pattern of age misreporting is exhibited among the 
Indonesian population in the two data sources. There is considerable ‘heaping’ at 
digits 0 and 5 in the 1990 data, while only at digit 5 in the 1995 data. In other words, 
there is a high preference for digits 0 and 5, and a dislike for other digits, especially 
digits 1 and 2. Over-reporting of persons at ages ending in zero appears to be from 
those at the next successive digit (digits 1 and 2) rather than at the preceding one 
(digit 9). Conversely, over-reporting of persons at ages ending in five seems related 
to digit 4 rather than digit 6. This phenomenon inexplicably occurs in almost every 
region in Indonesia. 

 
Table 7.6.   Measurement of digital preference by Myers index in the 1990 census 

and the 1995 survey for Indonesia 
 

 Census 1990  Survey 1995 

Digit of Age Male Female  Male Female 

Deviation from 10%      
0………… 3.19 4.17  0.06 0.70 
1………… -3.85 -4.22  -2.99 -3.12 
2………… -3.05 -3.30  -2.14 -2.47 
3………… -0.93 -1.08  0.60 0.50 
4………… -1.01 -0.92  -0.21 -0.35 
5………… 5.79 6.20  4.07 3.88 
6………… -0.44 -0.74  0.42 0.59 
7………… 0.30 -0.07  0.62 0.45 
8………… 0.88 0.71  0.24 0.26 
9………… -0.88 -0.76  -0.68 -0.45 

      
Myers index 20.3 22.2  12.0 12.8 

      

 
As the age distribution in the Indonesian regions is distorted by age 

misreporting, smoothing techniques for correcting this problem are required. Manual 
X from the United Nations (1983) describes three techniques for adjusting distorted 
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age distributions, which can be applied to a single age distribution: (1) fitting a stable 
population, (2) reducing the effects of age heaping, and (3) comparing with a 
standard age distribution. The concept of a stable population, which assumes that 
fertility and mortality will remain constant for a sufficiently long time, as ultimately 
an unchanging age distribution is not true of the current Indonesia population. 
Therefore the technique associated with a stable population will not be considered 
here. Working with the population data from Bangladesh, the UN (1983) found that 
the second method (i.e. reducing the effects of age heaping) yielded smoothed age 
distribution that was closer to the reported age distribution than the third method 
(i.e. comparing with a standard age distribution). The technique used for reducing 
the age-heaping effect expressing the cumulated age distribution as polynomials. 
Another method, namely the Feeney method, is also used to correct age distribution 
for heaping in multiples of five (Saxena and Gogte, 1993). For the purpose of this 
study, both the UN (1983) method on reducing the age heaping effect and the Feeney 
method for correcting age distribution for heaping in multiples of five are used. 

Figure 7.4 shows the adjusted population for Indonesian males in 1990 by 
reducing the effect of age heaping (UN’s method) and correcting age distribution for 
heaping in multiples of five (Feeney’s method), then comparing the results to 
observed Indonesian male in 1990. As can be seen from this comparison the UN 
method did not yield a close approximation to the observed population for the 
younger age population. For the population above 10 years of age, however, the 
results are acceptable and they provide a close approximation to the observed 
population. Better results and closer approximation to the observed data is obtained 
through Feeney’s method. Hence, the present research will rely on the Feeney 
method for correcting and adjusting the age heaping problem. 

 
Figure 7.4. Observed and adjusted male population, Indonesia, 1990  
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In order to obtain single-year age groups distribution of the Indonesian 
population in every region, the method of interpolation of grouped data is utilized. It 
is assumed that the pattern of distribution of grouped data is a valid indication of the 
pattern of the distribution within groups. The method used here is the moving 
average of Sprague’s fifth-difference formula as described in Shryock and Siegel 
(1973). This method uses a linear equation with five different coefficients of 
multipliers that are applied to the given data. As the data are grouped in five-year 
age groups, thus sets of multipliers based on the Sprague formula allow for 
subdividing the intervals into fifths (single-year of age groups). 

The Sprague components consider five different sets of multipliers that can be 
applied to different age groups. These different sets of multipliers are fully described 
in Saxena and Gogte (1993). For example, the formulas for calculating the population 
size at single-year age group (Pi) are as follows: 
 

 P PG P G P G P G
i x x x x
= + + +

+ + +11 5 12 10 13 15 14
 ; x(age) = 0-4    (7.6a) 

 

 P P G P G P G P G
i x x x x
= + + +

− + +5 21 22 5 23 10 24
 ; x(age) = 5-9   (7.6b) 

 

P P G P G P G P G P G
i x x x x x
= + + + +

− − + +10 31 5 32 33 5 34 10 35
     (7.6c) 

; x(age) = 10-14 (up to the next last open-ended age group) 
 

P P G P G P G P G
i x x x x
= + + +

− − +10 42 5 43 44 5 45
 ; x(age) = next to last age group  

   (7.6d) 

P P G P G P G P G
i x x x x
= + + +

− − −15 52 10 53 5 54 55
 ; x(age) = last open age group  

    (7.6e) 
 
Consider the following calculation of the population aged 7 years old based 

on the Sprague multipliers: 
 

Age groups (years) Population 
0 – 4 10,204,134 
5 - 9 11,349,671 

10-14 10,425,429 
15-19   9,635,492 

 

Age 7 is the ‘third fifth’ of the age group 5-9. The set coefficient based on the Sprague 
formula yields the following values: 

(G21, G22, G23, G24) = (-0.0160, 0.1840, 0.0400, -0.0080) 

 

Using equation 7.6b and the four population groups above (P0-4, P5-9, P10-14, P15-29), 
then population aged 7 can be calculated as: 

 

-0.0160(10204134) + 0.1840 (11349671) + 0.0400 (10425429) - 0.0080 (9635492) 
=  2,286,492  
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The same methods have been applied to the population in all Indonesian 
regions to generate the population data by single year of age, sex (male and female) 
and region (27 regions). Figure 7.5 shows the observed and adjusted population 
derived from the 1990 census and the 1995 SUPAS data for the Indonesian 
population at national level. It shows that the 1995 SUPAS data is saddled with fewer 
age heaping problems compared with the 1990 census data. However, considering 
the fact that the 1995 SUPAS data are basically estimated data, the 1990 census data is 
more appropriate as the base population data for projection. The estimated 1995 
SUPAS data will be used for checking the actual population in 1995.  

 
Figure 7.5. Observed and adjusted population, Indonesia 1990 and 1995 
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The procedures applied for estimating and constructing the base population 
data are summarized in Diagram 7.1. The unclassified age group data have been 
uniformly distributed within the population aged 60 and above. It is assumed that 
most of the unclassified population belongs to the elderly population (aged 60+). 
 

Diagram 7.1.  Summary of estimation and construction procedure of base population 
data 
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7.4 Fertility Estimation 
 
Prior to the 1990s, effort had been made to indirectly estimate Indonesia’s fertility 
rates. The own children (OC) method has been applied mostly to estimate the TFR 
from censuses and surveys (e.g. Cho et al. 1976; Mamas et al., 1991). Other methods 
like the last live birth (LLB) was applied to the 1980 census and the 1985 SUPAS data 
(Dasvarma and Hull, 1984; 1987). However, the OC and the LLB methods have 
frequently yielded inconsistent results, particularly for subnational levels outside of 
Java and Bali. It has been found that estimates of the TFR by the LLB method are 
usually lower than the OC method.  

Assessing fertility levels by the direct method has been utilized in connection 
with the 1987 National Indonesia Contraceptive Prevalence Survey (NICPS) and the 
Indonesia Demographic and Health Surveys (IDHS, 1991, 1994 and 1997). The 

Uniformly distributed within population
aged 60+ (assumed that those of
unclassified age are the elderly)

Adjust population data: 
- Correcting age distribution for heaping in 

multiples of five (Feeney’s method) 

Interpolate grouped data into single 
years of age (moving average with 
Sprague multipliers) 

Base population data 

(adjusted and classified by single year of age, sex, and region) 

Data tabulation by age,  
sex and region 

Data assessment 

Measure the digital preference (Myers’s and 
Whipple’s indexes) 
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following attempts to estimate fertility rates for single-year age groups by using the 
direct method. The section starts with the method applied and data used followed by 
empirical results. In addition, based on the discussion of the fertility model in the 
previous section, the double exponential function is used.  
 

7.4.1 Method 

 
Age-specific and total fertility rates will be calculated for Indonesia and its 27 
provinces from the IDHS data for three series in 1991, 1994 and 1997. The fertility 
rates will directly be estimated from the birth history by determining the number of 
live births and women exposed to risk during the most recent period prior to the 
survey. This is because the IDHS is a retrospective survey, which is susceptible to 
recall problems among the respondents. Such problems are expected to be less 
serious for more recent periods. Therefore, the event and duration of risk in more 
recent periods are better for the analysis. 

It is worthwhile mentioning that at the beginning of this analysis we 
considered the observation period for the last 12 months prior to the survey time, 
including the month of survey (0 month prior to survey). At national level, we found 
enough observations for the analysis. Nevertheless, at subnational level, few 
observations were made for that period in some provinces. Therefore, in order to 
obtain enough observations for the fertility analysis at the subnational level, the 
observation window period had to be extended from 12 months into 36 months prior 
to the survey.1 This period starts from 1 to 36 months prior to the survey time and 
excludes the month which the survey took place, due to under-representation. In 
some provinces hardly any births occurred at the survey time, e.g. the province of 
Yogyakarta in the 1994 IDHS.  

Instead of using the fertility levels (i.e. total fertility rate) that have been 
estimated in the IDHS reports, the present study will recalculate the fertility levels. 
The IDHS reports used the period data for the period 1-36 months prior to the survey, 
and assumed that events (births) occurred at the end of the month (Muhidin, 1999). 
Although this type of the period data has been mostly utilized in the fertility 
projections for Indonesia, it is different from the type of data needed for projection 
purposes. Thus, in this section, we consider the rates derived from the period-cohort 
data. For a discussion of data type and the distinction between period and period-
cohort observation plans, please refer to Chapter 5.  

In the IDHS, events are recorded retrospectively from women who were alive. 
There is no information on women who were not alive at the time of survey. 
Information recorded includes date of interview, birth date of women and birth date 
of children. The exact date of events, however, is not known. Hence, it is assumed 
that events occurred in the middle of the month. The time is expressed in months 
and it is mostly calculated in the Century Month Code (CMC)2. From the 1994 IDHS, 

                                                           

1 Before expanded into 36 months prior to survey, the period of observation window was also tested at 
24 months prior to survey.  
2 CMC is the number of the months since the start of century (e.g. 1 = January 1900).  
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for example, complete interviews were obtained from 28,168 women aged 15-49 at 
the time of survey. The interview was conducted between July and November 1994 
(i.e. 1135 and 1139 in CMC, respectively). The date of birth of the oldest woman was 
recorded as 536 in CMC, which means she was born in August 19443. The youngest 
woman recorded has a birth date in September 1979 (i.e. 957 in CMC). A full birth 
history was obtained from each woman, and information on name, sex, month and 
year of event (birth) for each live birth was collected. The youngest child was born in 
September 1994 (i.e. 1137 in CMC) and the oldest in January 1957 (i.e. 685 in CMC).  

To measure the fertility rates, numerators are calculated by summing the 
number of live births that occurred in the period of 1-36 months prior to the survey 
time. It is determined by the date of interview (in CMC) and the date of birth of the 
child (in CMC). The births are classified by the age of the mother at the time of birth 
and at survey time. The age of the mother was determined by the mother’s date of 
birth. The denominators are the number of woman-months lived in each of the 
specified age groups, again during the period of 1-36 months prior to the survey 
time. The birth data are tabulated by the calendar month of the occurrence and by the 
mother’s age at the time of survey. The age of the mother at the time of survey is 
derived from the equation as follows: 
 

BWSSW
DDAGE −=          (7.7) 

 

where: AGESW = Age of woman (months) at survey time  
D

S
  = Date of interview (CMC)   

BW
D = Date of birth of woman (CMC) 

 

Each birth is classified according to the calendar month in which it occurred. 
The age of the children at survey time can be derived as follows: 

 

BCSSC
DDAGE −=           (7.8) 

 

where: AGESC  = Age of children (months) at survey time  

BC
D  = Date of birth of child (CMC) 

D
S

   = Date of interview (CMC) 
  
 

7.4.2 Empirical Estimation 
 
Using equation 7.7 we obtain the number of women interviewed in the IDHS. Table 
7.7 shows that, by using weighted numbers, about 38,331 women aged 15 to 49 years 
at the time of survey were observed in the 1994 IDHS. In this case, the weighted 
number is necessary in order to permit an accurate comparison of regions within a 
country (IDHS manual, 1987). For Indonesia, whose geographical coverage is 

                                                           

3 CMC = 536, year = 1900+truncate (536/12) = 1944; month = 536 – (44*12) = 8 or August. 
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expansive, a large sample is more difficult to manage and supervise. The availability 
of funds is also another limiting factor. Hence, caution is called for in allowing an 
inflated (weighted) sample size.  

During the entire period before the survey, observed women had 95,087 
children with an average of about 2.48 live births. Out of 1,625 women aged 15 years 
at the survey time, 1,382 of them had no children and 244 women had 1 child during 
the entire period before the survey. The second part of Table 7.7 shows the data 
aggregated into 5-year age groups. There were about 7,579 women aged 15-19 at the 
time of survey. In this age group, 4,696 women had no child. The total number of 
children ever born during the entire period before the survey was 3,166 children.  

From equation 7.8, the number of children is obtained by the current age of 
children. Since the month of the interview is excluded, it means the children were at 
least 1 month old at the survey time. The month prior to survey is determined by 
using the age of the children. In order to obtain the period-cohort data, these data are 
tabulated with the age of the mother at the time of survey. Since the IDHS is a 
retrospective survey, then it has been assumed that the number of women by their 
cohort in every period remains similar to the number of women at survey time.  
 

Table 7.7.  Number of women and children born alive, the 1994 IDHS 
 

Age of Number of women  Children ever 
Women Un-  Number of children ever born**  born 

(years*) weighted Weighted 0 1 2 3 4 5 6+ Total Average 

            

15            53 1,625   1,382      244           244  0.15 

16            81 1,544   1,151      381         12     405  0.26 

17          209 1,527      853      611         63     737  0.48 

18          303 1,535      763      682         81            8   878  0.57 

19          437 1,347      546      709         88           2          0           2  903  0.67 

… … … … … … … … … … … … 

47          550 562         15         30         63         56         78         77      242 2,912  5.18 

48          731 685         16         57         62         75      109         87      279 3,417  4.99 

49          570 528         19         31         40         60         65         54      259 2,884  5.46 

Total     28,168 38,331   6,701   9,487   7,031   5,270   3,399   2,231   4,212 95,087  2.48 

            

Age group          

15-19      1,083 7,579   4,696   2,626      245           2           8           2          0 3,166  0.42 

20-24 3,894 6,563   1,074   3,655   1,408      353         61           9           2 7,836  1.19 

25-29 5,535 6,342      378   1,836   2,182   1,196      510      172         68 13,119  2.07 

30-34 5,618 5,964      220      605   1,646   1,575      920      527      470 18,046  3.03 

35-39 5,051 5,018      115      363      807   1,171      944      606   1,013 19,534  3.89 

40-44 3,736 3,754      126      195      453      613      529      528   1,309 17,430  4.64 

45-49 3,251 3,111         92      206      289      360      427      387   1,349 15,955  5.13 

Total 28,168 38,331   6,701   9,487   7,031   5,270   3,399   2,231   4,212 95,087  2.48 

 

Notes: * Age of women is age at the time of survey.  
             ** Children ever born are all children who were born in the entire period before the survey. 
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Table 7.8 presents the number of events (live births) recorded in the 
observation period (1-36 months prior to the survey). During the first month prior to 
the survey, 315 children were born to women aged 15 to 49 years, while, in the 36th 
month, 293 children were born. Thus, by adding the number of births in the 
observation period it can be seen that 10,248 children were born during the period 1 
to 36 months prior to survey. Table 7.8 also shows the person-months lived by the 
women which is obtaining by estimating the duration of exposure to the risk of having 
a live birth. It is calculated from the number of women by their ages at the time prior 
to survey and tabulated by age of the women and the time period prior to survey. It 
has been assumed that births occurred in the middle of the month. Therefore, the 
person-months lived by the women aged x in the period (t,t+1) is determined by the 
number of women and events (e) that occurred within that period.  
 

Table 7.8. Number of all children born alive by age of women at survey time and 
months-lived by women (period-cohort data), IDHS 1994 

 
Age of          Total Months- 

Women Time prior to survey (month) and number of children born  children born lived 

(Years)* 1 2 3  … 34 35 36  1 to 36 1-36 

15 0 0 1  … 0 0 0  8      58,511  
16 0 1 1  … 0 0 2  27      55,579  
17 11 11 14  … 0 0 1  113      54,925  
18 9 15 9  … 8 4 1  198      55,165  
… … … …  … … … …  … … 
47 4 0 0   4 0 0  15 20,214 
48 0 0 0  … 0 1 4  9      24,656  
49 0 0 0  … 0 0 0  3      19,013  

Total 315 308 256  … 272 308 293  10,248 1,374,786  
            
Age group            

15-19 35 47 36  … 9 5 3  626    272,549  
20-24 78 91 71  … 67 81 62  2,635    234,942  
25-29 85 82 67  … 75 94 71  2,904    226,855  
30-34 59 60 47  … 53 69 77  2,237    213,581  
35-39 36 18 27  … 47 32 55  1,267    180,028  
40-44 16 8 9  … 17 24 20  505    134,881  
45-49 5 0 0  … 5 4 6  75    111,949  
Total 

 
315 308 256  … 272 308 293  10,248 1,374,786  

Note:  * Age of women (years) is age at survey time.  
 

To obtain person-months lived, the following equation is used: 

t x t x t x
L W E= − 0 5. *         (7.9a) 

 
Where:

t x
L = Person-months lived by women age x (completed years) at time t 

t x
W = Number of women aged x at time t 

t x
E = Number of birth (events) of women aged x at period t 
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Regardless of the fecundity of the women, it is assumed here that all women 
are at risk during the entire period, even those women who may have just had live 
births or those who have been sterilized. In other words, the number of women aged 
x at time t (

t x
W ) remains constant for every month of the observation period. 

Therefore, equation 7.9a can be expressed as follows: 
 

t x t x t x

n

L n W E= − ∑05
1

. *        (7.9b) 

 
where n is the length of the observation period (i.e. 36 months in this case). 

 
From the 1994 IDHS data, in terms of person-months lived by women, Table 

7.8 shows that the 38,331 women had a duration of exposure of 1,374,786 women-
months lived (36x38,331 - 0.5x10,248)4, an average of 35.9 months 
(=1,374,786/38,331). Though the observation window is 36 months (i.e. 1-36 months 
prior to the survey), the average value obtained is not exactly 36 months because of 
the weighted values used in calculation of the months lived by the women and the 
number of births, which resulted in the rounding of the decimal numbers. This risk 
exposure is contributed by the women aged 15 to 49, of whom about 1,625 women 
were aged 15 years and 528 women were aged 49 years at time of survey.  

The same methods are employed in Table 7.9 to calculate the number of 
children by age at time of survey and age of mother for the 1991 and 1997 IDHS data 
using period-cohort data. Table 7.9 shows that there were 8,827, 10,248 and 9,886 
births, respectively, occurred within the period 1-36 months prior to the 1991, 1994 
and 1997 IDHS. 31,027 women were observed in the 1991 IDHS, and 38,620 women 
in the 1997 IDHS. During the observation period of 1-36 months prior to the surveys, 
these women were exposed to risk for approximately 1,112,648 months in the 1991 
IDHS and 1,385,394 months in the 1997 IDHS. The average duration of exposure of 
women during the observation period is not exactly 36 months, but 35.9 months 
(=1,112,648/31,027 and 1,385,394/38,620) for both the 1991 and 1997 IDHS. The same 
explanation used for the 1994 IDHS data is also relevant for the 1991 and 1997 IDHS 
data, i.e. because of the accumulation of rounding decimal number in weighted 
values.  

With the number of events (births) and the exposure (months lived) obtained, 
the fertility rates can be estimated. Table 7.10 shows the estimation of TFR for 
Indonesia and its 27 provinces by using the period-cohort data derived from the 1991, 
1994, and 1997 IDHS. Compared with the TFR estimated by using the period data as 
reported in ICBS (1992, 1995, 1998), the TFR results are very close.  
 

                                                           

4 The months lived by women, i.e. 1,374,786 is obtained by considering the two decimal numbers of 
weighted values in the number of women (38330.82) and the number of children born (10247.79). Once 
the decimal number is omitted, then it is equal to 1,385,040=36*38,331 – 0.5*10,248, an average of 36 
months. 
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Table 7.9.   Number of women, births and women-months lived, and age-specific 
fertility rates Indonesia, 1989-1991, 1992-1994 and 1995-1997  

 

Age of Number of women  Number of births*  Women-months lived 
Women* IDHS91 IDHS94 IDHS97 IDHS91 IDHS94 IDHS97  IDHS91 IDHS94 IDHS97 

15 1126 1625 1593  9 8 17  40530 58511 57343 
16 1364 1544 1488  24 27 31  49085 55579 53559 
17 1422 1527 1566  84 113 96  51150 54925 56333 
18 1273 1535 1424  181 198 222  45726 55165 51167 
19 1169 1347 1236  250 279 276  41973 48370 44358 
20 1546 1507 1499  503 511 484  55423 53999 53708 
21 1038 1297 1172  425 479 448  37168 46437 41970 
22 1103 1303 1318  541 531 572  39435 46640 47170 
23 974 1179 1250  478 533 504  34817 42189 44757 
24 879 1277 1128  472 581 510  31414 45678 40338 
25 1479 1596 1515  727 708 603  52891 57104 54231 
26 1070 1120 1251  510 505 600  38276 40066 44734 
27 1021 1087 1325  486 566 629  36511 38844 47394 
28 986 1280 1243  500 559 580  35244 45794 44468 
29 856 1259 1029  408 566 437  30627 45048 36829 
30 1400 1555 1224  597 677 499  50113 55644 43816 
31 830 1129 1040  362 472 430  29705 40414 37219 
32 856 1213 1300  333 424 463  30636 43457 46561 
33 718 931 1024  284 303 320  25702 33360 36704 
34 648 1136 1090  209 360 385  23226 40706 39053 
35 1204 1380 1416  359 396 408  43155 49469 50780 
36 734 953 956  228 271 230  26314 34159 34284 
37 662 974 1135  183 244 233  23736 34931 40756 
38 674 859 927  150 194 209  24188 30817 33257 
39 501 854 895  94 161 159  17996 30652 32123 
40 970 1047 1022  163 181 155  34836 37616 36719 
41 477 764 731  70 99 100  17133 27463 26270 
42 467 778 884  56 109 104  16790 27969 31756 
43 442 610 781  27 74 55  15915 21912 28092 
44 288 554 702  21 41 31  10375 19920 25262 
45 810 818 970  41 36 55  29126 29418 34904 
46 505 518 634  21 12 12  18179 18648 22820 
47 407 562 671  13 15 16  14640 20214 24156 
48 645 685 702  12 9 6  23224 24656 25282 
49 483 528 478  7 3 5  17386 19013 17221 

ALL 31027 38331 38620  8827 10248 9886  1112648 1374786 1385394 
            

15-19 6320 7579 7308  547 626 643  227259 272549 262760 
20-24 5548 6563 6367  2419 2635 2518  198535 234942 227943 
25-29 5421 6342 6363  2631 2904 2847  193849 226855 227656 
30-34 4442 5964 5678  1784 2237 2097  159002 213581 203352 
35-39 3784 5018 5328  1014 1267 1239  135721 180028 191200 
40-44 2652 3754 4120  338 505 446  95303 134881 148100 
45-49 2859 3111 3456  93 75 95  102890 111949 124383 
ALL 31027 38331 38620  8827 10248 9886  1112648 1374786 1385394 

            

Note:  * Events (births) occurred within 1-36 months prior to survey and age of women is age 
at survey time.  
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Table 7.10. Total fertility rate (TFR) from period data (reported) and period-cohort 
data (estimated), Indonesia, 1989-1997  

 

  IDHS Report (period data)  Predicted (period-cohort data) 

 Region/province 1989-91 1991-94 1994-97  1989-91 1991-94 1994-97 
  IDHS91 IDHS94 IDHS97  IDHS91 IDHS94 IDHS97 

         
Indonesia 3.02 2.86 2.78  3.05 2.84 2.79 
Sumatra        
 Dista Aceh 3.76 3.30 3.00  3.82 3.28 3.02 
 North Sumatra 4.17 3.88 3.72  4.20 3.80 3.76 
 West Sumatra 3.60 3.19 3.40  3.71 3.22 3.48 
 Riau - 3.10 3.20  3.80 3.05 3.36 
 Jambi  - 2.97 3.42  3.23 2.83 2.90 
 South Sumatra 3.43 2.87 2.64  3.46 2.87 2.73 
 Bengkulu - 3.45 2.97  4.32 3.46 3.05 
 Lampung 3.20 3.45 2.91  3.20 3.45 2.93 

Java        
 Jakarta 2.14 1.90 2.04  2.10 1.89 2.06 
 West Java 3.37 3.17 3.02  3.39 3.16 2.95 
 Central Java 2.85 2.77 2.63  2.82 2.81 2.63 
 Yogyakarta 2.04 1.79 1.85  2.01 1.76 1.86 
 East Java 2.13 2.22 2.33  2.11 2.23 2.34 

Nusa Tenggara        
 Bali  2.22 2.14 2.12  2.17 2.15 2.15 
 West N.Tenggara 3.82 3.64 2.95  3.58 3.57 2.91 
 East N.Tenggara - 3.87 3.45  4.30 3.69 3.51 
 East Timor - 4.69 4.43  4.45 4.71 4.44 

Kalimantan        
 West Kalimantan 3.94 3.34 3.35  3.55 3.37 3.31 
 Central Kalimantan - 2.31 2.72  2.09 2.25 2.69 
 South Kalimantan 2.70 2.33 2.57  2.34 2.32 2.59 
 East Kalimantan - 3.21 2.85  4.15 3.10 2.85 

Sulawesi        
 North Sulawesi 2.25 2.63 2.60  1.98 2.62 2.61 
 Central Sulawesi - 3.08 3.04  2.46 3.05 2.99 
 South Sulawesi 3.01 2.92 2.88  3.12 2.94 2.95 
 Southeast Sulawesi - 3.52 2.92  2.93 3.42 2.86 
         

Maluku - 3.70 3.31  3.01 3.61 3.41 
Irian Jaya - 3.15 3.38  1.77 3.19 3.41 

         

Sources: the 1991, 1994, and 1997 IDHS and calculated by author.                 

 
7.4.3 Regional Fertility Models 
 
It has been demonstrated in the previous section that age-specific fertility rates by 
single-year of age groups can be obtained from the IDHS data. In the three data sets, 
however, some irregularities (distortion) were found in the age distribution of 
women. There was age heaping (particularly at ages ending in 0 and 5), which 
distorted the number of births (events) reported by these women and the women-



THE POPULATION OF INDONESIA 
 

 248 

months lived (exposure). In addition, it contributed to a distortion of the curve of 
age-specific fertility rates. Since the focus of this analysis is fertility rate, then the 
smoothing procedure is applied only to the irregularities in fertility rates. In this case, 
the double exponential model was utilized.  

Figure 7.6 shows that for the 1991, 1994 and 1997 IDHS data, the double 
exponential model fits the Indonesian fertility curves very well. Comparing the 
curves of the 1991 and 1994 IDHS data, these two distributions appear to coincide 
with the postponement in the age of having a child. However, the 1997 data shows 
that when all women of different ages reduced their fertility, the curve shifts to the 
previous pattern at a lower level. Apart from fitting the fertility curves of Indonesian 
fertility over time, the parameters of the double exponential model appear to offer 
some demographic interpretation. The increasing values of the parameters in the 
double exponential model for Indonesia and its regions over time suggest changes in 
the timing and level of fertility in Indonesia are captured by this model. The changes 
in the median age of motherhood in the country and its regions over time are also 
reflected.  

 
Figure 7.6. Age-specific fertility rates predicted by the double exponential model, 

Indonesia, 1989-1991, 1992-1994 and 1995-1997 
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Figure 7.7 presents the fertility patterns (i.e. age-specific rate and its 
percentage distribution) for the Indonesian regions in the period 1991-1994 (the 1994 
IDHS). In terms of age-specific fertility rates, the fertility patterns seem to depend on 
the TFR. Where the regional TFR is higher than the national TFR, the regional fertility 
patterns are drawn on top of the national curve as can be seen in most provinces in 
Sumatra, East Timor, Maluku and Irian Jaya. Conversely, the regional fertility 
patterns are found below the national curve when the regional TFR is lower than the 
national TFR (i.e. provinces in Java and Bali). The fertility patterns for most provinces 
in Kalimantan and Sulawesi are close to the national pattern. The percentage 
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distributions of fertility rates, in addition, vary among the Indonesian regions. The 
percentage distribution does not seem to depend on the TFR, for example, the 
provinces of East Java and Bali. Though the TFR for these two provinces are slightly 
different (i.e. 2.23 and 2.15, respectively), the percentage distribution of their fertility 
rates is totally different.  
 

Figure 7.7. Age-specific fertility rates predicted for Indonesian regions, 1992-1994  
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Bali, Nusa Tenggara and Kalimantan  
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Sulawesi, Maluku and Irian Jaya 
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Diagram 7.2 summarizes the procedure for estimating and constructing the 
base fertility data for the 1991, 1994 and 1997 IDHS data. Although the regional total 
fertility rates (TFR) can be estimated from these data sources, the age-specific fertility 
rates from the 1991 IDHS are not fully representative of some Indonesian regions (i.e. 
parts of Sumatra, Kalimantan, and Sulawesi). Therefore, only the 1994 and 1997 
IDHS are used as data sources for estimating and constructing the base fertility data.  

 
Diagram 7.2. Summary of estimation and construction of base fertility data 
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Adjust fertility data: 
- Extend the observation period from 12 months to 36 months prior to the survey 

time and not including the month of survey.  
Calculate age-specific fertility rate (period cohort rate): 
- Obtain number of events (births) and exposure (women-months lived) 

Smooth age-specific fertility rates by using the double exponential model and convert 
grouped data into single-year age group in every region 

Base fertility data 
(classified by single year of age of women, i.e. 15-49 years, and region) 

Data tabulation 
Number of births and women 

by age, sex and region 

Data assessment: 
Observation period was  

12 months prior to survey 
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Models for regional fertility schedules, using the double exponential, are 
presented in Table 7.11. It shows that the goodness-of-fit of these models on the 
average is good, above 0.80. In some provinces, however, there is less goodness-of-fit 
of the model and the R-squared values are below 0.80, e.g. the provinces of 
Yogyakarta, Central and East Kalimantan, Central Sulawesi, and Irian Jaya. 
 
Table 7.11.  Parameters of the double exponential model for Indonesian fertility, 

1992-1994  
 

 

 Parameters  Goodness- 

Region/province α1 α2 µ α3 α4  of-fit  

 

        

Indonesia 0.4393 0.1783 31.83 0.1121 -0.0143  0.98 

Sumatra        

 

Dista Aceh 0.3226 0.2300 36.50 0.1029 -0.0048  0.90 

 

North Sumatra 0.6196 0.2011 31.62 0.1327 -0.0056  0.93 

 

West Sumatra 0.2368 0.2520 39.28 0.0985 0.0010  0.91 

 

Riau 0.5308 0.1772 27.79 0.1557 0.0000  0.90 

 

Jambi  0.4421 0.1160 24.52 0.1627 -0.0123  0.81 

 

South Sumatra 0.4431 0.1265 23.09 0.2182 -0.0024  0.88 

 

Bengkulu 0.5921 0.1520 24.52 0.1951 0.0000  0.86 

 

Lampung 0.4723 0.0737 20.79 0.1889 -0.0426  0.89 

Java        

 

Jakarta 0.3406 0.1850 28.11 0.1564 0.0000  0.93 

 

West Java 0.5356 0.1077 25.76 0.1301 -0.0320  0.92 

 

Central Java 0.4842 0.1415 22.31 0.2885 0.0000  0.89 

 

Yogyakarta 0.3266 0.1579 25.43 0.1891 0.0000  0.76 

 

East Java 0.3221 0.1202 20.53 0.2701 0.0000  0.86 

Nusa Tenggara        

 

Bali  0.3805 0.1607 20.69 0.3329 0.0012  0.88 

 

West N.Tenggara 0.5710 0.1633 28.41 0.1435 0.0000  0.81 

 

East N.Tenggara 0.5540 0.1686 31.63 0.1204 0.0000  0.83 

 

East Timor 0.7849 0.1428 25.12 0.2194 0.0000  0.85 

Kalimantan        

 

West Kalimantan 0.5034 0.1799 30.93 0.1178 -0.0100  0.85 

 

Central Kalimantan 0.1856 0.0628 18.58 0.7513 0.0000  0.69 

 

South Kalimantan 0.2075 0.2576 33.65 0.1152 0.0127  0.81 

 

East Kalimantan 0.4877 0.1326 25.76 0.1584 0.0000  0.72 

Sulawesi        

 

North Sulawesi 0.4636 0.1508 26.33 0.1605 -0.0032  0.80 

 

Central Sulawesi 0.3337 0.1008 21.36 0.4025 0.0065  0.78 

 

South Sulawesi 0.4496 0.1886 31.04 0.1310 -0.0013  0.86 

 

Southeast Sulawesi 0.4436 0.1135 22.31 0.2968 0.0055  0.86 

 

        

Maluku 0.6184 0.1446 26.34 0.1670 0.0000  0.80 

Irian Jaya 0.4656 0.1642 29.20 0.1274 0.0000  0.72 

        

Note:  Goodness-of-fit values are derived from R-squared values. 
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7.5 Mortality Estimation 
 
It has been noted previously that the mortality data available in Indonesia are mostly 
information on infant and child mortality. These data are on the proportion of 
children who died at a certain age of the mother. Using the indirect methods (e.g., the 
Brass method or its modifications), it is therefore possible to convert the data into 
measures of infant and child mortality. Meanwhile, the direct estimation method is 
also utilized with the availability of the IDHS data. It is not surprising that past 
Indonesian mortality analyses emphasized infant and child mortality with little 
known about actual mortality rates at other ages. Life tables from Coale-Demeny, 
particularly the West Model, have been used to describe the Indonesian mortality 
conditions and life expectancy as well. A few studies (see Chapter 2), which focused 
on estimating the Indonesian adult mortality, have shown that the pattern of 
Indonesian mortality differs from the West Model of the Coale-Demeny life tables.  

In this research, an estimate of Indonesian mortality in terms of infant and 
adult mortality rates is attempted for all regions in Indonesia. The infant mortality 
rates (IMR) are calculated from the IDHS data as a ratio of the number of infant 
deaths (before reaching the age of one) to the number of children ever born in a 
particular time period. The adult mortality rates are calculated from the SUSENAS 
data as a ratio of the number of deaths (deaths which occurred within a year prior to 
the survey) to the midyear population. These mortality rates are estimated by the 
direct method. This section starts by discussing the estimations of infant mortality 
rates in section 7.5.1 and then continues with adult mortality rates in section 7.5.2. 
The final section 7.5.3 discusses the regional mortality models that have been 
developed by using regional IMR and mortality patterns estimated in the preceding 
sections.  

 

7.5.1 Infant Mortality  
 
Similar to fertility rates in the previous sections, infant mortality rates are calculated 
for Indonesia and its 27 provinces by using the Indonesia Demographic and Health 
Survey (IDHS) data for three series in 1991, 1994 and 1997. Infant mortality data are 
derived from the birth history section of individual questionnaires. The respondents 
were interviewed about their childbearing experience, e.g., the number of all children 
ever born, either living in the household or living elsewhere, and those who have 
died. For children still alive, information about his/her age at the last birthday and 
whether the child resided with his/her mother was obtained. For children who had 
died, the respondent was asked to provide the age at death. The ages and other 
important dates in the DHS survey were recorded in both months and years and 
were coded in CMC (Century Months Code).   
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7.5.1.1 Method 

 
For projection purposes, infant mortality rates are obtained from the period-cohort 
probability of dying in the first year of life (qo). The probability of dying is obtained 
by dividing the number of deaths occurring among children of relevant age, who 
were exposed to death within the interval age, to the number of children exposed to 
death (risk set) in the same age. In this research only the infant deaths of the children 
who were born in the period 0-4 years prior to survey are taken into account. For 
example, for the 1994 IDHS data, the children who were born in the period 1990-1994 
are relevant to this study. This is different from the reference period as used in the 
IDHS reports. The official report used the period data from the birth cohort of 0-9 
years prior to survey, and assumed that the events (infant deaths) occurred in the 
middle of month (Muhidin, 1999).  

It is worth mentioning here that in the beginning the data from children born 
within 12 months prior to the survey were considered to make it consistent with the 
estimation on adult mortality from the SUSENAS data, where the events (deaths) 
occurred within 12 months prior to survey. At national level, there was no problem. 
At regional level, however, there were some regions with few infant deaths. In order 
to obtain enough observations for estimating infant mortality at regional level, thus 
the observation window period was extended to 60 months prior to the survey. In 
addition, it is assumed that the IMR has not changed within that period. 

In the IDHS data, live births were classified by the calendar month in which 
the events occurred and by the age of the mother at the time of birth. The age of the 
children (in months) at survey time can be derived from the relation between the 
dates of birth of the children and the dates of the interview as shown in equation 
7.10. 

 

BCSSC
DDAGE −=           (7.10) 

 

Where: AGESC  = Age of children (months) at survey time  

 
BC

D  = Date of birth of child (CMC) 

 D
S

   = Date of interview (CMC) 

 
In order to estimate infant mortality, the dates of death have to be obtained. 

For children who died at age below one month, the event was recorded in days, 
whereas for those who died at ages between one month to two years old, it was 
recorded in months. To determine the probability of dying in the first year of life, 
months will be used as the unit of time. We follow the live status of children, who 
were born within 5 years prior to survey time, from 0 to 11 months of their life. The 
probabilities of surviving through the subintervals are calculated first by subtracting 
the probability of dying from one (see equation 7.11). The subinterval probabilities 
included within the age limit (0 to 11 months) are then multiplied with each other. 
Finally this product is subtracted from one to give the probability of dying within the 
first year of life.  



THE POPULATION OF INDONESIA 
 

 254 

∏
=

=

−−=

11

0

011
])[1(1

x

x

xqq        (7.11) 

 

Where: 
011

q = the probability of dying in first year of life  

 q[x] = the sub-interval probabilities of dying  
 
Some remarks need to be made in this analysis: (1) Different entry dates are 

put together so as to yield an overall picture concerning the experiences of a cohort 
with a common entry date.5 (2) The population is assumed to be homogeneous, and 
that the censoring and failure mechanisms are independent. (3) The events are 
recorded in months, and the choice of the unit of time is also in months. (4) The 
calculation of the probability of dying (q) is based on an assumption that the event 
occurred in the middle of the month, which includes censored cases at various time 
intervals. 

 
7.5.1.2. Empirical Estimation 
 

To illustrate the estimation process, the 1994 IDHS data is used. A number of 
observations included in this example are shown in Table 7.12. About 16,985 children 
were born during 0-4 years prior to survey. About 179 children aged 0 month were 
recorded at the time of survey. During this time, 3 of them died in the same month, 
while 176 children were still alive at the time of survey. Table 7.12 also shows that 
507 children died at age 0 month during the entire period of 0-4 years prior to the 
survey, while about 89 children died at age 1 month during this period. 

The above data include a number of censored observations, i.e. children who 
have not been exposed to the risk of death in the full period of interest. For example, 
children who were born within a year of the survey will not have been exposed to 
the risk of death for a full year and hence will only experience incomplete exposure 
to the probability of dying in the first year of life. Infant mortality is calculated based 
on a life table and censoring data are taken into consideration.  

Table 7.13 illustrates the life table for estimating infant mortality in Indonesia. 
Children’s age is recorded in completed months. Entries are of children who 
survived at the beginning of an indicated age interval (i.e. xth). The first cell of 
entries is of children who were born during 0-4 years prior to survey, 16,985 children. 
The number of censored cases is the number of children who were still alive at the 
time of survey and aged x month at that time. Deaths are the number of children who 
died during the age interval. Risk set is calculated by assuming censoring occurred in 
the middle of month.  

 
 
 
 

                                                           

5 The entry dates in this case are dates of births of children who were born during 0-4 years preceding 
the survey. From the 1994 IDHS, they were born between July-Nov in 1990 to July-Nov in 1994. 
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Table 7.12.  Number of children by age at time of survey and survival status (IDHS 
1994) 

 

Age of*                
Children Still  Age of children at death (in months)** Total 

(months) Alive Death 0 1 2 3 4 5 6 7 8 9 10 11 Children 

                
0 176 3 3            179 
1 302 13 13 0           315 
2 297 11 10 1 1          308 
3 249 7 6 0 0 0         256 
4 280 19 17 2 0 1 0        300 
5 237 13 5 4 1 2 0 0       250 
6 257 14 9 0 1 1 2 0 1      271 
7 299 25 15 0 7 1 1 0 0 2     324 

… … … … … … … … … … … … … … … … 
56 207 23 7 2 1 1 1 0 3 3 0 0 0 0 230 
57 221 19 7 1 1 0 0 0 0 0 1 0 0 0 240 
58 225 20 1 4 4 0 0 0 0 5 0 0 0 0 244 
59 258 44 15 0 4 0 4 1 7 0 0 0 0 0 302 

Total 
 

15,882 1,104 507 89 69 49 31 22 45 43 21 14 11 8 16,985 

 Notes: * Age of children (months) is age of children at the time of survey.  
             ** Age of children (months) at death is directly obtained from the variable of imputed dates at 

death.  
 Number of child deaths were weighted and rounded in this table.  

 

 

Table 7.13.  Infant mortality from period-cohort data, 1994 IDHS  
 

Age Entries Censored Deaths Exposure Prob. of  Per 100,000 
(month)  cases  to risk* dying  alive dead 

         
0 16,985 176 507 16,897 0.03002  100,000 3,002 
1 16,302 302 89 16,151 0.00549  96,998   533 
2 15,912 297 69 15,763 0.00439  96,465   424 
3 15,545 249 49 15,421 0.00318  96,041   306 
4 15,247 280 31 15,107 0.00206  95,736   197 
5 14,936 237 22 14,817 0.00145  95,539   139 
6 14,677 257 45 14,548 0.00309  95,400   294 
7 14,375 299 43 14,225 0.00299  95,106   284 
8 14,033 262 21 13,902 0.00148  94,821   141 
9 13,750 267 14 13,617 0.00103  94,681    98 

10 13,469 286 11 13,326 0.00080  94,583   76 
11 13,172 239 8 13,053 0.00059  94,507   55 

         
Probability of dying at first year of life = 0.05549 

 
 Note:  Exposure to risk (risk set) was calculated by assuming that censoring occurred in the middle of 

the month. 
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During the entire period of 0-4 years prior to survey, out of the 16,985 children 
who were born in this period, 507 children died at age of 0 month and 176 children 
were still alive as infant aged 0 month at the time of the survey. Fewer children, 43 
children out of 14,375 children who reached exact age 7 months (i.e. they were born 
at least seventh months before the survey) died when they were 7 months old. Thus, 
299 children were still alive at completed age of 7 months at survey time. About 
16,897 children were exposed to the risk of death at the age of 0 month before they 
reached the exact age of 1 month. In contrast, 13,053 children who reached 11 months 
were exposed to risk of death before they completed their first year (12 months). 
Using equation 7.11, infant mortality in Indonesia during the period 1990-1994 was 
55 deaths per 1,000 live births.  

Muhidin (1999) utilized two assumptions on the time of the occurrence of 
censoring in estimating infant mortality from the 1994 IDHS data. He assumed that 
the censoring occurred at the beginning or at the end of the month interval. Based on 
those assumptions, respectively, the probability of dying in the first year of life was 
0.05549 and 0.05511. In other words, the probability of dying increases when the 
censoring was assumed to occur at the beginning of the month. On the other hand, 
the probability of dying would decrease when the censoring occurred at the end of 
the month. Therefore, having complete information on the time of occurrences is 
important.  

Applying the assumption that censoring cases occurred in the middle of the 
months provided by provincial data, we obtain the probability of dying in the first 
year of life for every province in Indonesia. Table 7.14 shows the representative 
probabilities derived from the 1991, 1994, and 1997 IDHS for the period 1989-1997. 
Nevertheless, the IMR from the 1991 IDHS is not fully representative of some 
Indonesian regions. Thus, only the 1994 and 1997 IDHS data are considered as base 
data for estimating the IMR at the national and regional levels.  
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Table 7.14. Infant mortality rates from the period-cohort data for Indonesia, 1987-1997 
 

  1987-1991  1990-1994  1993-1997 

 Province Male Female  Male Female  Male Female 

          
Indonesia 70.24 62.20  61.00 49.64  52.23 37.97 
Sumatra         
 Dista Aceh 48.31 87.38  59.79 29.62  57.00 37.16 
 North Sumatra 77.13 53.67  54.20 43.56  42.96 56.75 
 West Sumatra 61.39 51.52  71.92 71.72  81.62 54.31 
 R i a u 28.38 29.27  74.16 56.46  58.32 42.93 
 Jambi 59.29 70.65  74.76 43.00  54.03 45.24 
 South Sumatra 31.24 47.73  61.29 40.13  58.38 15.73 
 Bengkulu 72.25 86.70  84.25 89.19  78.16 56.27 
 Lampung 50.06 44.16  33.16 48.74  56.61 29.03 
Java         
 Jakarta 42.89 39.23  33.32 16.48  30.11 19.65 
 West Java 108.61 104.11  71.80 78.74  69.44 48.68 
 Central Java 49.62 32.96  41.50 26.22  33.51 34.21 
 Yogyakarta 39.71 30.81  36.67 4.58  22.53 14.00 
 East Java 49.30 50.80  56.79 31.04  42.39 15.98 
Nusa Tenggara         
 Bali 59.46 42.51  66.30 23.52  37.51 26.96 
 West N. Tenggara 137.88 97.42  93.18 107.20  81.32 59.89 
 East N. Tenggara 54.27 82.00  92.84 39.55  68.39 37.24 
 East Timor 87.67 47.45  39.21 32.42  27.54 20.77 
Kalimantan         
 West Kalimantan 104.59 99.72  86.15 96.53  37.46 77.17 
 Cetral Kalimantan 49.46 36.06  26.49 4.37  65.52 32.47 
 South Kalimantan 74.89 56.02  65.66 66.25  69.61 52.37 
 East Kalimantan 63.64 81.32  58.99 51.76  53.48 50.06 
Sulawesi         
 North Sulawesi 64.39 26.16  59.39 55.79  49.10 27.53 
 Central Sulawesi 97.55 105.97  91.92 68.81  100.23 75.16 
 South Sulawesi 68.23 58.21  78.80 48.24  51.20 42.88 
 Southeast Sulawesi 94.73 48.59  61.30 70.31  64.78 20.30 
         
Maluku 82.37 29.57  73.82 44.88  46.73 25.15 
Irian Jaya 90.96 98.69  70.27 65.15  43.77 44.78 

          

Sources: Calculated from the 1991, 1994 and 1997 IDHS for birth cohort 0-4 years prior to 
surveys.  

 

7.5.2 Adult Mortality  
 
Instead of using the existing regional model life tables (i.e. the West model from 
Coale-Demeny, 1966), adult mortality rates in this section are estimated by using the 
Indonesian mortality data that derived from the 1996 SUSENAS.6 This nationwide 
survey was conducted in January 1996 with a sample size of 206,240 households. 

                                                           

6 The scarce of the data is limited to this year due its accessibility and availability.  
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Information on mortality includes the number of household members who died 
within 12 months prior to the survey, their name, age at the time of death, sex, 
relationship to the head of the household, marital status, and any criminal 
circumstances surrounding their deaths.  

The SUSENAS is one of the largest sample surveys in Indonesia (see Chapter 
4) and it has been conducted since the 1960s. The survey aims mainly to collect 
information which relates to social and economic aspects. Nevertheless, the survey 
also collects basic demographic information, such as the characteristics of the 
population (age, sex, and relation to the head of the household), number of children 
ever born, infant and adult mortality. It is not surprising, therefore, that many 
scholars are interested in this survey, especially economists and demographers. For 
example, the 1967 SUSENAS data were used for projection purpose, i.e. estimating 
initial fertility and infant mortality rates (ICBS, 1973). The 1964 SUSENAS data were 
used for estimating the distribution of fertility rates by age groups (Iskandar, 1976).  
 

7.5.2.1. Method 

 
As projection analysis is the focus of this study, the period-cohort mortality rates will 
be estimated for all the Indonesian regions. The mortality rate of a person aged x 
who resides in region i [Mid(x)] is calculated as follows: 
 

M x
Event

Exposure

Death x

Midyear pop x
id
( )

( )

_ ( )
= =      (7.12) 

 

In order to calculate the age-specific death rates (ASDR) for projection 
purposes, the period-cohort data of event and exposure are needed. In fact, the 
events (deaths) provided by the SUSENAS are categorized as period data (see 
Chapter 5). A relevant question asked in this survey was: “is there any household 
member who died in the last 12 months?” If the answer was affirmative then personal 
information (i.e. age at death, sex, relation to the head of the household and marital 
status of the person) was collected. The time of occurrence of the event, i.e. within 12 
months prior to survey, was recorded in terms of completed years of age. People 
who attained completed age x years in the interval period (t,t+1) may represent 
summation over two cohorts, i.e. cohort ct-x-1 and cohort ct-x. For example, people who 
died when they were 10 years old between January 1995 and January 1996 (i.e. 12 
months prior to the survey time) might belong to two different cohorts (i.e. born 
within February 1984-January 1985 and February 1985-January 1986). Therefore, it is 
assumed that half of the events belongs to the younger cohort, while the other half 
belongs to the older cohort. In other words, the events occurred in the middle of 12 
months prior to survey time (i.e. in the 6th month). Using the estimated event data, 
the period-cohort data can be obtained. 

For infant death, however, a different assumption is applied. Using the infant 
mortality data derived from the 1991, 1994 and 1997 IDHS, Muhidin (1999) reported 
that two-thirds (2/3) of the infant deaths occurred within 6 months after the children 
were born. From that study, it is assumed that two-thirds of the infant deaths 
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belonged to the younger cohort and one-third to the older cohort. In general, the 
assumptions applied to the period-cohort data can be expressed as follows: 

 

D t c D x t D x tPC t x p p( , ) ( , ) ( , )
− −

= − +
1 1 2

1λ λ      (7.13) 

 

where: DPC(x, ct-x-1) = period-cohort deaths of population from birth cohort (t-x-1)  
in interval period (t,t+1) 
 DP(x,t)         = period deaths of population aged x in interval period (t,t+1) 

 λ1 and λ2     =  0 and 2/3 for the first age group (x = 0) 

 λ1 and λ2     =  1/3 and 1/2 for the second age group (x = 1) 

 λ1 and λ2     =  1/2 and 1/2 for the age group 1 < x ≤ z 

 λ1 and λ2     =  1/2 and 0 for the highest age group ( x= z+) 
 

With regard to the population exposed to the risk of death, the mid-year 
population is used as a point of reference. Since the SUSENAS data are collected 
retrospectively, then the number of population by their cohort in every period must 
remain similar to the number of population at the survey time. The population 
exposed to the risk of death is estimated using the equation as follows: 

 

L t c P x D t c
x t PC x t

( , ) ( ) . ( , )
− − − −

= +
1 1

05       (7.14) 

 

where: L(t, ct-x-1) = population exposed to risk from birth cohort (t-x-1) in  the interval 
         period (t,t+1) 

 P(x) = population aged x at time t 
 
 
7.5.2.2. Empirical Estimation 
 

Table 7.15 illustrates the estimation of mortality rates for all Indonesia (male and 
female) by single-year age group. Like the fertility data from the IDHS, data on the 
number of population and events (deaths) in the SUSENAS are also weighted. Based 
on the 1996 SUSENAS data, Table 7.15 shows 195.5 million people were alive at the 
survey time, while 1.04 million people died during the past 12 months prior to 
survey. At the time of survey, there were about 3,433,164 children aged 0 years (i.e. 0 
to 11 months old), who were born at least 11 months prior to the survey time. In 
contrast, about 175,753 infants died within the period of 12 months prior to the 
survey.  

Interestingly, it was found that some of the population could not be classified 
into any age group, i.e. those classified in the “unknown” age group, totaled 9,034 
and 1,988 were recorded deaths. The unclassified age group data are uniformly 
distributed among the population aged 60 years and above. As for the population 
base data, it is assumed that most unclassified population belongs to the elderly 
population (aged 60+). Consider the population aged 85 years old. They were 
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estimated about 111,584 and 111,816 people (i.e. 111,584 + 9038/39)7 before and after 
the adjustment of the unclassified age group population, respectively.  

 
Table 7.15. Period-cohort data derived from SUSENAS data for population 

projection 
 

 Pop. aged x Death (period)  Adjusted pop. Adjusted death Mid-year pop.  

Age at survey time at aged x  at survey time (period-cohort) Exposure ASDR 

(x) P(x) D(x,t)  P'(x) D(t,cx-t-1) L(t,cx-t-1) m(t,cx-t-1) 

        

0 3,433,164 175,753  3,433,164 117,169 3,491,748 0.033556 

1 3,483,312 54,131  3,483,312 85,650 3,526,137 0.024290 

2 3,941,643 33,463  3,941,643 43,797 3,963,542 0.011050 

3 4,278,102 20,338  4,278,102 26,901 4,291,552 0.006268 

4 3,368,481 15,800  3,368,481 18,069 3,377,516 0.005350 

5 5,044,854 12,563  5,044,854 14,182 5,051,945 0.002807 

6 4,161,725 8,068  4,161,725 10,316 4,166,883 0.002476 

7 4,477,350 10,236  4,477,350 9,152 4,481,926 0.002042 

8 4,340,201 6,916  4,340,201 8,576 4,344,489 0.001974 

9 4,545,660 7,055  4,545,660 6,986 4,549,153 0.001536 

10 5,046,970 8,518  5,046,970 7,787 5,050,863 0.001542 

11 4,581,434 2,544  4,581,434 5,531 4,584,200 0.001207 

12 5,205,326 5,123  5,205,326 3,834 5,207,243 0.000736 

… … …  … … … … 

85 111,584 7,709  111,816 5,085 114,358 0.044465 

86 46,019 3,899  46,251 5,855 49,178 0.119056 

87 39,131 3,215  39,363 3,608 41,167 0.087643 

88 20,291 902  20,523 2,109 21,577 0.097763 

89 24,310 2,524  24,542 1,764 25,424 0.069383 

90 78,745 6,928  78,977 4,777 81,365 0.058710 

91 12,828 1,046  13,060 4,038 15,079 0.267795 

92 20,435 1,757  20,667 1,452 21,393 0.067895 

93 10,720 634  10,952 1,246 11,575 0.107688 

94 8,798 828  9,030 782 9,421 0.083007 

95 22,153 3,008  22,385 1,969 23,369 0.084255 

96 11,961 1,842  12,193 2,476 13,431 0.184353 

97 76,899 6,373  77,131 4,158 79,210 0.052499 

98 0 9,050  232 12,313 6,388 1.927478 

u.k 9,034 1,988      

Total 195,524,884 1,041,003  195,524,884 1,041,003 196045386 0.005310 

        

Note:  u.k.= unknown age group, which is uniformly distributed among the population aged 
60 and beyond. The death rate for aged 98+ was more than 1 because the exposure 
population is smaller than the number of deaths 

 

                                                           

7 Value of 39 refers to interval between 60 and 98 years.  
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Using equations 7.13 and 7.14, the period cohorts of events and exposure 
population are calculated. For example, the number of deaths in the population aged 
0 and 10 years old is calculated as follows: 

 
D D

D D D

PC p

PC p p

( ) . ( ) .

( ) . ( ) . ( ) . .

0 0 175753 117169

10 9 10 7055 8518 7783

2
3

2
3

1
2

1
2

1
2

1
2

= = =

= + = + =

 

 

Exposure or mid-year populations for those age groups are: 

 

 

L P D

L P D

PC

PC

( ) ( ) . ( ) . *

( ) ( ) . ( ) . *

0 0 05 0 3433164 05 117169 3491748

10 10 05 10 5046970 05 7783 5050863

= + = + =

= + = + =

 

 

From these calculations, the period cohort mortality rate for single or five-year 
age groups can be obtained. Total death rate in Indonesia for the period 1996 was 
estimated at about 5 deaths per 1,000 (1,041,003/196,045,386=0.0053). 

Examination of the estimated mortality rates, however, reveals two main 
problems: incompleteness and irregularities. Regarding the completeness of the data, it 
has to be kept in mind that the main focus of the SUSENAS is on the socioeconomic 
aspects and that was collected retrospectively. Demographic experiences were 
recorded for only a sub-cohort. Some individuals, from the same birth cohort, may 
have been excluded from the observation due to death or migration. In addition, 
information of the events (death) was solicited from the family or mother of the 
deceased. Hence, it has been argued that the number of deaths in this survey was 
under-reported and the resulting death rate was an underestimate.8 As a result, the 
life expectancies estimated were biased upwards, i.e. 73.16 and 67.69 years 
respectively for Indonesian females and males in 1996. Therefore, an adjustment 
method is required for transforming the observed death rates into a better estimate of 
true mortality.  

Manual X from the United Nations (1983) described two methods for 
assessing the completeness of death reporting in relation to population coverage. 
These are: (1) Preston-Coale method, and (2) Brass growth balance method. The Preston-
Coale method uses the existing regional model of life table (i.e. the Coale-Demeny 
model) for adjusting the data, while the second method (Brass method) uses directly 
the observed data. Both methods assume that the population being studied is stable. 
In practice, the concept of a stable population, which assumes that fertility and 
mortality will remain constant for a sufficiently long time is not consistent with 
current Indonesian population. Considering this limitation and the fact that 
Indonesian mortality may be different from the existing regional model life tables, 
the second method appears to be better choice for assessing the completeness of 
Indonesian mortality data.  

 

                                                           

8 Comments from Dr. Soeharsono Soemantri and. Dr. Soewarta Kosen (the Ministry of Health, 
Indonesia), personal communication through e-mail. 
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The Brass growth balance method is based on the following equation: 
 
P x P x r D x P x( ) / ( ) *( ) / ( )+ = + + +       (7.15) 

 
where P(x) is the number of people aged x years, P(x+) is the number of people aged 
x years and over, D*(x) is the number of deaths occurring to persons aged x and 
above, and r is the growth rate. It is assumed that instead of the real death data 
D*(x+), the observed death data are only a proportion of the real data, i.e. D(x+), in 
which: 
 

D x C x D x( ) ( ) *( )+ = +         (7.16) 

 

where C(x) is a factor representing the completeness of the observed death data at 
age x and over.  Since the completeness of the death data is assumed to remain the 
same at all ages, at least over age 5 or 10 years, then C(x) can be replaced with a 
constant C. Using K=1/C and equation 7.16, equation 7.15 can be expressed as 
follows:  
 

 P x P x r K D x P x( ) / ( ) . ( ) / ( )+ = + + +   

 
By plotting a line which fits 15 points representing estimated data (5-year age 

groups, from age 5 to 75 years), Figure 7.8 shows that the lack of completeness of 
mortality data in the 1996 SUSENAS. The completeness of data for males is higher 
than for females, 41 percent (=1/2.4453) and 33 percent (=1/3.0647), respectively.  

 
Figure 7.8. Plot of partial birth rates, P(x)/P(x+), and death rates, D(x+)/P(x+), for 

females and males, Indonesia, 1996 
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The completeness factors obtained are utilized to estimate the adjusted age-
specific death rates. It is assumed that the completeness of reporting of deaths is the 
same at all ages. In this research, however, the child mortality data (aged 0-9 years) 
are not adjusted because the data observed approximate the child death data 
estimated from the IDHS. From the 1997 IDHS, for example, the estimated IMR in the 
period 1993-1997 are 38 and 52 deaths per 1,000 live births, respectively, for females 
and males, while, these are estimated at 32 and 36 from the 1996 SUSENAS, which 
refers to the period of 12 months prior to survey, instead of 5-year period. Table 7.16 
shows the mortality data before and after the adjustment has been done.  

 
Table 7.16.  Observed and adjusted age-specific death rates, Indonesia, 1996 
 

 Observed ASDR  Adjusted ASDR 

Age Male Female Total  Male Female Total 

[0,1) 0.036005 0.031681 0.033897  0.036005 0.031681 0.033897 
[1,5) 0.011108 0.010908 0.011010  0.011108 0.010908 0.011010 

[5-10) 0.002530 0.002408 0.002470  0.002530 0.002408 0.002470 
[10,15) 0.001280 0.001241 0.001261  0.002963 0.005149 0.003236 
[15-20) 0.001776 0.001324 0.001554  0.004109 0.005493 0.003986 
[20,25) 0.001986 0.001492 0.001718  0.004597 0.006191 0.004409 
[25-30) 0.001860 0.001683 0.001765  0.004303 0.006983 0.004529 
[30,35) 0.002036 0.002190 0.002117  0.004712 0.009087 0.005432 
[35-40) 0.002082 0.002007 0.002044  0.004819 0.008328 0.005246 
[40,45) 0.003954 0.002710 0.003358  0.009150 0.011245 0.008618 
[45-50) 0.005865 0.003530 0.004714  0.013572 0.014649 0.012096 
[50,55) 0.008204 0.004434 0.006305  0.018984 0.018400 0.016179 
[55-60) 0.011068 0.006925 0.008972  0.025612 0.028736 0.023021 
[60,65) 0.016988 0.009962 0.013417  0.039312 0.041339 0.034427 
[65-70) 0.023774 0.012651 0.018139  0.055016 0.052494 0.046545 
[70,75) 0.030039 0.020406 0.025172  0.069514 0.084674 0.064592 
[75-80) 0.041718 0.036020 0.038854  0.096539 0.149464 0.099700 
[80,85) 0.061290 0.046241 0.053039  0.141831 0.191875 0.136098 
[85+) 0.126143 0.091713 0.106242  0.291909 0.380565 0.272617 
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With regard to the problem of irregularities, Figure 7.9 shows that the 
Indonesian mortality rates (in logarithmic scale) are subject to distortions, 
particularly for the single-year age groups. Therefore, using the mortality data for the 
five-year age groups, the model mortality schedule proposed by Heligman-Pollard 
(1980) is utilized for smoothing those distortions. The model is also applied to 
produce single-year age-specific death rates for Indonesia, both at the national and 
regional levels.  
 

Figure 7.9. Observed age-specific death rates and death probabilities by single-year 
and five-year age groups, Indonesia 1996 
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At the national level, there was no problem categorizing the mortality data by 

sex and age (i.e. single- or five-year age groups). At the regional level, however, some 
problems appeared. It was found that the number of events (deaths) classified by sex 
and age (even five-year age groups) was too small in some provinces to estimate age- 
specific death rates. This may be due to the small size of the sample covered in those 
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provinces. Thus, we clustered the 27 provinces into groups of provinces. After 
clustering into 8 main regions and classifying by five-year age groups, the age 
patterns obtained were relatively good. The 8 regions clustered are: 1. Northern 
Sumatra (Aceh, North and West Sumatra, and Riau), 2. Southern Sumatra (Jambi, 
South Sumatra, Bengkulu and Lampung), 3. Western Java (Jakarta and West Java), 4. 
Eastern Java (Central and East Java, and Yogyakarta) and Bali, 5. Nusa Tenggara 
(West and East Nusa Tenggara, and East Timor), 6. Kalimantan, 7. Sulawesi, and 8. 
Maluku-Papua. These regions are grouped according to their geographical position 
(see map of Indonesia, Figure 2.1, Chapter 2).  

Table 7.17 presents the parameters of model mortality schedules for Indonesia 
and the 8 main regions categorized by sex. In some regions, however, the model 
schedule fails to fit the mortality data of males and/or females, particularly for 
females in Southern Sumatra, Western Java, Sulawesi, and Maluku-Papua. 
Consequently, the mortality data for another group of regions (i.e. the islands of 
Sumatra, Java-Bali, and Sulawesi-Maluku-Papua) with and without the sex variable 
is considered. Based on the values of goodness-of-fit, the models generally fit well for 
the Indonesian male and overall data, but less for the female data. In practice, the 
present research requires mortality data categorized by region and sex (male and 
female). Thus, in some cases, regional mortality patterns for both sexes 
(males+females) serve as the pattern for females or males. For example, the mortality 
patterns for females in Southern Sumatra, Nusa Tenggara and Kalimantan are 
derived from their total patterns. In addition, the mortality patterns of a wider group 
of regions may also be used to present the mortality patterns at the subregional level 
as in the case of Sulawesi and Maluku-Papua. The mortality patterns of these regions 
are derived from the mortality patterns of Sulawesi-Maluku-Papua. Figure 7.10 
shows the mortality patterns for the regions considered.  
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Table 7.17.  Parameters of the Heligman-Pollard model for Indonesian mortality, 1996  
 
 Regions Children  Adult  Elderly  Goodness 

  A B C  D E F  G H  -of-fit 

Male              

 Indonesia 0.1158 2.4619 0.4894  0.0033 4.35 17.60  0.0004 1.0780  0.111  

 Northern Sumatra 0.0414 1.1805 0.3223  0.0045 7.38 19.05  0.0003 1.0791  0.847  

 Southern Sumatra 0.9389 10.7811 1.6324  0.0040 2.00 12.64  0.0001 1.0920  0.790  

 Sumatra 0.0770 1.9014 0.4065  0.0038 4.41 17.04  0.0003 1.0835  0.676  

 Western Java 0.7305 7.5405 1.1662  0.0051 3.76 15.90  0.0007 1.0666  0.848  

 Eastern Java + Bali 0.0866 2.3682 0.4760  0.0024 11.07 20.73  0.0003 1.0798  0.220  

 Java+Bali 0.1466 3.0481 0.5436  0.0031 4.69 18.48  0.0003 1.0795  0.186  

 Nusa Tenggara 0.8717 6.0375 1.6113  0.0105 0.04 0.30  0.0005 1.0672  1.616 * 

 Kalimantan 0.0687 1.3912 0.3959  0.0053 14.09 16.23  0.0001 1.0972  1.259 * 

 Sulawesi 0.0737 1.5410 0.3904  0.0037 6.29 15.52  0.0003 1.0782  0.410  

 Maluku+Papua 

(MaPa) 

0.0718 0.9059 0.4652  0.0035 0.01 0.31  0.0001 1.0881  7.504 * 

 Sulawesi+MaPa 0.0971 1.8613 0.4446  0.0041 6.78 15.59  0.0005 1.0716  0.233  

 

Female 

             

 Indonesia 0.7630 5.7407 1.3588  0.0376 0.00 n.s  0.0001 1.0980  1.042 * 

 Northern Sumatra 0.0988 2.1903 0.4721  0.0043 4.90 16.45  0.0002 1.0817  0.419  

 Southern Sumatra 0.8593 7.8314 1.4376  0.0025 27.26 17.80  0.0037 1.0294  4.637 * 

 Sumatra 0.0648 0.9719 0.4291  0.0038 0.00 0.01  0.0001 1.0895  3.329 * 

 Western Java 0.0352 1.0200 0.2605  0.0097 3.74 29.44  0.0000 1.1139  1.101 * 

 Eastern Java + Bali 0.4923 5.7548 0.9422  0.0016 2.77 14.14  0.0002 1.0805  0.598  

 Java+Bali 0.1412 1.9003 0.6160  0.0001 -0.01 0.00  0.0000 1.1037  1.325 * 

 Nusa Tenggara 0.1331 2.7840 0.4393  0.0131 5.78 18.44  0.0002 1.0820  1.446 * 

 Kalimantan 0.0411 0.6451 0.3073  0.0000 -0.02 0.00  0.0000 1.1156  3.616 * 

 Sulawesi 0.2814 2.7796 0.8348  2.1927 0.00 n.s  0.0001 1.0894  1.109 * 

 Maluku+Papua 

(MaPa) 

0.2239 4.9975 0.5730  0.0031 3.33 15.63  0.0009 1.0419  3.504 * 

 Sulawesi+MaPa 0.6632 5.5538 1.1729  0.0047 0.36 18.17  0.0001 1.0884  0.985  

 

Male+Female 

             

 Indonesia 0.3835 4.9487 0.7938  0.0030 2.02 17.25  0.0003 1.0778  0.048  

 Northern Sumatra 0.0598 1.5817 0.3817  0.0040 5.56 17.94  0.0003 1.0800  0.453  

 Southern Sumatra 0.9862 17.0606 1.9413  0.0040 3.26 15.77  0.0005 1.0727  0.546  

 Sumatra 0.1542 3.0305 0.5365  0.0040 4.78 17.06  0.0004 1.0756  0.356  

 Western Java 0.7610 5.2753 1.3844  0.0048 0.03 17.41  0.0001 1.0904  2.229 * 

 Eastern Java + Bali 0.0999 2.5862 0.4955  0.0017 4.56 19.32  0.0002 1.0817  0.217  

 Java+Bali 0.5971 6.8265 1.0021  0.0025 1.60 18.51  0.0003 1.0802  0.103  

 Nusa Tenggara 0.1835 2.9334 0.5342  0.0084 3.63 18.14  0.0006 1.0676  0.558  

 Kalimantan 0.0658 1.5284 0.3841  0.0037 6.62 16.52  0.0002 1.0911  0.298  

 Sulawesi 0.7689 4.8260 1.4699  0.0064 0.25 3.27  0.0003 1.0788  2.276 * 

 Maluku+Papua 

(MaPa) 

0.9889 13.5698 2.1151  0.0052 3.13 14.52  0.0019 1.0506  2.199 * 

 Sulawesi+MaPa 0.8958 7.6372 1.5858  0.0043 0.96 11.42  0.0004 1.0738  0.909  

               

Notes: *Estimated values are less likely to fit with the observed data. Goodness-of-fit values are  
derived from S-squared values. n.s. = value of this parameter is small.  
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Figure 7.10. Age-specific death probabilities of Indonesia by sex and region, 1996 
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7.5.3 Regional Mortality Models 
 
Parameters of the mortality schedule models for Indonesia and its regions based on 
the IMR values for the period 1990-1994 (i.e. estimated from the 1994 IDHS) are 
presented in Tables 7.18 and 7.19, respectively, for females and males. The model 
schedules are utilized in order to obtain mortality data by single-year age group, 
which needed in the population projections by single-year periods and single-year 
age groups. Several studies (e.g. Kostaki, 1991; Birg et al., 1998) have shown that the 
model schedule can be used for generating mortality data in single-year age groups.  
 

Table 7.18.  Parameters of the Heligman-Pollard model for Indonesian female, 1990-
1994 

 

  Child    Adult   Elderly Goodness 

Region/province A B C  D E F  G H -of-fit 

              

Indonesia 0.139 3.088 0.499  0.001 0.97 28.38  0.0000 1.0896  0.058 

Sumatra             

 Dista Aceh 0.038 1.168 0.322  0.001 9.04 18.27  0.0001 1.0829  0.001 

 North Sumatra 0.140 2.490 0.476  0.002 7.31 18.18  0.0001 1.0742  0.004 

 West Sumatra 0.399 4.791 0.714  0.004 6.28 17.95  0.0002 1.0697  0.010 

 R i a u 0.123 2.306 0.444  0.003 10.01 20.14  0.0002 1.0718  0.005 

 Jambi 0.169 3.289 0.482  0.002 16.68 20.44  0.0003 1.0644  0.005 

 South Sumatra 0.046 1.605 0.329  0.001 22.14 20.35  0.0001 1.0747  0.004 

 Bengkulu 0.134 2.067 0.378  0.005 29.15 21.31  0.0003 1.0759  0.029 

 Lampung 0.116 2.661 0.427  0.002 18.12 20.43  0.0003 1.0672  0.001 

Java             

 Jakarta 0.010 0.523 0.207  0.001 8.98 32.41  0.0000 1.1108  0.009 

 West Java 0.141 2.432 0.392  0.007 8.46 30.15  0.0000 1.0928  0.009 

 Central Java 0.169 3.400 0.559  0.001 2.88 16.76  0.0001 1.0767  0.001 

 Yogyakarta 0.005 0.564 0.231  0.000 7.41 15.55  0.0000 1.1021  0.053 

 East Java 0.056 1.942 0.403  0.000 3.98 16.81  0.0001 1.0814  0.000 

Nusa Tenggara             

 Bali 0.074 2.236 0.435  0.000 3.65 16.85  0.0001 1.0800  0.000 

 West Nusa T. 0.274 3.452 0.538  0.007 7.12 21.21  0.0006 1.0557  0.500 

 East Nusa T. 0.077 2.018 0.354  0.003 9.78 20.43  0.0001 1.0824  0.001 

 East Timor 0.171 3.272 0.460  0.005 8.96 20.32  0.0001 1.0774  0.001 

Kalimantan             

 W. Kalimantan 0.264 3.375 0.500  0.006 28.47 30.33  0.0001 1.0871  0.046 

 C. Kalimantan 0.051 1.542 0.326  0.001 41.13 30.69  0.0000 1.1052  0.000 

 S. Kalimantan 0.145 2.494 0.418  0.003 32.67 30.51  0.0001 1.0942  0.019 

 E. Kalimantan 0.111 2.198 0.390  0.003 34.78 30.57  0.0000 1.0970  0.010 

Sulawesi             

 North Sulawesi 0.019 0.355 0.200  0.002 25.13 30.46  0.0001 1.0766  0.000 

 Central Sulawesi 0.050 0.631 0.242  0.005 20.12 30.15  0.0003 1.0680  0.007 

 South Sulawesi 0.023 0.389 0.205  0.002 24.10 30.42  0.0001 1.0751  0.000 

 S.East Sulawesi 0.022 0.387 0.205  0.002 24.16 30.42  0.0001 1.0752  0.000 

              

Maluku 0.018 0.428 0.199  0.001 15.13 29.10  0.0001 1.0793  0.000 

Irian Jaya 0.043 0.743 0.240  0.003 12.19 28.85  0.0002 1.0724  0.002 
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These regional mortality models are constructed by using the regional IMR 
estimated previously in section 7.5.1 and the mortality patterns estimated in section 
7.5.2. Standard procedures of BESTFT and UNABR provided in the MortPak package 
are applied. The BESFT procedure is utilized for fitting the IMR estimated to the 
regional mortality patterns (i.e. as a user-defined model life tables). The UNABR 
procedure is operated to produce the mortality schedule model for every Indonesian 
region.  
 

Table 7.19.  Parameters of the Heligman-Pollard model for Indonesian males, 1990-
1994 

 

  Child    Adult   Elderly Goodness 

Region/province A B C  D E F  G H -of-fit 

              
Indonesia 0.071 1.828 0.390  0.001 8.45 19.75  0.0002 1.0755  0.108 
Sumatra             
 Dista Aceh 0.195 2.916 0.526  0.003 14.38 21.01  0.0003 1.0677  0.010 
 North Sumatra 0.127 2.362 0.457  0.003 14.92 21.03  0.0002 1.0712  0.004 
 West Sumatra 0.348 3.960 0.656  0.004 13.49 20.96  0.0005 1.0625  0.020 
 R i a u 0.256 3.356 0.581  0.004 13.99 20.99  0.0004 1.0653  0.015 
 Jambi 0.103 1.726 0.364  0.003 32.91 21.26  0.0002 1.0801  0.011 
 South Sumatra 0.090 1.608 0.349  0.003 33.18 21.26  0.0002 1.0816  0.008 
 Bengkulu 0.158 2.152 0.420  0.004 31.92 21.26  0.0003 1.0750  0.023 
 Lampung 0.052 1.207 0.296  0.002 34.42 21.25  0.0001 1.0878  0.001 

Java             
 Jakarta 0.076 2.068 0.414  0.001 5.43 17.70  0.0002 1.0680  0.001 
 West Java 0.998 20.756 2.408  0.003 2.60 15.82  0.0006 1.0557  0.248 
 Central Java 0.593 6.959 0.951  0.002 17.38 20.97  0.0003 1.0702  0.006 
 Yogyakarta 0.305 4.712 0.704  0.001 17.52 20.98  0.0002 1.0749  0.001 
 East Java 0.943 12.536 1.557  0.003 17.49 20.95  0.0005 1.0646  0.017 

Nusa Tenggara             
 Bali 0.972 14.269 1.744  0.003 17.55 20.95  0.0005 1.0636  0.019 
 West Nusa T. 0.118 1.506 0.393  0.003 23.22 27.25  0.0010 1.0476  0.004 
 East Nusa T. 0.102 1.382 0.374  0.003 24.34 27.21  0.0009 1.0490  0.003 
 East Timor 0.018 0.503 0.225  0.001 36.29 26.77  0.0002 1.0646  0.008 

Kalimantan             
 W. Kalimantan 0.188 2.703 0.529  0.002 12.51 17.80  0.0002 1.0790  0.005 
 C. Kalimantan 0.085 1.769 0.407  0.001 14.72 18.08  0.0001 1.0849  0.001 
 S. Kalimantan 0.247 3.147 0.585  0.002 11.85 17.68  0.0002 1.0772  0.008 
 E. Kalimantan 0.144 2.337 0.482  0.002 13.26 17.91  0.0001 1.0808  0.004 

Sulawesi             
 North Sulawesi 0.087 1.633 0.393  0.002 11.08 16.58  0.0002 1.0737  0.001 
 Central Sulawesi 0.489 4.726 0.784  0.004 8.77 16.01  0.0006 1.0623  0.015 
 South Sulawesi 0.142 2.145 0.463  0.002 10.41 16.47  0.0003 1.0700  0.003 
 S.East Sulawesi 0.130 2.042 0.449  0.002 10.52 16.49  0.0003 1.0706  0.003 
              

Maluku 0.144 2.253 0.477  0.002 10.64 16.83  0.0004 1.0657  0.002 
Irian Jaya 0.123 2.060 0.451  0.002 10.91 16.88  0.0003 1.0668  0.001 
              

Note: Goodness-of-fit values are derived from S-squared values. 
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Diagram 7.3 summarizes the procedure for estimating and constructing the 
base mortality data. It starts with the estimation of IMR from the IDHS and the 
construction of adult mortality patterns from the SUSENAS data. Some adjustments 
were made to the data estimated based on the assessment results. Then, the IMR 
estimated and the mortality patterns constructed were utilized for constructing 
mortality base data at the national and regional levels.  

 
Diagram 7.3. Summary of estimation and construction of base mortality data 
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Adjust infant mortality data: 
- Extend the observation period from 12 months to 60 months prior to 

the survey time and including the month of survey.  
Calculate infant mortality rate (period-cohort rate): 
- Obtain number of events (deaths) and children born alive 

Completeness: adjusted with the Brass growth balance 
method. Regularities: smooth age specific mortality rates by 
using the Heligman-Pollard model and grouped data into 
single years of age  

Base mortality data 
(classified by single-year age groups and region/province) 

Data tabulation (IDHS) 
Number of infants alive and dead 

Data assessment: 
Observation period was  

12 months prior to survey 

Data tabulation (SUSENAS) 
Number of population alive and dead 

Data assessment: 
Observation period was  

12 months prior to survey 

Adjust mortality data: 
-  Group single-year data into 5-year age groups 
-  Aggregate provincial data into regional/island data 
Calculate age-specific mortality rates (period-cohort data) 
-  Obtain number of events (deaths) and exposure  

Using BESFT procedure in the MORTPAK to obtain provincial mortality data.  
Input data comprise provincial infant mortality rates and regional mortality patterns as 

user-defined life table. 



CHAPTER 7: CONSTRUCTION OF BASE INPUT DATA 
 

 271 

7.6 Migration Estimation 
 
The present research considers both internal and external (international) migration. 
Migration data are needed in terms of age-sex specific and origin-destination 
formats. This section focuses on estimating the migration data. Subsection 7.6.1 
elaborates a method for estimating internal migration data and illustrates its 
application in terms of two regions. Subsection 7.6.2 elaborates an estimation of 
international migration.  
 

7.6.1 Internal Migration 
 
Evaluation of demographic data sources in Indonesia (see Chapter 4) reveals that the 
census and the intercensal survey have been primarily used for estimating internal 
migration. Although the intercensal survey provides similar migration data as the 
census does, it is limited in terms of the number of samples (see Chapter 2, section 2.5 
and Chapter 4). In this research, therefore, only the census (i.e. the 1980 and 1990 
censuses) will be considered as data sources for deriving internal migration data. 

Information on migration, which is provided in the census, is derived from the 
question “where person lived 5 years ago,” comparison of the address or place of 
residence at the time of census (destination) with the location 5 years ago (origin), 
indicates whether a person is a migrant or not and the direction of migration. 
Principally, these data are referred to as migrant data (Rees and Willekens, 1986), 
instead of migration data. Migrant data are appropriately expressed in term of 
proportion, the proportion of people with different regions of residence at two 
consecutive points in time. Using these migrant data and the methods described in 
section 6.5 (see Chapter 6) on the estimation of migration rate in the proportion of 
migrants, internal migration rates are obtained and estimated. These migration rates 
are period-cohort rates.  
 
7.6.1.1 Method  

 

The proportion of out-migrants aged x from a particular region (e.g., region i) is 
calculated as a ratio of migrants to the regions total population at the beginning of a 
period. The initial population is defined as those who lived in region i 5 years ago 
who are alive on the census date, and currently may live in region i or in another 
region. For children aged 0-4 years at the census time, however, information on place 
of residence 5 years ago is replaced by information on place of birth (see Chapter 4, 
section 4.5.5).  

The out-migrant proportion of the population aged x (at the time of census) 
from region i to region j is expressed as follows:  
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where:  x = completed age at the census time 
Migrantsij= number of migrants from region i to region j,  

t-5Ki= population in region i 5 years prior to the census date (t) 

Migrants.i = in-migrants to region i (∑
j

ji
M )  

Migrantsi. = out-migrants from region i (∑
j

ij
M ) 

From the migrant proportion estimated, the migration rates can be obtained 
by applying a linear approximation (i.e. as described in section 6.4.2, Chapter 6). The 
relationship between the migration rates and the migration proportion is expressed 
as follows:  

 

M I P I P= − +
−2 1

h
[ ]][              (7.13) 

 
where M is a matrix of migration rates, P is a matrix of migration proportion, and h is 
the length of the interval period. In the Indonesian census, migrant data refer to the 
transition of changing residents over a 5-year period (h=5). However, for children 
aged 0-4 years (at the census time), the interval period is 2.5 years, instead of 5 years 
(h=2.5), because the former is average number of years lived of the children over a 5-
year period. Under linear approximation, the migration rates are uniformly 
distributed over the 5-year period. In addition, there were scarce cases of individual 
single-year in the census data. This research measures migration rates by using 
migrant data for five-year age groups, instead of single-year age groups. 
 

7.6.1.2 Empirical Estimation 
 

Table 7.20 shows the calculation of migrant proportion and migration rates for males 
in Java and the rest of Indonesia for the period 1985-1990 (i.e. using the 1990 census 
data). For the population aged 5-9 years, about 27,824 people (at the census time) 
moved from Java to the rest of Indonesia in the period 1985-1990. In terms of 
proportion of migrants, it was 0.00468, which means that out of one thousand people 
who resided in Java 5 years ago (in 1985), 5 of them resided in the rest of Indonesia at 
the census time (in 1990). In terms of migration rate, it was 0.00094, which means that 
about 1 per thousand years lived those people who lived in Java will migrate to the 
rest of Indonesia within 5-year observation window.  

Nonetheless, the migration rates estimated are far from accurate. There are 
two recurring problems: irregularities and incomplete data. In order to smooth and 
to complete the age-specific migration rates, the model migration schedule is utilized 
(see section 7.2.4). The model allows the migration to be described in terms of 
parameters. To obtain the single year of observed migration rates, it is assumed the 
migration rates obtained for a five-year age interval apply to all ages in that interval. 
For example, the migration rate for a population aged 20 years is equal to the 
migration rate for the population aged 20-24 years. Then, the model migration 
schedule is applied to smooth the age-specific migration rates and to obtain annual 



CHAPTER 7: CONSTRUCTION OF BASE INPUT DATA 
 

 273 

migration rates by single-year age groups. Figure 7.11 shows the observed and 
predicted migration rates for Java and the rest of Indonesia.  

 
Table 7.20. Observed migration proportion and migration rates, Indonesia, 1985-1990 
 

  Residence at t-5  Out-migrants from  Migrant proportion   Migration rate 

Sex /age Java Rest of  Java Rest of  Java Rest of  Java Rest of 

at census  Indonesia   Indonesia   Indonesia   Indonesia 

Male            

 0-4 5,708,565 4,763,020  25,728 22,688  0.00451 0.00476  0.00181 0.00191 

 5-9 5,949,830 5,177,304  27,824 28,281  0.00468 0.00546  0.00094 0.00110 

 10-14 6,709,784 5,326,537  23,899 29,182  0.00356 0.00548  0.00072 0.00110 

 15-19 5,889,526 4,381,480  33,979 48,192  0.00577 0.01100  0.00116 0.00222 

 20-24 4,814,660 3,215,052  60,368 80,503  0.01254 0.02504  0.00256 0.00510 

 25-29 4,711,214 3,075,432  62,379 58,307  0.01324 0.01896  0.00269 0.00385 

 30-34 4,405,960 2,844,628  44,465 41,571  0.01009 0.01461  0.00204 0.00296 

 35-39 4,233,587 2,812,031  24,835 32,592  0.00587 0.01159  0.00118 0.00234 

 40-44 3,579,764 2,235,403  19,717 20,927  0.00551 0.00936  0.00111 0.00189 

 45-49 2,550,903 1,620,370  8,557 13,046  0.00335 0.00805  0.00067 0.00162 

 50-54 2,373,955 1,403,082  8,819 11,628  0.00371 0.00829  0.00075 0.00167 

 55-59 1,855,896 1,076,403  2,486 3,463  0.00134 0.00322  0.00027 0.00065 

 60-64 1,474,029 826,417  1,878 3,385  0.00127 0.00410  0.00025 0.00082 

 65-69 1,115,353 582,301  734 3,249  0.00066 0.00558  0.00013 0.00112 

 70-74 787,013 403,816  935 1,681  0.00119 0.00416  0.00024 0.00083 

 75-79 354,929 180,644  743 526  0.00209 0.00291  0.00042 0.00058 

 80-84 176,137 83,420  549 843  0.00312 0.01011  0.00063 0.00204 

 85-89 55,890 32,687  0 0  0.00000 0.00000  0.00000 0.00000 

 90+ 55,606 30,175  0 0  0.00000 0.00000  0.00000 0.00000 

             
Source: calculated from the 1990 census. 

 

Figure 7.11. Observed and predicted migration rates, Java and rest of Indonesia  
1985-1990 
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Rest of Indonesia
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The parameters of the model are presented in Table 7.21. The values of R-
squared indicate that the fit of the model is reasonably good, particularly for out-
migration from Java. By comparing observed data and predicted data the models 
explain migration patterns well. The out-migration profiles from these regions show 

that they differ. The age at peak, µ, varies between the ranges of 17<µ<21 years, 
which indicate more migration at a younger age. The differences manifest themselves 
in mobility level disparities, the variance in out-migration rates of different age 
groups, or skewness. The rest of Indonesia is characterized by very high mobility rates 
for working age groups and lower mobility rates for the young and elderly age 
groups. Meanwhile Java has relatively lower migration rates than the rest of 
Indonesia, with higher rates in the younger and working age groups. According to 

the index of labor symmetry (σ2=λ/α2), Java’s migration profile is relatively 
symmetrically bell-shaped, unlike that of the rest of Indonesia. The value of this 

index is close to 2 (σ2=2.182), while for the rest of Indonesia it is bigger than 2 

(σ2=4.219).  
It would be very interesting to analyze these differences in profile in more 

detail. However, this requires substantial knowledge of the particular demographic, 
economic, sociological, cultural, or historical characteristics of every region, and as 
such it is beyond the scope of this research. Suffice to note that these intriguing 
differences would be useful in clarifying discussions and might also provide insight 
into the comparison of regional profiles. 

 
Table 7.21. Parameters of predicted model migration schedules, Indonesia, 1985-1990 
     

Regions Parameters  Goodness- 

 a1 a2 α1 α2 µ λ c  of-fit 

 Java 0.0018 0.0054 0.1088 0.0979 21.3426 0.2136 0.0002  0.928 

 Rest of Indonesia 0.0016 0.007 0.1673 0.0726 17.5183 0.3063 0.0007  0.861 

          

Note: Goodness-of-fit values are derived from R-squared values. 
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7.6.1.3 Regional Migration Models 
 
Using the methods discussed previously, we managed to obtain tabulations of 
migrant data from the 1971, 1980 and 1990 censuses. These tabulations relate to 
migration in the periods 1966-1971, 1975-1980, and 1985-1990. Those observed 
migrants are categorized by age, sex and origin-destination region. In the beginning, 
a province was considered as a unit analysis. It means the migration rates would be 
provided for a matrix of 27x27x2x19, which consists of 27 provinces (origin and 
destination) for 2 sexes (males and females) and for 19 five-year age groups (0-4 to 
90+).  

Nonetheless, there were some problems during the preparatory stages. In 
many provinces, the migrant data are inadequate or missing in spite of the fact that 
five-year age groups were being considered. As in mortality data, the 27 provinces 
under study were then clustered into bigger regions based on their geographical 
positions. These are (1) Northern Sumatra, (2) Southern Sumatra, (3) Java-Bali, (4) 
Nusa Tenggara, (5) Kalimantan, (6) Sulawesi, and (7) Maluku-Papua. In fact, the 
migration flows from these regions to the provinces in Java (i.e. Jakarta, West Java, 
Central Java, Yogyakarta, and East Java) are relatively higher. The provinces in Java 
and Bali were then not clustered into a wider region.  

Figure 7.11 shows the internal out-migration rates in Indonesia. Generally, 
female migration rates are higher than male migration rates. In Jakarta and Irian 
Jaya, however, the migration rates for males and females are relatively similar. 
Though the age profile of migration rates is quite similar in every region, the levels 
vary across the regions. The migration rates of people who reside in Jakarta are 
higher than in other regions. On the other hand, Nusa Tenggara and Maluku-Papua 
have lower migration rates. 
 

Figure 7.11. Predicted migration rates, Indonesian regions, 1985-1990 
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Continue Figure 7.11 
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Jakarta
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7.6.2 External Migration 
 
The preceding chapters on population dynamics and demographic data sources 
(Chapters 2 and 4) revealed that the Indonesian data related to international 
migration are still limited. Nevertheless, some studies (e.g. Hugo, 1999; Ananta et al., 
1998) have pointed out that the number of international migrants out of and into 
Indonesia was increased over time. With this in mind the following section looks at 
international (external) migration in terms of projection analysis.  

It should be mentioned here that the population census and registrations (i.e. 
from the Ministry of Labour and the Ministry of Justice) were initially considered as 
sources of international migration data. The population census records have only 
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restricted information on immigrants from abroad, and not on emigrants. The 
registration system of the Ministry of Labor, however, focuses solely on overseas 
migrant workers. The duration of stay from these migrants may also vary, e.g., 6 
months, 1 year or 4 years. The registration system of the Ministry of Justice records 
the number of passengers going abroad from every embarkation point in Indonesia 
and the number of issued documents for travel abroad. Yet, the utility of the data 
obtained is low, particularly where region and age-sex are concerned. Table 2.25 
(Chapter 2) shows that Jakarta has the highest number of passengers and the 
immigration office there also issued more travel documents (passports and others) 
than immigration offices in other regions. This is not surprising because Jakarta has a 
big international airport and it is the center of government.  However, travelers who 
embark in Jakarta do not necessarily reside in Jakarta. In addition, the documentation 
of information provided in the registration is quite inadequate. In fact, individual 
travel documents and the embarkation card contain some relevant information on 
the characteristics of a person (including age, sex, region of origin, and country of 
destination). The information recorded, however, is limited to the total number only. 
Based on these constraints, the registration systems were not utilized as data sources.  

Information pertaining to immigrants to a particular region is derived from 
the census data. Immigrants are defined as those who were resident abroad 5 years 
prior to the census time. Using these data, the number of immigrants by age and sex 
can be obtained. Nevertheless, because of missing data and irregularities the age 
profile of immigrants in every region is assumed to be similar to the profile of 
immigrants at the national level (i.e. aggregate data).  Thus, the age-sex specific 
immigrants for the Indonesian regions are obtained by using the aggregate profile 
and the total number of immigrants to the region.  Table 7.22 shows the proportion of 
immigrants in Indonesian regions for the period 1980-1995. 

 
Table 7.22.  Percentage of immigrants in Indonesian regions, 1980-1995 
 

  Female     Male  

Region 1975-1980 1985-1990 1990-1995   1975-1980 1985-1990 1990-1995 

         

Northern Sumatra 0.1564 0.4521 0.3564   0.3022 0.7799 1.1839 

Southern Sumatra 0.1047 0.1304 0.1468   0.5488 0.1875 0.1336 

Jakarta 0.7127 1.3061 0.2711   0.9765 2.0311 0.6502 

West Java 0.2590 0.5636 0.7588   0.3609 0.3656 0.4854 

Central Java 0.3356 0.8227 1.6058   0.4478 0.2790 1.1466 

Yogyakarta 0.1946 0.4591 0.7842   0.2399 0.2646 0.2735 

East Java 0.6525 1.8987 8.3301   0.8083 2.0076 7.7268 

Bali 1.2850 0.6992 0.0000   1.0034 0.3151 0.0000 

Nusa Tenggara 1.1402 3.6078 6.3623   1.8669 7.1656 8.7556 

Kalimantan 0.3607 1.1255 1.0447   0.5311 0.9038 0.9689 

Sulawesi 1.1316 2.6977 6.3239   1.1444 2.6676 6.9814 

Maluku-Papua 3.0559 1.4664 4.1721   2.9682 1.2760 8.6934 
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With regard to emigration, it is assumed that the emigration rates are similar 
to the proportion of internal migration. It can be expressed as follows: 

 
Em x k M x

i i
( ) . ( )=  

 

where Mi (x) is the internal out-migration rates from population aged x in region i, 
and k is the proportion that derived from the ratio between the number of 
immigrants and total internal migrants. For all ages, however, it is assumed that the 
same proportion is applicable. All processes for constructing the migration data are 
summarized in Diagram 7.4.  
 
Diagram 7.4. Summary of estimation and construction of base migration data 
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Adjust migrant data: 
- Group single-year data into 5-year age groups  
- Aggregate provincial data into regional data 

Base migration data 
(classified by single year of age, sex, and region) 

Data tabulation (Census) 
Number of internal migrants  

Data assessment: 
Observation period was  
5 years prior to survey 

Data tabulation (Census & Registration) 
Number of external migrants 

Applying model migration schedule to obtain (origin-destination) migration 
rates (annual and single year of age group) by assuming: 
- Migration rates uniformly distributed over 5-year periods (to obtain 

annual migration rates).  
- Migration rates for single year age group is equal to the rates in 5-year 

age groups.  

-  Immigrants: age profile from aggregate data (national figure) 
is applied to obtain regional immigrant profile. 

- Emigration rates: age profile from internal out-migration is 
used to obtain annual emigration rates.  
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7.7  Conclusion  
 

In the past, many attempts to measure the levels and patterns of demographic 
variables in Indonesia were hampered by severe data problems. It is not surprising 
therefore that indirect methods were mostly utilized for estimation purposes. The 
preceding chapters in this book have shown that the quantity and quality of 
demographic data in Indonesia have improved over time. This situation apparently 
has encouraged demographers to present more accurate and better information of 
trends, determinants and consequences of the population dynamics in Indonesia. In 
addition, many empirical studies show that the demographic patterns follow the 
regular patterns. Those regularities have been explained by means of mathematical 
models.  

This chapter has attempted to contribute to an estimation of Indonesian 
demographic parameters by using both direct and indirect methods. Fertility and 
infant mortality rates were estimated by the direct method, while the indirect method 
was applied to estimate the adult mortality and migration rates. Nevertheless, there 
were some data problems, e.g., age heaping, incomplete data, and irregularities, 
which required other methods to solve these problems. For example, the irregular 
age pattern problem necessitated the application of model demographic schedules to 
estimate Indonesian demographic variables. The models of double exponential, 
Heligman-Pollard and Rogers-Castro are utilized for smoothing the irregular data 
and constructing the base data, respectively, on age-specific fertility, mortality, and 
migration (origin-destination). In short, the profiles of demographic indicators vary 
among regions. Some regions are similar in their demographic profiles, while others 
are not. The demographic profile at the national level in turn can be different to the 
demographic profiles at its subnational levels and across regions. The results 
obtained are intended as input base data for projection purposes in the next chapter. 
Using the demographic schedules has made it possible to produce the base input 
data in terms of single-year period and single-year age groups.  
 
 
 



8 
 

SCENARIOS AND PROJECTIONS  
 

 

 

 

8.1 Introduction  
 
One of the important steps in population projection is making reasonable and 
consistent assumptions about the future course of demographic variables (i.e. 
fertility, mortality, and migration). Population projections in Indonesia have a long 
tradition of explicitly specifying alternative future variants in terms of scenario 
analysis. Four criteria of the scenarios as defined in Lutz (1995) have been identified 
in the past projections (see Chapter 3). First, more emphasis is put on the “if-then” 
nature of the calculation as opposed to the likely prediction. Second, a scenario is 
utilized to make all assumptions explicit. Third, three components of change (i.e. 
fertility, mortality and migration) are addressed separately. Fourth, the scenario 
developed typically looks at a somewhat larger number of scenarios (e.g. more than 
one or two). Scenarios have been regarded as strategies for dealing with the 
uncertainty in projecting the future population. Scenarios are defined as conditional 
projections, in which the assumptions yield a picture of possible future 
developments of a population (Eding, Willekens, and Cruijsen, 1996:1). Therefore, all 
scenarios are projections but not vice versa.  

The past projections in Indonesia have two main characteristics. First, regional 
populations were projected using a uniregional approach. Migration is considered in 
terms of net migration. Second, the levels of fertility and mortality (expressed in 
terms of total fertility rate and infant mortality rate or life expectancy) were assumed 
to change, but not the shapes of the age profile.  

This chapter attempts to develop scenarios for projecting the future of 
Indonesian population that accommodate the multiregional method and the 
dynamics of age patterns of demographic variables. The multiregional method is 
expected to capture regional heterogeneity and migration. The dynamics of age 
patterns are considered since these patterns tend to vary vis-à-vis overall levels and 
depend on the circumstances in each region. The scenarios also consider the past and 
current situations, particularly after the economic crisis and political instability 
which have confronted Indonesia since mid-1997. Studies on the impact of the crisis 
revealed that there are many dimensions to the crisis in Indonesia (e.g. political and 
economic). The combined impact of each facet is likely to vary across regions, 
socioeconomic groups, and demographic groups (see e.g. Ananta et al., 1998; Hugo, 
1997; Nasution, 1998; Frankenberg et al., 1999).  
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It has to be kept in mind that the present study is primarily oriented towards 
methodology and evaluation rather than theory testing or explanation. Nevertheless, 
considerations of theoretical aspects are inevitable in order to understand the 
patterns and directions of demographic changes in Indonesia. Thus, this chapter 
starts with an overview of the theoretical framework in section 8.2. Section 8.3 
elaborates the scenarios. The three main scenarios are: the benchmark, the regional 
homogeneity, and the plausible scenarios. Results of the projections are addressed in 
section 8.4. Lastly, section 8.5 concludes this chapter with some remarks.  

 

8.2 Theoretical Framework  
 
Chapter 2 extensively discussed demographic change in Indonesia as a reflection of a 
demographic transition phase with different stages in every region. Therefore, in 
order to formulate the future population scenarios, this study considers some 
theoretical frameworks that relate to demographic changes (e.g., Notenstein (1945) 
focuses on fertility and mortality, and Zelinsky (1971) and Skeldon (1990) focus on 
population mobility). Those theories on demographic and mobility transitions are 
briefly described in sections 8.2.1 and 8.2.2, respectively. It is then followed by 
discussion on the relationship between demographic change and socio-economic 
change in section 8.2.3. 
 

8.2.1 Demographic Transition (Fertility and Mortality) 
 

Based on the experiences of Western Europe countries in the 18th and 19th centuries, 
Notenstein (1945) concluded that the demographic conditions of a country would 
shift from high fertility and mortality rates to the low fertility and mortality rates. 
The transition occurs in three stages. First, a balanced stage of high potential 
population growth when both birth rates and death rates are high (long-standing 
equilibrium of high mortality and fertility). In the first stage, infectious diseases are for 
the most part responsible for mortality patterns, and trends are interrupted by 
mortality crises due to famine. Second, a transitional stage of rapid growth when 
death rates fall but birth rates continue at high level (destabilization). In the second 
stage, mortality decline first sets in while fertility remains high, or may even rise. 
This stage is characterized by a wide gap between mortality and fertility rates. It 
results in high population growth rates until fertility also starts to decline. Third, a 
new balanced stage when both birth rates and death rates are low, with the potential 
for a dwindling population  (post-transition – modern). This is the last stage, when the 
populations have completed the transition and there is little or no population 
growth.  

In more general terms, this concept has been translated into fertility and 
mortality transitions. Coale (1973) described fertility transition in terms of the decline 
in total fertility rates (TFR). The fertility transition represents a shift from a high 
fertility rate to replacement level (net reproduction rate equal 1, TFR is 2.1 children 
per woman), and even to below the replacement level. With regard to mortality 
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transition, it is often referred to as an epidemiological transition, which is partly a 
health transition. It relates to the changes in disease patterns, mortality patterns, and 
the conditions associated with these changes (Bobadilla et al., 1993, cited in 
Hilderink, 2000). For developing countries such as Indonesia, where the data on 
adult mortality are difficult to obtain, the infant mortality rate has been widely used 
as one of the indicators of mortality transition. In 1952, Bourgeois-Pichat 
distinguished two classes of infant mortality based on the causes of deaths, i.e. 
endogenous and exogenous infant mortality rates. Later, D’Souza (cited in Utomo 
and Iskandar, 1986:94) translated those two classes into three broad classes of causes 
of deaths. These are infectious origin (soft rock) similar to endogenous IMR, non-
infectious origins (hard rock) similar to exogenous IMR, and a combination between 
infectious and non-infectious origins (intermediate rock). Soft rock is indicated by an 
IMR higher than 100 deaths per thousand births. Hard rock is indicated by an IMR 
below 30, and intermediate rock is indicated by an IMR between 30 and 100. Using 
both indicators on fertility and mortality rates, the demographic transitions in some 
countries have been assessed.  

Historical research found that there is a wide range of circumstances 
prevailing in some countries undergoing the vital transition, including cases where 
mortality did not decline first (Jones and Douglas, 1997). In addition, Demeny (1997) 
pointed out that a different problem has emerged at the end of transition. Rather 
than lower population growth rate at the end of transition, some countries may have 
somehow high population growth. Some factors involving socioeconomic and 
political circumstances may be responsible for the failure of their vital rates to 
decline, together with the pace and speed of their initial stage (Demeny, 1997). This 
issue is discussed further in section 8.2.3.  
 

8.2.2 Mobility Transition  
 
Impressed by the way that the concept of demographic (fertility and mortality) 
transition captured the attention of scholars, and inspired by Ravenstein’s work on 
migration laws1, Wilbur Zelinsky in 1971 identified the relevance of transitional 
population mobility sequences in socioeconomic change. He attempted to link the 
demographic transition and modernization process (which represent development) 
with changes in the type and pattern of migration (internal and international). 
Economic differentials are acknowledged as being central in explanation. Historical 
settings and evolutionary processes have been considered as well. Nevertheless, the 
relationship between modernization and mobility was never clearly specified, except 
for an extensive study of the relationship between technological and mobility 
changes. He assumed that once the forms of transportation improved, people could 
stay in their place of origin and commute to their workplace (circular migration) 

                                                           

1 Two of the migration laws from Ravenstein (1885: 288, cited in Zelinsky, 1971) establish the 
relationship between migration and economic development. First, migration increases in volume as 
industries and commerce develop and transportation improves. Second, the major causes of migration 
are economic. This implies that migration is in effect caused by economic development. 
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instead of moving to their place of work. Therefore, over time, some forms of 
migration are absorbed by circulation. Further, as forms of electronic communication 
improve, people would be able to work from home rather than commute to work. 
This pattern can be found in the five stages of mobility transition.  

In the first stage, pre-modern traditional society, little residential migration 
occurs. At this stage only limited circulation is carried out as borne out by customary 
practice in land utilization, social visits, commerce, warfare, or religious observances. 
The second stage (early transitional society) is characterized by significant growth in 
various kinds of circular migration. Movement from the countryside to cities and by 
the rural population to colonization frontiers also takes place. With regard to 
international migration, major flows of emigrants are directed toward foreign 
destinations, i.e. migration of skilled workers, technicians, and professionals from 
more advanced parts of the world. In the third stage (late transitional society), there is 
a further increase in circular migration, but a decline in the population movement 
from the countryside to cities or from rural areas to colonialization frontiers. In terms 
of international migration, emigration may be also on the decline or may have 
terminated. In the fourth stage (advanced society), residential mobility has leveled off 
and oscillates at a high level. Movement from the countryside to the city continues 
but it is further reduced in absolute and relative terms. Vigorous movement of 
migrants from city to city, intra-urban agglomeration, and circulation motivated by 
economic conditions and recreational factors become apparent. Significant 
international migration and circular international migration of skilled workers and 
professionals are observed, but direction and volume of flows depend on specific 
circumstances. In the last stage (future super advanced society), there is a decline in the 
level of residential migration and some forms of circulation as transportation and 
communication technologies improve. Further acceleration in some current forms of 
circulation occur. Strict political control of internal and international mobility may be 
imposed (Zelinsky, 1971:230-231). 

Comparable to the theory of demographic transition, the concept of mobility 
transition was derived from the experiences of developed countries in Europe. In 
fact, contemporary studies in many parts of the developing countries have 
emphasized the importance of non-permanent forms of mobility or circulation 
(Skeldon, 1990). Recurrent disease, famine, warfare, slave expedition, pilgrimages, as 
well as state-sponsored colonialization determine continuous population 
movements. Accepting that reason, Skeldon modified the earlier mobility transition 
from five transition stages into seven stages (see Skeldon, 1990). In addition, one 
weakness of the earlier model, which Zelinsky already acknowledged, is that it did 
not take account of the fact that the flow of international migration is now subject to 
strict government regulation. National policy does greatly affect the volume and 
composition of such movements, despite serious difficulties with illegal migration 
(Zelinsky, 1979:181).  
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8.2.3 Demographic and Socioeconomic Changes 
 
The concepts of demographic transition and mobility transition demonstrate that one 
of the main reasons for those transitions is socioeconomic change experienced by 
society and nations. In other words, there is an interaction between socioeconomic 
and demographic change. Studies on this issue have been widely discussed, ever 
since Malthus underlined its importance nearly two centuries ago. Malthus predicted 
that when people are better off, they would have many children and fewer would 
die. As a result, the number of people increases and scarcity of food occurs. Wars, 
famines, natural disasters and epidemics then forcefully check the rapid growth of 
population. The number of people would become small and the prosperity returns. 
The same cycle would be repeated. Unless innovations are made, nature will check 
the growth of population. 

Several studies found that the interaction between socioeconomic and 
demographic factors has no single or simple direction. In the demographic transition 
theory, for example, socioeconomic development is regarded as a driving force 
behind the transition. Nevertheless, experiences in demographic transition in 
England and France showed two different phenomena. In England, economic 
transformation occurred as a consequence of the industrial revolution that took place 
before the demographic transition. In France demographic transition had occurred 
prior to the economic transition. Further study on fertility transition in 69 developing 
countries (Bongaarts and Watkins, 1996) observed that there is no fixed threshold of 
development for the onset of the fertility transition.  Socioeconomic indicators have 
very limited power to predict the timing of a country’s transition. The onset time of 
fertility transition was observed first among the most developed countries (e.g. in 
Asia such as Singapore, Hong Kong and Korea in 1960), and later in countries with 
lower development levels (e.g. in Asia such as Indonesia in 1972, Bangladesh and 
Papua New Guinea in 1980). Bongaarts and Watkins (1996) also observed that prior 
to the transition onset, social interaction could restrain the fertility change. Once 
innovative fertility behavior has been adopted by a group of individuals within a 
community, or by a community within a country, then social interaction can 
forcefully accelerate the rate of transition in the rest of community or the nation and 
stimulate its onset elsewhere. 

In Indonesia, using the national level as a unit of analysis, Ananta, Wongkaren 
and MisCicih (1995) revealed that fertility and mortality transitions have been 
moving relatively faster than economic transformation. It was confirmed by Miranti 
(2000) when she compared the performance in fertility (TFR) and mortality (life 
expectancy) with the performance in economic development (income per capita) 
between more developed and less developed economies in East and Southeast Asia. 
She observed that Indonesia, as a less developed economy, is in a better position to 
facilitate a reduction in its fertility level at the same level of income per capita as 
compared with the more developed economies countries in Asia such as Singapore. 
Indonesia could reach almost the same level of TFR with a lower income per capita. 
For example, when Singapore achieved TFR at 5.46 births per woman in 1961, its 
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income per capita was US$ 1,739. Meanwhile, with an almost similar level of income 
per capita (US$ 1,703), Indonesia could achieve TFR at 3.39 in 1987. Miranti (2000) 
also observed that the completion of fertility transition is faster in more developed 
economies than in the less developed economies. For example, Singapore achieved 
the transition in the early 1970s (TFR was 2.1) while Indonesia had yet to effect the 
transition in 1997 (TFR was 2.8).  

 

8.3 Population Scenarios 
 
In view of the theories and fact mentioned above together with the past trends of 
demographic variables, the scenarios developed in this section attempt to evaluate 
the effect of demographic changes on the future population. Three components of 
changes, i.e. fertility, mortality and migration, are considered. The dynamics of 
future population over time are examined not only in terms of the total level (e.g. 
TFR and IMR), but also in terms of the shape of the age pattern. It is assumed that 
regional populations are interdependent with regard to the direction (origin-
destination) of internal migration. External (international) migration is considered as 
well.  

As data on migration flows (origin-destination) are difficult to obtain for all 
the 27 provinces/regions in Indonesia,2 we use 12 clustered regions to illustrate the 
application of the multiregional projection method in this chapter. The regions are 
grouped according to their geographical positions as shown in Table 8.1 (see also 
Indonesian map in Figure 2.1).  

 
Table 8.1.  Aggregation of 27 regions into 12 regions in the study  
 
27 regions  12 regions  27 regions  12 regions 

         

Sumatra       
01. Dista Aceh 01. Northern Sumatra  15. West N.Tenggara 09. Nusa Tenggara 
02. North Sumatra  Northern Sumatra  16. East N. Tenggara  Nusa Tenggara 
03. West Sumatra  Northern Sumatra  17. East Timor  Nusa Tenggara 
04. R I a u  Northern Sumatra  Kalimantan   
05. Jambi 02. Southern Sumatra  18. West Kalimantan 10. Kalimantan 

`06. South Sumatra  Southern Sumatra  19. Central Kalimantan  Kalimantan 
07. Bengkulu  Southern Sumatra  20. South Kalimantan  Kalimantan 
08. Lampung  Southern Sumatra  21. East Kalimantan  Kalimantan 

Java     Sulawesi   
09. Jakarta 03. Jakarta  22. North Sulawesi 11. Sulawesi 
10. West Java 04. West Java  23. Central Sulawesi  Sulawesi 
11. Central Java 05. Central Java  24. South Sulawesi  Sulawesi 
12. Yogyakarta 06. Yogyakarta  25. Southeast Sulawesi  Sulawesi 
13. East Java 07. East Java      

Bali & Nusa Tenggara    26. Maluku 12. Maluku-Papua 
14. Bali 08. Bali  27. Irian Jaya/Papua  Maluku-Papua 

         

                                                           

2 In the analysis, East Timor was considered an Indonesian region (for explanation, see Chapter 2). 
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Five provinces in Java, however, are not aggregated. It is because these 
provinces have relatively complete migration data at provincial level. The province 
of Bali is also considered as an independent region, separate from its neighboring 
regions (Nusa Tenggara), because of significant differences in its demographic 
parameters (i.e. fertility, mortality, and migration). The 12 regions identified are: (1) 
Northern Sumatra, (2) Southern Sumatra, (3) Jakarta, (4) West Java, (5) Central Java, 
(6) Yogyakarta, (7) East Java, (8) Bali, (9) Nusa Tenggara, (10) Kalimantan, (11) 
Sulawesi, and (12) Maluku-Papua. 

This section starts with a discussion of the assumptions applied to 
demographic indicators, i.e. fertility assumptions in section 8.3.1, mortality 
assumptions in section 8.3.2, and migration assumptions in section 8.3.3. Scenarios 
developed for this present study are presented in section 8.3.4.  

 

8.3.1 Fertility Assumptions 
 
Following the past trends of regional fertility rates, we use the TFR to estimate future 
fertility rates. The past trends were derived from the 1971, 1980, 1990 censuses and 
the 1991, 1994 and 1997 IDHS. From the census data, the fertility levels were obtained 
by using indirect methods, particularly the Own Children Method, while from the 
IDHS data, fertility levels were estimated directly. These selected data sources reveal 
that the patterns of TFR decline during past periods are neither linear nor 
exponential, but logistic.  

The economic and political crises that started in mid-1997 could affect fertility 
in two ways: fertility could increase or decrease. Fertility could increase, if the 
traditional relationship between poverty and high fertility applies in Indonesian 
regions. It is probable that cultural changes which, together with economic growth in 
the 1980s and 1990s, led to decrease in fertility (see Chapter 2). Recently, the crisis has 
shown signs of recovery. Soesastro (2001), backed by data from ICBS (2001), stated 
that Indonesian macro economic indicators are good, with an annual growth rate of 
national income between 4 and 5 percent in the year 2000. Given the recent situation, 
it is not likely that the trend of fertility will be reversed. In other words, it is therefore 
possible that in the face of economic difficulty, decisions to have children may be 
postponed (or, more plausibly, decisions to marry may be postponed, with the 
attendant postponement of planned pregnancies). A recent survey on Indonesian 
families (IFLS 2+), which was conducted by RAND in 1998, found that indeed some 
Indonesian families suffered from the crisis (Beegle et al., 1999b). Nevertheless, they 
managed to weather those conditions and hardly changed their demographic 
behaviours (e.g., with regard to contraceptive use).  

From the fact mentioned above, it is assumed that fertility remains constant or 
continues to decline. A logistic curve is chosen as the best curve which fit the TFR 
trends. The function of this curve is used to project the fertility levels. The logistic 
function used is as follows: 

atasyt
eb

k
LTFR

.1+
+=        (8.1) 
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where: TFRt   = estimate of TFR at time t 
 Lasy  = lower asymptote, defined as exogenous parameter by assumption 
 k = constant value to determine an upper asymptote (Uasy=Lasy+k), 
     defined as exogenous parameter by assumption 
 a and b = coefficients of logistic curve 
 e = natural numeric for exponential 
 t = variable time, number of year starts with 1 for 1968 
     when the series period began 
 

To find the values of Lasy and Uasy, levels of TFR in the past periods and future 
TFR trends were considered. Consider the projection for Indonesia at national level. 
Following ICBS (1998), it was assumed that in 2013, at the end of the 9th Five-Year 
Development Program (Pembangunan Lima Tahun, known as PELITA), Indonesian 
fertility is expected to reach its replacement level (NRR=1 and TFR=2.1). It means the 
lower asymptote for the function at national level was set at Lasy = 2.1. The upper 
asymptote was set at Uasy= 6.2, as the summation of k (i.e. TFR=4.1, the average value 
of TFR in the past periods) and the lower asymptote (i.e. TFR=2.1). Thus, the logistic 
function applied to project the TFR at national level is as follows: 

 

att

be
TFR

+

+=

1

1.4
1.2          

 
Coefficients of logistic function a and b are obtained by using 6 observations of TFR 
(1971, 1980 and 1990 censuses and 1991, 1994 and 1997 IDHS; see Table 2.4 in Chapter 
2) and the target fertility in 2013. These coefficients are a=0.134927 and b=0.150678.  

In this present study, however, the lower asymptote for the function at 
national and regional level is set at TFR=1.6 in 2020. The value of 1.6 is the current 
average fertility level in some Asian countries (such as Singapore and Taiwan). The 
TFR in Singapore was 1.5 in 1999 and it was 1.8 in Taiwan in 1997. In addition, 
Miranti (2000) found that Indonesian TFR usually lagged behind the Singaporean 
TFR in years. For example, Indonesian TFR was 5.6 in the early 1970s, (i.e. the period 
1968-1971), while Singapore had passed this level in 1961. Indonesia was 10 years 
behind. Almost 10 years later, Indonesia achieved TFR equal to 4.7 (based on the 
1980 census, referring to the period 1977-1980) while Singapore had passed this level 
in 1965, 15 years earlier with TFR equal to 4.6. Based on the 1990 census (referring to 
1987-1990), Indonesian TFR was 3.3 while Singapore has passed it in 1969, 21 years 
earlier (TFR= 3.2). Moreover, according to the 1997 IDHS data (referring to the period 
1994-1997), Indonesia had reached TFR of 2.8 while Singapore had reached this level 
in 1974 (TFR=2.4), i.e., 20 years earlier than Indonesia. Thus, it seems reasonable to 
assume that the TFR in Indonesia in 2020 may correspond with the TFR attained by 
Singapore in the late 1990s. 
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The TFR for the period 1990-2020 is then calculated by using the formula as 
follows: 

 TFR
k

b e
t at
= +

+

16
1

.
.

        (8.2) 

 
The same logistic model is used for estimating the TFR at regional level. The 

estimated TFR for the projection period (1990-2020) are presented in Table 8.1. At 
regional level, it is assumed that once the TFR is close to 1.6 (TFR ≈ 1.6), the TFR will 
remain constant. This is the case for the provinces of Jakarta, Yogyakarta and Bali in 
2020. Table 8.2 shows that TFR in most Indonesian regions reaches the replacement 
level in 2005. At that time, however, the TFR in three regions (Northern Sumatra, 
Nusa Tenggara and Maluku+Papua) are still higher. These are 2.5, 2.5 and 2.6, 
respectively, while at the national level TFE has reached 2.1.   
 
Table 8.2. Total fertility rate (TFR) for Indonesia and its regions, 1990-2020 
 

Region Projection periods 

 1990 1995 2000 2005 2010 2015 2020 

         
Indonesia 3.18 2.72 2.37 2.12 1.94 1.82 1.74 
        
 Northern Sumatra 3.95 3.35 2.86 2.47 2.19 2.00 1.86 
 Southern Sumatra 3.71 2.93 2.38 2.03 1.83 1.72 1.66 
 Jakarta 2.23 1.90 1.74 1.66 1.63 1.61 1.61 
 West Java 3.41 2.93 2.55 2.27 2.07 1.93 1.82 
 Central Java 3.05 2.67 2.37 2.15 1.98 1.87 1.79 
 Yogyakarta 2.01 1.79 1.69 1.64 1.62 1.61 1.60 
 East Java 2.49 2.24 2.05 1.92 1.82 1.76 1.71 
 Bali  2.30 1.99 1.82 1.72 1.66 1.63 1.62 
 Nusa Tenggara 4.55 3.79 3.09 2.54 2.16 1.92 1.78 
 Kalimantan 3.46 2.82 2.34 2.03 1.85 1.74 1.68 
 Sulawesi 3.52 2.90 2.43 2.12 1.91 1.79 1.71 
 Maluku+Papua 4.14 3.52 3.01 2.60 2.30 2.08 1.93 
         

 
Decomposition of TFR into age-specific fertility rate (ASFR). The projected TFR for 
Indonesia is decomposed into age specific fertility rate (ASFR) by using the 
proportion of ASFR. Two assumptions are applied. First, the proportion of ASFR 
during the projection period (1990-2020) is assumed to remain constant at the 
proportion observed in the initial period, 1990. The changes of TFR are then observed 
in the absence of changes in the timing of childbearing (i.e. quantum effect). Table 8.3 
shows the constant proportions of ASFR for Jakarta at the beginning and at the end 
of the projection period, respectively, in 1990 and 2020. The initial regional 
proportions of ASFR are derived from the 1994 IDHS. The assumption of constant 
proportions has generally been applied in the past projections as well. 
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Table 8.3. Age specific fertility rates (ASFR) for Jakarta using constant proportion 
scenario  

 

Age ASFR Proportion ASFR ASFR 
Group IDHS1994 (%) 1990 2020 

     
15 0.0032 0.16 0.0037 0.0026 
16 0.0063 0.32 0.0071 0.0051 
17 0.0119 0.60 0.0135 0.0097 
18 0.0210 1.06 0.0236 0.0170 
19 0.0335 1.70 0.0377 0.0272 
20 0.0489 2.47 0.0551 0.0397 
… … … … … 
… … … … … 
45 0.0159 0.80 0.0179 0.0129 
46 0.0137 0.69 0.0155 0.0112 
47 0.0119 0.60 0.0134 0.0096 
48 0.0103 0.52 0.0116 0.0083 
49 0.0089 0.45 0.0100 0.0072 

     
15-19 0.0152 3.85 0.0171 0.0123 
20-24 0.0808 20.47 0.0911 0.0657 
25-29 0.1196 30.27 0.1348 0.0972 
30-34 0.0910 23.04 0.1025 0.0740 
35-39 0.0510 12.92 0.0575 0.0415 
40-44 0.0252 6.39 0.0285 0.0205 
45-49 0.0121 3.07 0.0137 0.0099 

     

TFR 1.97  2.23 1.61 
     

 
Second, the proportion of ASFR is assumed to change over the projection 

period. In other words, tempo effects are present in Indonesian fertility. In relation 
with the decline of regional TFR, the mean age of childbearing is assumed to change 
over time. Discussion on determinants of fertility in Chapter 2 has supported this 
assumption. The mean age of marriage among Indonesian women has increased 
during the last three decades. It also means that the mean age of childbearing may 
increase, since most Indonesian women tend to have their first birth after marriage. 
The growth of contraceptive prevalence among married women has increased. The 
duration of breastfeeding in Indonesia is relatively long irrespective of the mother’s 
background. In addition, pregnancy termination (abortion) is more prevalent in 
Indonesia today.  

Ideally, past patterns are utilized to determine the patterns of future change. 
Chapter 7 has indeed attempted to estimate the proportion of age-specific fertility 
rates for Indonesia and its regions by using the 1994 and 1997 IDHS data. However, 
data on the past proportions of regional Indonesian fertility are not available. In such 
circumstances, the past experience of other countries will have to suffice as a 
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guideline to envisage the future change. In this case, fertility data from Taiwan and 
Singapore are utilized for reasons of location of these countries (Asian countries) and 
their relatively complete and reliable vital registration system. Bongaarts (1999) also 
used Taiwanese registration data to analyze the presence of tempo effects in an Asian 
country. 

In fact, both Taiwan Demographic Factbook and Yearbook of Statistics Singapore, as 
the data sources, provided fertility data in terms of five-year age groups. Assuming 
that the fertility rates among women in any five-year age groups are similar, then the 
single year of fertility rates could be obtained. For example, the fertility rates for 
women aged 15 years would be same as the fertility rates for women in age group 15-
19 years. Since the double exponential model has shown promise in previous studies, 
particularly on Indonesian fertility data, the model is utilized for fitting the fertility 
data of Taiwan and Singapore. Figure 8.1 shows the age-specific fertility rates in 
these countries during the period 1968-1999. It shows that the dynamics of age 
patterns are evidenced by Taiwan and Singapore.  

 

Figure 8.1. Age-specific fertility rates (ASFR) in Taiwan and Singapore, 1968-1999  
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With regarding to the proportion of ASFR, some studies (e.g., Brass, 1980 and 
Kim, 1986) have pointed out that the cumulative distribution function of the ASFR 
closely follows a Gompertz curve. The cumulated values under the curve are equal to 
one. The Gompertz relational model measures the deviation of observed fertility to a 
standard chosen. The Gompertz function is as follows: 

 
F x x( ) exp( exp( ( )))= − − −λ µ        (8.3) 

 
the density function is then: 

f x x x( ) exp(( ( ) exp( ( )))= − − − − −λ λ µ λ µ      (8.4) 

 
where x is age of women, λ is a shape parameter that relates with a narrow spread of 
the age distribution, and µ is the mean of the childbearing ages. The density function 
of the Gompertz model is a double exponential function similar to that used by 
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Coale-McNeil (1972) for first marriages and Rogers and Castro (1981) for migration 
schedules. However, the density function here has one less parameter than the more 
general double-exponential function used for first marriage and migration schedule.  

For the Gompertz function F(x), there exists a linearizing transformation Y(x), 
where  Y x F x x( ) ln( ln ( )) ( )= − − = −λ µ . Thus, the transformations of several Gompertz 

curves are linear to each other. If we relate the transform Y(x) to a standard transform 
Ys(x), where Y x A B Y x

S
( ) . ( )= + , the parameters A and B demonstrate that:  

 
)( µ−µλ=

s
A   and  

s
B λλ= /      (8.5) 

 
where λs and µs are usually λ and µ in the standard function presented by Brass 
(1980). Using this model, the proportions of ASFR from Taiwan and Singapore 
during the observed periods are then estimated. However, the standard function 
utilized is related with the function in the initial period, instead of the standard 
function presented by Brass.  

Figure 8.2 shows the trends of parameters A and B estimated from Taiwanese 
and Singaporean fertility data. The same trends are then applied to determine the 
proportion of ASFR for Indonesian data. Using parameters A and B and parameters 
λs and µs from the base data, the proportion of ASFR for every region are predicted. 
The ASFR during the projection period are then calculated by multiplying the 
predicted proportion of ASFR and the projected level of TFR. For the regions that 
currently have TFR equal to or below 3.0, the proportion of ASFR will follow the 
fertility pattern of Singapore. These are the provinces in Java and Bali, except West 
Java. On the other hand, for the regions that currently have TFR larger than 3.0, the 
fertility patterns from Taiwan will be used.  
 

Figure 8.2. Parameters from fertility patterns in Singapore and Taiwan 
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Figure 8.3 shows the fertility patterns for Jakarta by using the scenario of 
constant age patterns and the scenario of changing age patterns. Under the constant 
scenario, the mean ages of childbearing among women in Jakarta remain at age 27 
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years. On the other hand, under the changing age patterns scenario, the mean age of 
childbearing changes from 27 years in 1990 to 29 years in 2020.  

 
Figure 8.3. Projected age-specific fertility rates by different scenarios,   

Jakarta 1990-2020 
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Jakarta: scenario of changing age patterns
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8.3.2 Mortality Assumptions 
 
Morbidity and even mortality may increase as a consequence of deteriorating living 
conditions. The decrease in income for the lower strata of the population caused by 
the recent economic crisis might results in worsening conditions. The drop in public 
investment might affect sanitation infrastructure, but this might not have immediate 
visible effects, particularly at the national or regional level. Hygienic habits and 
preventive attitudes towards diseases need not change abruptly. But public 
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expenditure, as well as private expenditure, on health care might decrease, and this 
could have a noticeable effect on morbidity and, ultimately, mortality. As with the 
assumptions made for fertility, the present study assumes that mortality levels could 
remain constant or continue to decrease.  

Since data on adult mortality in Indonesia are not available, the past trends of 
infant mortality (IMR) are utilized to estimate future trends of mortality. Values of 
IMR from the past periods are observed from the 1971, 1980, 1990 censuses, and the 
1991, 1994 and 1997 IDHS. The age patterns of mortality are estimated from the 1996 
SUSENAS data, instead of the West model life table of Coale-Demeny (1966). In 
order to project the IMR, we use the same logistic function as in the fertility 
projection, with different values for the lower and upper asymptotes. The function is 
as follows: 

IMR L
k

b e
t asy at
= +

+1 .
       

 
where: IMRt   = estimate of the IMR at time t 
 Lasy  = lower asymptote, defined as exogenous parameter by assumption 
 k = constant value to determine an upper asymptote (Uasy=Lasy+k), 
     defined as exogenous parameter by assumption 
 a and b = coefficients of logistic curve 
 e = natural numeric for exponential 
 t = variable time, number of year starts with 1 for 1967 
     when the series period began 

 
At national and provincial levels, it is assumed that at the end of the Second 

Long-term Development Planning Program (Pembangunan Jangka Panjang kedua, 
known as PJP II) in the year 2018, Indonesia and its regions will have an IMR equal 
to 20 deaths per 1,000 live births (ICBS, 1998). This target is then assigned as the 
lower asymptote value in the logistic function for mortality projection (Lasy = 20). The 
upper asymptote is set in a general value, Uasy=180, in which k=160. Thus, the logistic 
function utilized is as follows:  
 

att

eb
IMR

.1

160
20

+

+=         (8.6) 

 
In this study, the lower asymptote values in the logistic functions differ for 

males and females. The lower asymptote of IMR is set at 20 for males and at 15 for 
females. They are set at 15 and 10, respectively, for females and males in the 
provinces of Jakarta and Yogyakarta. It is due to the fact that the current IMR in 
those regions is already lower. Table 8.4 shows the IMR during the projection period.  
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Table 8.4. Infant mortality rate (IMR) for Indonesia and its regions, 1990-2020  
 

  Projection periods 

 Regions 1990 1995 2000 2005 2010 2015 2020 

         
Indonesia (female) 43.86 37.44 32.26 28.16 24.97 22.51 20.63 
 Northern Sumatra  47.59 37.12 29.63 24.50 21.09 18.88 17.45 
 Southern Sumatra 47.07 35.21 27.32 22.34 19.32 17.52 16.46 
 Jakarta  23.96 17.65 14.11 12.19 11.16 10.61 10.32 
 West Java 68.47 51.35 38.50 29.66 23.92 20.35 18.18 
 Central Java 33.53 25.34 20.62 18.02 16.60 15.85 15.45 
 Yogyakarta 23.78 18.61 15.31 13.24 11.97 11.20 10.72 
 East Java 36.06 28.25 23.17 19.97 18.00 16.80 16.08 
 Bali 31.14 24.23 20.17 17.86 16.57 15.86 15.47 
 Nusa Tenggara 52.12 32.72 24.61 21.62 20.56 20.19 20.08 
 Kalimantan 55.39 44.44 35.94 29.62 25.07 21.87 19.65 
 Sulawesi 51.66 39.58 30.96 25.14 21.35 18.94 17.43 
 Maluku+Papua 37.09 32.12 28.16 25.06 22.65 20.79 19.37 
         

Indonesia (male) 53.49 45.98 39.45 33.87 29.19 25.33 22.75 
 Northern Sumatra  55.70 44.18 35.90 30.24 26.50 24.09 22.81 
 Southern Sumatra 55.46 42.39 33.61 28.07 24.71 22.73 21.75 
 Jakarta  33.32 25.25 20.60 18.01 16.61 15.86 15.52 
 West Java 62.24 46.20 35.45 28.82 24.94 22.73 21.70 
 Central Java 41.12 31.71 26.30 23.33 21.75 20.91 20.54 
 Yogyakarta 30.86 25.11 21.35 18.95 17.44 16.51 16.02 
 East Java 49.76 40.40 33.68 29.02 25.89 23.82 22.69 
 Bali 47.95 38.42 31.85 27.50 24.70 22.92 21.99 
 Nusa Tenggara 70.43 47.81 34.04 26.74 23.15 21.46 20.78 
 Kalimantan 59.48 47.36 38.39 32.09 27.83 25.02 23.50 
 Sulawesi 67.50 53.91 43.39 35.73 30.39 26.77 24.78 
 Maluku+Papua 45.37 39.67 34.88 30.91 27.66 25.02 22.91 
         

 
Age-specific death rates (ASDR). Two scenarios are distinguished. First, it is assumed 
that the age profile of mortality remains identical to that observed in 1990. It was 
discussed in Chapter 7 that complete mortality rates (infant and adult mortality 
rates) for Indonesian regions were derived from the 1996 SUSENAS data. Using the 
BESTFT function, which is provided in the MortPak package, base mortality data for 
every region were constructed. Complete mortality rates for all ages are estimated by 
fitting a single death rate (IMR) to the user-defined model life tables estimated (see 
Chapter 7). Similarly, the IMR projected can be fitted to the base regional mortality 
profiles in order to obtain similar mortality profiles during the projection periods. 
Figure 8.4 shows the mortality profiles for females in Northern Sumatra and West 
Java under the conditions of constant age mortality patterns in the period 1990-2020.  
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Figure 8.4. Regional mortality patterns for the scenario of constant age patterns,  
1990-2020 

Northern Sumatra females: scenario of constant age patterns
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West Java females: scenario of constant age patterns
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Second, the age patterns of mortality are assumed to change over the projection 
period. Since data on the past trends of Indonesian mortality are not available, the 
experiences from Singapore and Taiwan are again utilized. The same reason as for 
fertility projection is applied to explain why mortality data from these countries are 
utilized. Figure 8.5 shows that those countries have experienced the dynamics of 
mortality patterns during the last few decades. Nevertheless, Taiwanese mortality 
data (for males and females) are available for a longer period (i.e. 35 years, between 
1960 and 1995) as compared to Singaporean mortality data (i.e. 15 years, between 
1988 and 1990). Since the projection period considered is 30 years (i.e. between 1990 
and 2020), thus mortality patterns from Taiwan data are utilized further in this 
research.  

In order to see the changes in Taiwanese mortality patterns, the parameters 
from the Heligman-Pollard model are considered. The parameters obtained are 
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presented in Figure 8.6. Although the dynamics of these parameters are related with 
the socioeconomic situation in that country, these parameters can be used for 
mortality projection in Indonesia. Adopting these trends and using the parameters of 
regional mortality models estimated in Chapter 7 as base data, the parameters of 
regional mortality models are predicted for the projection period. The projected 
parameters are then utilized to calculate future age-specific death rates. 

 
Figure 8.5. Mortality patterns for Taiwan (1960-1995) and Singapore (1984-1999) 
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Taiwan males: age specific death rates, 1960-1995
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Singapore females: age specific death rates, 1984-1999
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Singapore males: age specific death rates, 1984-1999
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Special attention should be paid to the first three parameters (A, B and C). 

These parameters and parameter G determine the infant and child mortality. Since 
only the IMR values have been projected, it is important to analyze the relationship 
between IMR and those parameters. These can be expressed as follows: 
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Figure 8.6. Parameters of the Heligman-Pollard model for mortality in Taiwan,  
1960-1990 
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Using Taiwanese mortality data, it is observed that these parameters (A,B,C, 
G) have a relationship with the IMR values. The parameters A and B tend to decrease 
following the decline in the IMR. On the other hand, the parameter C decreases as 
the IMR increased. The value of parameter G is small and it relatively remains 
similar at any level of IMR. In this research, the trends of parameters A, B and G are 
assumed to follow Taiwanese mortality models. Given these estimated parameters, 
thus, parameter C can be calculated by using equation 8.7. Figure 8.7 presents the 
mortality patterns for females in Northern Sumatra and West Java under the 
assumption of dynamic age patterns.  

 
Figure 8.7. Regional mortality under a changing scenario, 1990-2020 

Northern Sumatra females: scenario of changing age patterns
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West Java females: scenario of changing age patterns
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8.3.3 Migration Assumptions 
 
In terms of migration data, the projections in this study are carried out in two ways, 
i.e. with and without migration. These are applied in order to see the impact of 
migration on regional population dynamics. Once migration is considered, it is 
assumed that the migration patterns remain constant during the projection period.  
In addition, migration will be represented in two different ways, namely net 
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migration and migration flow (origin-destination). Net migration is considered as in 
the uniregional approach. On the other hand, the origin-destination migration is 
utilized as the main focus in the multiregional approach. Base migration data 
(internal and external) for Indonesian regions as estimated and constructed in 
Chapter 7 are utilized. Figure 8.8 shows the out-migration for males in East Java and 
Nusa Tenggara by destination regions. 
 

Figure 8.8. Regional out migration: males East Java and Nusa Tenggara, 1990 
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8.3.4 Scenarios 
 
Based on the assumptions previously formulated on Indonesian fertility, mortality 
and migration, three main scenarios have been compiled. The first scenario is called 
benchmark scenario, assumes constant rates in demographic variables. It has three sub- 
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scenarios. The second scenario, called regional homogeneity scenario, explains a future 
regional population in which the national figure is utilized to describe regional 
figures. To a large extent, the projection will be used to assess the effects and 
differences in regional fertility, mortality and migration. It has two sub-scenarios. 
The third scenario, called plausible scenario, describes a future population in which 
uncertainty and dynamic age-specific patterns are considered. It comprises four sub-
scenarios. The parameterized models that have been used to substantiate the profiles 
of demographic variables (in Chapter 7) are utilized to develop projections of those 
variables. The scenarios produced for all regions are restricted to the period 1990-
2020. For each region, the population by single-year period and single-year age 
groups and sex will be projected. A detailed elaboration of those scenarios is as 
follows: 
 

A. Benchmark (constant) scenario 

Using regional figures, the levels and patterns of demographic variables are assumed to 

remain constant at the 1990 values.  

A.1.  No migration. 

A.2.  Migration in terms of net migration rates.  

A.3.  Migration in terms of origin-destination migration rates. 

 

B. Regional homogeneity scenario 

The levels and patterns of demographic variables are also assumed to remain constant at 

the 1990 values, but the figures utilized are derived from the national figures.  

B.1.  No migration. 

B.2.  Migration in terms of origin-destination migration rates. 

 

C. Plausible scenario 

Using regional figures, the levels and/or patterns of fertility and mortality are assumed to 

change over the projection period.  

C.1.  The levels are assumed to change, while the age profiles remain constant and no 

migration takes place.  

C.2.  Both the levels and the age patterns are assumed to change and in the absence of 

migration.  

C.3.  Scenario C.1 and migration in terms of origin-destination migration rates. 

C.4.  Scenario C.2 and migration in terms of origin-destination migration rates. 
 

8.4 Results: Population Projections 
 
The population figures presented in this section are obtained by applying the 
assumptions or scenarios developed previously. In order to show the projection 
results and to draw some conclusions, this section is divided into three subsections. 
Section 8.4.1 deals with the size of population, section 8.4.2 focuses more on the 
population age structure, and section 8.4.3 discusses regional demographic indicators 
(i.e. births, death, and life expectancy).  
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8.4.1 Size and Growth of Population 
 
During the projection period, the size of the Indonesian population will still increase. 
It was about 179 million in 1990 and it is expected to increase to 261 million (plausible 
scenario), 287 million (homogeneity scenario), or 289 million (benchmark scenario) in 2020. 
It means that an increase about 82 to 110 million during a period of 30 years. This 
addition of population is almost half or two-third of the total population in 1990. 
Nevertheless, the projected population sizes are different when the constant 
scenarios considered migration in terms of net migration and origin-destination 
migration. These are about 282 million and 289 million people, respectively. On the 
other hand, the annual rate of population growth has been continuously declining. 
The decline is even faster under the plausible scenarios. The growth rate in the 
period 1990-995 was about 1.8 and it is projected to decline to about 1.4 under the 
constant and homogeneity scenarios, or 0.9 under the plausible scenario. Table 8.5 
shows projected Indonesian population sizes and its growth rates. 
 
Table 8.5.   Population of Indonesia and the growth rates, 1990-2020 (different 

scenarios) 
 
Scenario Projection period 

 1990 1995 2000 2005 2010 2015 2020 

Population (000)       
A.1 179,248 195,393 213,094 232,032 251,248 270,087 289,118 
A.2 179,248 194,620 211,396 229,236 247,201 264,659 282,179 
A.3 179,248 195,481 213,231 232,169 251,342 270,092 288,980 
B.1 179,248 195,380 212,988 231,675 250,481 268,760 287,084 
B.2 179,248 195,481 213,175 231,921 250,755 269,035 287,330 
C.1 179,248 194,699 209,961 224,690 238,153 250,324 260,980 
C.2 179,248 194,931 210,659 225,363 238,416 249,825 261,388 
C.3 179,248 194,786 210,097 224,839 238,305 250,480 261,146 
C.4 179,248 195,016 210,779 225,482 238,530 249,944 261,515 

        
Annual increase (%) 1990-1995 1995-2000 2000-2005 2005-2010 2010-2015 2015-2020 

A.1  1.80 1.81 1.78 1.66 1.50 1.41 
A.2  1.72 1.72 1.69 1.57 1.41 1.32 
A.3  1.81 1.82 1.78 1.65 1.49 1.40 
B.1  1.80 1.80 1.75 1.62 1.46 1.36 
B.2  1.81 1.81 1.76 1.62 1.46 1.36 
C.1  1.72 1.57 1.40 1.20 1.02 0.85 
C.2  1.75 1.61 1.40 1.16 0.96 0.93 
C.3  1.73 1.57 1.40 1.20 1.02 0.85 
C.4  1.76 1.62 1.40 1.16 0.96 0.93 

        

 
At the national level, the number of projected population under the constant 

scenario is generally higher than under other scenarios over the projection period. 
The projected population from three scenarios is slightly different in the short run. In 
the long run, however, the plausible scenario gives lower population estimates than 
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the constant and the regional homogeneity scenarios. The plausible population 
scenario in 1995 closely resembles the observed population from the 1995 Intercensal 
Population Survey (SUPAS) data. While the observed population was 194,755,808 
people, the plausible scenarios estimated 194,698,700 in C1, 194,931,400 in C2, 
194,786,200 in C3, and 195,015,900 in C4. Regarding the effect of migration, Table 8.5 
shows that indeed the different migration variables utilized give different projected 
populations, particularly the projected population over a long period. For example, 
the size of Indonesian population at 2015 is projected at about 265 million based on 
the Scenario A.2 (net migration considered), while it is about 270 million based on the 
Scenario A.1 and A.3 (no migration and origin-destination migration).  

At the regional level, and likewise at the national level, the size of regional 
population increases over the projection period. Table 8.6 shows that various 
assumptions made concerning the future demographic variables give different 
figures of regional population. Consider the population of Yogyakarta. In 1990, 
Yogyakarta population was 2.9 million and it increased to about 3.0 million in 1995 
under scenario A.2 (constant, using net migration), 3.2 million under scenario A.3 
(constant, using origin-destination migration), 3.4 million under scenario B.2 
(homogeneity), and 3.2 million under scenarios C.3 and C.4 (plausible). In the long run, 
the difference among scenarios is even higher. In 2020, the population of Yogyakarta 
increases to about 3.6 million (scenario A.2), 5.5 million (scenario A.3), 6.6 million 
(scenario B.2), or 5.4 (scenarios C.3 and C.4). It reveals that the population of 
Yogyakarta is projected higher under the homogeneity scenario than under other 
scenarios. Nevertheless, this is not always the case in other regions. The population 
of Northern and Southern Sumatra, for example, is projected higher in the constant 
scenario.  

Regarding the migration variable utilized, scenarios A.2 and A.3 show the 
contribution of net migration and origin-destination migration to the projected 
population. The sizes of projected population in some regions are higher when the 
net migration was applied. These are the population of Northern Sumatra, West Java, 
Central Java, East Java and Sulawesi. The population is projected higher when the 
origin-destination migration was utilized. These regions are Southern Sumatra, 
Jakarta, Yogyakarta, Bali, Nusa Tenggara, Kalimantan, and Maluku-Papua. Under 
different scenarios, Figure 8.9 shows that the impact of the migration variable is 
significant in some regions (i.e. Jakarta, West Java, and Yogyakarta) while it is less 
significant in other regions (i.e. Northern Sumatra, Central Java, and East Java).  
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Table 8.6.  Population of Indonesia by region, 1995 and 2020 (different scenarios) 
 
 Population projected (000) under scenarios 

Region/Year A.1 A.2 A.3 B.1 B.2 C.1 C.2 C.3 C.4 

1995          

Northern Sumatra 23,328 23,325 23,319 22,805 22,797 23,227 23,247 23,218 23,238 

Southern Sumatra 17,260 17,236 17,279 16,950 16,970 17,122 17,147 17,141 17,166 

Jakarta 9,012 9,205 9,840 9,294 10,134 8,966 8,965 9,790 9,790 

West Java 38,368 37,415 37,340 38,624 37,591 38,253 38,378 37,230 37,351 

Central Java 30,888 30,903 30,807 30,780 30,701 30,808 30,832 30,727 30,752 

Yogyakarta 3,008 3,034 3,240 3,118 3,357 3,006 3,007 3,238 3,238 

East Java 34,522 34,403 34,327 35,322 35,122 34,507 34,547 34,312 34,352 

Bali 2,961 2,973 3,046 3,030 3,116 2,954 2,958 3,038 3,042 

Nusa Tenggara 8,267 8,303 8,331 8,007 8,071 8,230 8,256 8,294 8,320 

Kalimantan 10,060 10,077 10,140 9,979 10,060 9,999 10,015 10,079 10,095 

Sulawesi 13,788 13,791 13,791 13,650 13,654 13,716 13,676 13,719 13,679 

Maluku+Papua 3,931 3,953 4,020 3,821 3,908 3,912 3,905 4,000 3,993 

Indonesia 195,393 194,620 195,481 195,380 195,481 194,699 194,931 194,786 195,016 

          

2020          

Northern Sumatra 39,428 39,381 39,231 34,847 34,719 33,864 33,976 33,710 33,821 

Southern Sumatra 28,530 28,221 28,520 25,951 26,004 23,434 23,250 23,494 23,309 

Jakarta 12,283 13,797 18,760 13,950 20,822 11,714 11,724 17,799 17,849 

West Java 55,381 47,261 46,690 57,422 48,451 51,518 51,802 43,613 43,826 

Central Java 44,723 44,993 44,011 43,908 43,255 40,953 41,189 40,286 40,526 

Yogyakarta 3,431 3,630 5,498 4,191 6,552 3,457 3,482 5,403 5,446 

East Java 43,473 42,548 42,020 49,143 47,419 42,739 42,881 41,314 41,449 

Bali 3,708 3,800 4,415 4,265 5,027 3,602 3,612 4,259 4,274 

Nusa Tenggara 14,203 14,374 14,601 12,066 12,473 11,685 11,766 12,071 12,147 

Kalimantan 15,859 15,969 16,464 15,117 15,741 13,585 13,654 14,142 14,208 

Sulawesi 21,366 21,302 21,289 20,404 20,333 18,672 18,469 18,631 18,425 

Maluku+Papua 6,733 6,901 7,483 5,819 6,534 5,755 5,583 6,424 6,235 

Indonesia 289,118 282,179 288,980 287,084 287,330 260,980 261,388 261,146 261,515 

          

 
Figure 8.9. Population of Indonesia by region, 1990-2020 (different scenarios) 
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Continue Figure 8.9. 
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Population of West Java
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Table 8.7 shows the percentage errors of projected population compared to the 

observed population in the 1995 Intercensal Population Survey (SUPAS). At the 
national level, the percentage errors are very small under various scenarios, i.e. -0.03 
percent (scenario C.1) to 0.37 percent (scenarios A.3 and B.2). At regional level, 
however, it varies among Indonesian regions. Results from scenario C.1, for example, 
show that the percentage error of projected population in Northern Sumatra is 0.2 
percent, while in Kalimantan it is -4.5 percent. It means that the projection is an 
overestimation for Northern Sumatra population and an underestimation for 
Kalimantan when the level of fertility and mortality changes while the age patterns 
remain constant. Table 8.7 also shows that the projection is remarkably 
overestimated in some regions (i.e. Jakarta, Yogyakarta and Bali) when the origin-
destination migration was considered. These are about 7 per cent for Jakarta, 11 per 
cent for Yogyakarta and 5 per cent for Bali. It shows that the assumptions of constant 
internal migration to these regions may no longer apply in these regions. In other 
words, the migration patterns and levels for these regions may have considerably 
changed over time.  
 
 
Table 8.7.  Percentage error in estimated population, Indonesia, 1995  
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Region Obs. Percentage error (PE) in different scenarios 

 Population A.1 A.2 A.3 B.1 B.2 C.1 C.2 C.3 C.4 

1995           

Northern Sumatra 23,186 0.6 0.6 0.6 -1.6 -1.7 0.2 0.3 0.1 0.2 

Southern Sumatra 17,644 -2.2 -2.3 -2.1 -3.9 -3.8 -3.0 -2.8 -2.9 -2.7 

Jakarta 9,113 -1.1 1.0 8.0 2.0 11.2 -1.6 -1.6 7.4 7.4 

West Java 39,207 -2.1 -4.6 -4.8 -1.5 -4.1 -2.4 -2.1 -5.0 -4.7 

Central Java 29,653 4.2 4.2 3.9 3.8 3.5 3.9 4.0 3.6 3.7 

Yogyakarta 2,917 3.1 4.0 11.1 6.9 15.1 3.1 3.1 11.0 11.0 

East Java 33,844 2.0 1.7 1.4 4.4 3.8 2.0 2.1 1.4 1.5 

Bali 2,896 2.3 2.7 5.2 4.6 7.6 2.0 2.1 4.9 5.1 

Nusa Tenggara 8,063 2.5 3.0 3.3 -0.7 0.1 2.1 2.4 2.9 3.2 

Kalimantan 10,471 -3.9 -3.8 -3.2 -4.7 -3.9 -4.5 -4.4 -3.8 -3.6 

Sulawesi 13,732 0.4 0.4 0.4 -0.6 -0.6 -0.1 -0.4 -0.1 -0.4 

Maluku+Papua 4,029 -2.4 -1.9 -0.2 -5.2 -3.0 -2.9 -3.1 -0.7 -0.9 

Indonesia 194,755 0.3 -0.1 0.4 0.3 0.4 0.0 0.1 0.0 0.1 

           

Note:  PE was calculated from the difference between projected population and observed 
population divided by the observed population. 

 
With regard to geographical distribution, the concentration of the majority of 

Indonesian population will be still on Java and, to a lesser extent, on Sumatra. The 
projection under scenario C.3 is utilized to illustrate this phenomenon since it has the 
smallest percentage error at the national level. Table 8.8 shows that almost 60 percent 
of the total Indonesian population will still live on the island of Java; and a little bit 
more than 20 percent on the island of Sumatra. In other words, the geographical 
distribution will not change significantly during the next 20 years. Thus, if the 
geographical distribution of population is used as the criteria for priority in any 
development plan, then geographical priority will not change. 

In terms of absolute numbers, the provinces in Java will experience the highest 
population growth (about 41 million during the period 1990-2020), followed by 
Sumatra (about 21 million). Regions in the rest of Indonesia (Bali, Nusa Tenggara, 
Kalimantan, Sulawesi, Maluku, and Papua) will see an addition of about 20 million. 
This also means that the population density will rise across and within Indonesian 
regions. At national level, for example, it will increase from 93 per square kilometer 
in 1990 to 136 per square kilometer in 2020.  

It is very useful to know the constituents elements of the population growth 
rate. The rate consists of the natural growth rate (the difference between birth and 
death rates), and net migration (the difference between out- and in-migration rates). 
At the national level, the growth rate is identical to the natural growth rate. Net 
international migration of Indonesia is insignificant. It has been discussed previously 
that regional fertility and mortality rates were assumed to decline over the projection 
period. It is therefore expected that the natural growth rates will significantly 
decrease or even approximate close to zero growth rates. Nevertheless, Table 8.9 
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shows that the growth rates in some regions, where low fertility and mortality rates 
were assumed, are still high (i.e. more than 1 percent). These regions are Jakarta, 
Yogyakarta, and Bali. It may be due to the increase in migration rates in these 
regions.  

 
Table 8.8. Population of Indonesia by region, 1990-2020 (Scenario C.3) 
 

 Region Projection period 

  1990 1995 2000 2005 2010 2015 2020 

Population (000)        

 Northern Sumatra 20,947 23,218 25,536 27,819 29,969 31,947 33,710 

 Southern Sumatra 15,525 17,141 18,633 20,029 21,306 22,471 23,494 

 Jakarta 8,228 9,790 11,411 13,040 14,654 16,247 17,799 

 West Java 35,382 37,230 39,000 40,616 41,934 42,940 43,613 

 Central Java 28,516 30,727 32,917 35,073 37,045 38,791 40,286 

 Yogyakarta 2,913 3,238 3,624 4,060 4,511 4,962 5,403 

 East Java 32,489 34,312 36,079 37,747 39,165 40,358 41,314 

 Bali 2,777 3,038 3,306 3,566 3,806 4,038 4,259 

 Nusa Tenggara 7,384 8,294 9,173 9,988 10,731 11,426 12,071 

 Kalimantan 9,096 10,079 11,018 11,905 12,722 13,476 14,142 

 Sulawesi 12,510 13,719 14,897 15,997 16,978 17,856 18,631 

 Maluku+Papua 3,483 4,000 4,503 4,997 5,485 5,966 6,424 

 Indonesia 179,248 194,786 210,097 224,839 238,305 250,480 261,146 

         

Proportion (%)        

 Northern Sumatra 11.69 11.92 12.15 12.37 12.58 12.75 12.91 

 Southern Sumatra 8.66 8.80 8.87 8.91 8.94 8.97 9.00 

 Jakarta 4.59 5.03 5.43 5.80 6.15 6.49 6.82 

 West Java 19.74 19.11 18.56 18.06 17.60 17.14 16.70 

 Central Java 15.91 15.77 15.67 15.60 15.55 15.49 15.43 

 Yogyakarta 1.62 1.66 1.73 1.81 1.89 1.98 2.07 

 East Java 18.12 17.61 17.17 16.79 16.43 16.11 15.82 

 Bali 1.55 1.56 1.57 1.59 1.60 1.61 1.63 

 Nusa Tenggara 4.12 4.26 4.37 4.44 4.50 4.56 4.62 

 Kalimantan 5.07 5.17 5.24 5.29 5.34 5.38 5.42 

 Sulawesi 6.98 7.04 7.09 7.11 7.12 7.13 7.13 

 Maluku+Papua 1.94 2.05 2.14 2.22 2.30 2.38 2.46 

 Indonesia 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
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Table 8.9.  Growth rates of Indonesian population by region, 1990-2020 (Scenario C.3) 
 

 Region Projection periods 

  1990-1995 1995-2000 2000-2005 2005-2010 2010-2015 2015-2020 

        
 Northern Sumatra 2.17 2.00 1.79 1.55 1.32 1.10 
 Southern Sumatra 2.08 1.74 1.50 1.27 1.09 0.91 
 Jakarta 3.80 3.31 2.86 2.47 2.17 1.91 
 West Java 1.04 0.95 0.83 0.65 0.48 0.31 
 Central Java 1.55 1.43 1.31 1.12 0.94 0.77 
 Yogyakarta 2.23 2.39 2.40 2.22 2.00 1.78 
 East Java 1.12 1.03 0.92 0.75 0.61 0.47 
 Bali 1.88 1.76 1.58 1.35 1.22 1.09 
 Nusa Tenggara 2.47 2.12 1.78 1.49 1.30 1.13 
 Kalimantan 2.16 1.86 1.61 1.37 1.18 0.99 
 Sulawesi 1.93 1.72 1.48 1.23 1.03 0.87 
 Maluku+Papua 2.97 2.52 2.20 1.95 1.75 1.54 
        
 Indonesia 1.73 1.57 1.40 1.20 1.02 0.85 
        

 

8.4.2 Structure and Composition of Population 
 
The effect of different assumptions on the age structure of the population is 
presented in Figure 8.10. In the short run (i.e. within 5 years, in 1995), the changes in 
population structure are small. In the long run (i.e. in 2020), the structures of 
projected population under various scenarios are significantly different. If the 
fertility and mortality rates are assumed to remain constant, using regional profiles 
(Scenario A.1) or national profiles (Scenario B.1), the population structure hardly 
changes. For example, the proportion of young people (aged below 15 years) was 
about 37 per cent in 1990 and it will decrease to 32 per cent in 2020. Under these 
scenarios, the proportion of younger projected population is usually higher than the 
proportion of adult and elderly populations. On the other hand, as fertility and 
mortality rates are assumed to decline with or without the changes in age patterns 
(Scenario C.2 and Scenario C.1, respectively), the proportion of younger population is 
getting smaller. The proportion of young people is expected to decline from 37 
percent in 1990 to 22 percent in 2020.  

Figure 8.11 illustrates the structure of projected population at regional level by 
considering the population structures in Northern Sumatra and Jakarta in 2020. It is 
found that the plausible scenarios (i.e. scenarios C.3 and C.4), assuming decline in 
fertility and mortality, significantly affect the structure of regional population. 
Ageing is observed under the plausible scenarios. On the other hand, the constant 
scenarios (i.e. scenario A.2 and A.3) show little impact on the population structure. 
For Northern Sumatra, the age composition of the population under constant and 
plausible scenarios is relatively different. Nevertheless, since the fertility and 
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mortality rates in Jakarta is already small then the age structure in Jakarta is slightly 
affected. In this case, migration plays an important role. 

 
Figure 8.10. Structure of Indonesian population in 1995 and 2020 (different scenarios) 
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Population of Indonesia: 1995 (Scenario B.1)
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Population of Indonesia: 1995 (Scenario C.1)
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15 10 5 0 5 10 15

0-4

10-14

20-24

30-34

40-44

50-54

60-64

70-74

80-84

90+

Proportion (%)

Male

Female

Population of Indonesia: 2020 (Scenario B.1)

15 10 5 0 5 10 15

0-4

10-14

20-24

30-34

40-44

50-54

60-64

70-74

80-84

90+

Proportion (%)

Male

Female

 
 
Continue Figure 8.10. 
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Population of Indonesia: 2020 (Scenario C.1)

15 10 5 0 5 10 15

0-4

10-14

20-24

30-34

40-44

50-54

60-64

70-74

80-84

90+

Proportion (%)

Male

Female

Population of Indonesia: 2020 (Scenario C.2)

15 10 5 0 5 10 15

0-4

10-14

20-24

30-34

40-44

50-54

60-64

70-74

80-84

90+

Proportion (%)

Male

Female

 
 
 

Figure 8.11. Population of Northern Sumatra and Jakarta in 2020 (different scenarios) 
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Continue Figure 8.11. 
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Population of Jakarta: 2020 (Scenario A.2)
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The changes in the age structure can also be seen in the dependency ratios of 
children and old people. The child-dependency and old-dependency ratios are 
defined, respectively, as the ratio between the number of people under 15 years 
(child dependent) and people 65 years and over (old-age dependent) to the number 
of people aged 15-64 years (working age). Table 8.10 shows that in all regions the 
child-dependency ratio declines over the projected period while the old-dependency 
ratio increases. In Indonesia as a whole, for example, the child-dependency ratio 
decreases from about 0.52 in 2000 to 0.50 in 2020 under the constant and 
homogeneity scenarios. Under the plausible scenarios (scenarios C.3 and C.4), it 
decreases from 0.47 or 0.48 in 2000 to about 0.31 or 0.32 in 2020. In the same time, the 
old-dependency ratio increases from 0.07 in 2000 to about 0.08 in 2020 under the 
constant and homogeneity scenarios or to 0.11 in 2020 under the plausible scenarios.  

In the year 2000, under the plausible scenario, the old-dependency ratio in 
Yogyakarta is already close to 0.1. It means that about 10 elderly people depend on 
100 people of working age. Moreover, in 2020, the old-dependency ratios will be 
close to or over 0.1.  
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Table 8.10. Dependency ratio for Indonesia in 2000 and 2020 (different scenarios) 
 

Region/year Child-dependency ratio (x100)  Old-dependency ratio (x 100) 

 A.3 B.2 C.3 C.4  A.3 B.2 C.3 C.4 

2000          
Northern Sumatra 61.3 54.3 55.3 56.4  5.5 5.4 5.8 5.9 
Southern Sumatra 58.6 53.5 50.8 52.1  4.6 4.7 4.9 4.9 
Jakarta 43.4 54.1 39.5 40.1  4.3 3.8 4.4 4.5 
West Java 54.3 52.6 49.4 51.0  5.5 5.8 5.9 6.0 
Central Java 49.1 50.4 45.1 45.9  8.4 8.2 8.8 9.0 
Yogyakarta 33.7 47.6 31.3 31.8  9.3 10.5 9.8 10.0 
East Java 42.2 49.7 39.4 40.3  8.3 8.1 8.7 8.9 
Bali 40.8 50.1 37.4 38.3  7.1 7.3 7.5 7.6 
Nusa Tenggara 67.8 55.7 60.4 62.4  5.9 5.9 6.2 6.4 
Kalimantan 55.2 52.9 48.9 49.9  3.8 4.3 4.0 4.1 
Sulawesi 54.5 52.5 48.4 49.2  6.0 5.6 6.3 6.2 
Maluku-Papua 65.9 55.6 59.2 60.1  4.2 4.0 4.4 4.4 
Indonesia 52.1 52.1 47.2 48.3  6.3 6.3 6.7 6.8 

 

         

2020          
Northern Sumatra 59.8 51.2 34.8 35.2  6.4 6.6 8.9 9.5 
Southern Sumatra 56.6 51.1 29.8 31.0  6.2 6.6 9.0 9.2 
Jakarta 36.1 45.7 26.6 27.0  8.4 6.8 10.9 11.5 
West Java 51.3 49.9 32.4 33.1  6.8 7.4 9.8 10.4 
Central Java 48.1 49.4 31.9 32.3  8.6 8.1 12.0 12.9 
Yogyakarta 33.8 46.1 27.2 27.9  7.4 8.9 10.1 11.0 
East Java 39.3 47.7 28.7 29.2  10.0 9.0 13.7 14.8 
Bali 35.6 46.4 25.7 26.0  8.8 8.6 11.9 12.7 
Nusa Tenggara 66.0 52.2 33.3 33.9  6.5 7.2 9.2 9.7 
Kalimantan 52.4 50.1 29.8 30.3  5.8 7.0 8.7 9.1 
Sulawesi 51.6 49.9 30.3 30.6  8.6 7.5 11.5 11.6 
Maluku-Papua 63.3 50.8 35.3 36.6  6.2 6.7 8.7 9.0 
Indonesia 49.9 49.5 31.0 31.6  7.7 7.6 10.7 11.3 

          

 

8.4.3  Regional Demographic Indicators 
 
Although the fertility level (i.e. TFR) and mortality level (i.e. IMR) during the 
projection period had been determined, there are clear differences in the results of 
projected demographic indicators. These are due to the different assumptions 
applied to the demographic indicators in different scenarios (constant, homogeneity, 
and plausible).  In order to analyze the impact of those different assumptions on 
fertility and mortality, this section focuses on the projections from scenarios A.1, B.1, 
C.1 and C.2. These are the scenarios in which fertility and mortality were assumed to 
remain constant at regional level (A.1) or at national level (B.1), to change in level but 
not the age profile (C.1) and to change both in level and the age profile (C.2). In 
addition, the impact of different demographic assumptions on migration is derived 
from the scenarios C.3 and C.4. The demographic indicators considered are the 
number of births and deaths, and the expectation of life. Regional life expectancies 
are estimated by applying both uniregional and multiregional approaches.  
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a. Number of births  
 
Table 8.11 summarizes the number of births projected from four scenarios mentioned 
above. In general, assuming that the TFR remains constant (scenario A.1) produced 
the largest number of births over the projections period. In some regions, however, 
the number of births projected by the regional homogeneity scenario (B.1) is 
relatively higher than that projected by the constant scenario (A.1). This is the case in 
the provinces in Java and Bali for periods 2000 and 2020, except in West Java in 2020. 
It is because the TFR applied to these regions under the regional homogeneity 
scenario are higher than their TFR under the constant scenario. For instance, the TFR 
in Jakarta and Yogyakarta, respectively, were 2.2 and 2.0 in 1990 (as the base 
projection period), while the TFR at the national level (assumed for the regional 
homogeneity scenario) was 3.2.  
 
Table 8.11. Number of births in Indonesia, 2000 and 2020 (different scenarios) 
 

 Number of births (000)  Ratio to scenario A.1 
Region/year A.1 B.1 C.1 C.2  A.1 B.1 C.1 C.2 

2000          
Northern Sumatra 837 732 614 626  1.000 0.874 0.733 0.747 
Southern Sumatra 600 542 389 402  1.000 0.905 0.649 0.671 
Jakarta 214 297 168 170  1.000 1.385 0.784 0.794 
West Java 1,196 1,201 913 930  1.000 1.004 0.764 0.778 
Central Java 859 918 673 688  1.000 1.069 0.783 0.801 
Yogyakarta 57 89 48 48  1.000 1.565 0.843 0.850 
East Java 795 1,017 660 664  1.000 1.280 0.830 0.836 
Bali 66 90 53 53  1.000 1.354 0.795 0.805 
Nusa Tenggara 316 246 218 223  1.000 0.780 0.691 0.705 
Kalimantan 328 313 224 228  1.000 0.955 0.685 0.696 
Sulawesi 448 431 314 321  1.000 0.961 0.701 0.715 
Maluku-Papua 140 115 103 103  1.000 0.825 0.735 0.741 
Indonesia 5,856 5,991 4,377 4,457  1.000 1.023 0.747 0.761 

2020          
Northern Sumatra 1,109 838 526 522  1.000 0.755 0.474 0.471 
Southern Sumatra 783 622 328 333  1.000 0.794 0.419 0.425 
Jakarta 199 337 137 137  1.000 1.691 0.685 0.685 
West Java 1,397 1,375 767 770  1.000 0.985 0.549 0.551 
Central Java 1,007 1,044 575 575  1.000 1.036 0.570 0.571 
Yogyakarta 49 98 38 38  1.000 2.006 0.777 0.782 
East Java 826 1,170 551 555  1.000 1.416 0.667 0.673 
Bali 67 101 43 44  1.000 1.520 0.651 0.662 
Nusa Tenggara 459 293 183 182  1.000 0.639 0.399 0.397 
Kalimantan 410 362 190 191  1.000 0.882 0.462 0.466 
Sulawesi 535 488 259 252  1.000 0.911 0.483 0.471 
Maluku-Papua 207 140 96 94  1.000 0.680 0.462 0.454 
Indonesia 7,048 6,869 3,692 3,694  1.000 0.974 0.524 0.524 
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Compared with the scenarios A.1 and B.1, the number of births in the 
plausible scenarios (C.1 and C.2) is about 30 percent lower (see the ratio values). The 
scenarios C.1 and C.2 have been proposed in order to investigate the tempo and 
quantum effects in Indonesian population. Table 8.11 reveals that these scenarios are 
slightly different in terms of the number of births. This situation may occur as a 
result of applying similar TFR in these scenarios. In addition, using the experiences 
of fertility from Singapore and Taiwan, the age patterns of fertility in Indonesian 
regions were assumed to change little (see section 8.3.1). Thus, we can conclude that 
once the fertility patterns change significantly, the difference between these two 
scenarios (quantum and tempo effects) will be clear.  
 
b. Number of deaths  
 
Table 8.12 shows the number of deaths projected in the various scenarios. As for the 
number of births, the constant scenario usually produced the highest numbers. 
Under the homogeneity scenario, however, the number of deaths in some regions 
projected is higher than in other scenarios. The same reasons as for the number of 
births are applied here to explain these phenomena. Regions with higher level of 
mortality rates than the national level will have lower mortality when the 
homogeneity scenario is applied.  

In the short run (i.e. period 2000), scenarios C.1 (constant mortality patterns) and 
C.1 (changes mortality patters) yield a similar number of deaths. In the long run, 
however, these scenarios produce different figures. Constant mortality results in 
more deaths than the other scenarios.  
 
Table 8.12. Number of deaths in Indonesia by regions in 2000 and 2020  
 

Region/year Number of deaths (000)  Ratio to scenario A.1 

 A.1 B.1 C.1 C.2  A.1 B.1 C.1 C.2 

2000          
Northern Sumatra 246 246 149 144  1.000 1.001 0.607 0.587 
Southern Sumatra 176 178 106 105  1.000 1.012 0.604 0.594 
Jakarta 54 96 35 37  1.000 1.760 0.649 0.674 
West Java 512 434 323 316  1.000 0.847 0.632 0.616 
Central Java 312 382 217 216  1.000 1.224 0.695 0.693 
Yogyakarta 34 43 26 25  1.000 1.268 0.752 0.746 
East Java 389 446 271 274  1.000 1.145 0.696 0.703 
Bali 30 37 21 21  1.000 1.232 0.698 0.693 
Nusa Tenggara 108 89 64 62  1.000 0.820 0.588 0.569 
Kalimantan 102 104 62 59  1.000 1.017 0.602 0.578 
Sulawesi 144 152 87 96  1.000 1.054 0.601 0.664 
Maluku-Papua 42 38 25 29  1.000 0.906 0.606 0.704 
Indonesia 2,151 2,245 1,386 1,384  1.000 1.044 0.644 0.643 

 
 

Continue Table 8.12 
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2020          
Northern Sumatra 388 358 165 132  1.000 0.925 0.427 0.340 
Southern Sumatra 287 268 125 129  1.000 0.934 0.437 0.448 
Jakarta 107 154 57 44  1.000 1.432 0.533 0.410 
West Java 722 622 358 261  1.000 0.862 0.496 0.362 
Central Java 443 502 244 191  1.000 1.134 0.550 0.431 
Yogyakarta 42 52 26 20  1.000 1.237 0.621 0.480 
East Java 529 590 298 233  1.000 1.115 0.563 0.439 
Bali 43 50 24 19  1.000 1.181 0.557 0.435 
Nusa Tenggara 166 127 64 51  1.000 0.766 0.387 0.307 
Kalimantan 169 160 77 61  1.000 0.947 0.457 0.362 
Sulawesi 224 220 99 83  1.000 0.981 0.443 0.371 
Maluku-Papua 70 60 29 35  1.000 0.853 0.411 0.505 
Indonesia 3,188 3,163 1,566 1,258  1.000 0.992 0.491 0.395 

          

 
c. Life expectancies 
 
The assumption of reduction in mortality rates over the projection period as 
addressed in the plausible scenarios implies that Indonesians will live longer. Life 
expectancy increases both at the national and regional level. Table 8.13 shows the 
figures produced by scenario C.3 as an example. The life expectancy for females and 
males at the national level were 61.7 and 57.8 years in the beginning of the projection 
period. At the end of the projection period (2020), life expectancy will increase to 77.3 
and 72.0 years, respectively. Increase in life expectancy can also be seen in 
Indonesian regions.  

Two methods are applied for constructing the life tables: uniregional and 
multiregional approaches. Table 8.14 reveals that these two methods produce similar 
results. The life expectancies produced by the multiregional method are slightly 
lower in many regions than the results from the uniregional method. Nevertheless, 
some regions increase their life expectancy at higher ages when the multiregional 
approach is applied, i.e., in Jakarta, East Java and Sulawesi. In other words, the 
impact of inter-regional migration in Indonesia is relatively small. It may be due to 
the fact that Indonesian migration rates utilized in this analysis are still relatively 
small. In the future, once the migration rates significantly increase, the multiregional 
method may give significant figures on the impact of regional mobility.  

Table 8.15 and 8.16 show that most Indonesians tend to spend the most part of 
their life in the origin region. It can be seen from the percentage of life expectancy 
spent in any region. It is more than 90 per cent. However, people in West Java (who 
were born or resided there when they were 20 years) spend more time outside West 
Java. They spend more time in the neighboring regions (i.e. Jakarta and the rest of 
Java).  
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Table 8.13. Life expectancy at birth in Indonesia and its regions, 1990-2020 (Scenario 
C.3) 

 

         

 Region 1990 1995 2000 2005 2010 2015 2020 

Female        

 Northern Sumatra 62.16 67.00 70.16 72.60 74.08 75.27 78.00 

 Southern Sumatra 59.87 64.44 67.68 70.20 71.86 73.02 75.82 

 Jakarta 70.64 73.56 75.46 77.33 77.70 79.09 81.40 

 West Java 54.50 60.24 64.10 66.93 69.22 70.24 73.27 

 Central Java 66.11 69.80 72.24 74.37 75.24 76.55 79.05 

 Yogyakarta 67.63 70.57 72.60 74.59 75.24 76.58 79.02 

 East Java 65.10 68.97 71.54 73.75 74.74 76.04 78.60 

 Bali 67.24 70.75 73.05 75.12 75.85 77.19 79.64 

 Nusa Tenggara 59.27 65.19 69.01 71.85 73.75 75.02 78.13 

 Kalimantan 59.43 64.13 67.12 69.37 70.90 71.89 74.33 

 Sulawesi 63.98 69.16 72.40 74.72 76.23 77.28 79.79 

 Maluku+Papua 61.31 65.89 69.02 71.77 73.08 74.66 77.92 

 Indonesia 61.69 66.41 69.51 71.94 73.37 74.59 77.31 

        

Male        

 Northern Sumatra 57.43 62.20 65.71 68.22 69.73 70.86 72.67 

 Southern Sumatra 58.89 63.32 66.25 68.29 69.52 70.46 72.03 

 Jakarta 65.53 69.07 71.75 73.61 74.73 75.72 77.52 

 West Java 54.83 58.84 62.81 65.35 67.23 68.76 69.43 

 Central Java 61.23 64.99 67.85 69.89 71.15 72.18 73.94 

 Yogyakarta 62.28 65.88 68.60 70.53 71.72 72.71 74.43 

 East Java 58.24 62.44 65.63 67.94 69.36 70.47 72.32 

 Bali 59.36 63.55 66.69 68.94 70.31 71.37 73.14 

 Nusa Tenggara 52.58 57.92 61.92 64.86 66.65 67.92 69.86 

 Kalimantan 57.78 62.14 65.35 67.67 69.07 70.10 71.73 

 Sulawesi 56.81 61.80 65.48 68.12 69.71 70.87 72.73 

 Maluku+Papua 55.23 60.36 64.14 66.86 68.53 69.85 72.14 

 Indonesia 57.77 62.07 65.50 68.09 69.55 70.65 71.97 
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Table 8.14. Uniregional and multiregional life tables for Indonesian regions in 2000 
 

 Uniregional  Multiregional 

Region e(0) e(20) e(40) e(60)  e(0) e(20) e(40) e(60) 

Female (2000)          

01. Northern Sumatra 69.74 54.28 35.65 18.92  69.74 54.28 35.64 18.91 

02. Southern Sumatra 67.32 51.86 33.59 17.50  67.32 51.78 33.47 17.39 

03. Jakarta 75.20 57.08 37.85 20.34  75.20 57.27 38.10 20.52 

04. West Java 64.96 50.97 33.16 17.41  64.96 50.29 32.04 16.39 

05. Central Java 72.10 54.92 36.00 19.05  72.10 54.92 35.99 19.04 

06. Yogyakarta 72.53 55.29 36.17 19.14  72.53 55.29 36.18 19.14 

07. East Java 71.29 54.42 35.60 18.80  71.29 54.43 35.62 18.82 

08. Bali 72.96 55.52 36.49 19.38  72.96 55.52 36.50 19.38 

09. Nusa Tenggara 68.62 53.64 35.77 19.58  68.62 53.63 35.77 19.59 

10. Kalimantan 66.73 50.95 32.10 15.59  66.73 50.88 31.97 15.45 

11. Sulawesi 71.85 56.91 37.86 20.22  71.85 56.97 37.96 20.29 

12. Maluku-Papua 68.65 52.90 34.82 19.39  68.65 52.88 34.79 19.38 

          

Male (2000)          

01. Northern Sumatra 65.15 49.99 31.96 16.18  65.15 49.96 31.90 16.12 

02. Southern Sumatra 65.17 51.64 32.90 16.28  65.17 51.66 32.92 16.25 

03. Jakarta 71.14 54.26 35.57 19.01  71.14 54.45 35.88 19.25 

04. West Java 63.09 49.24 31.47 16.14  63.09 48.76 30.58 15.28 

05. Central Java 67.46 51.07 32.65 16.64  67.46 51.04 32.58 16.57 

06. Yogyakarta 68.23 51.44 32.89 16.71  68.23 51.44 32.89 16.70 

07. East Java 65.04 49.53 31.44 15.93  65.04 49.49 31.37 15.88 

08. Bali 66.08 50.43 32.14 16.21  66.08 50.44 32.14 16.21 

09. Nusa Tenggara 60.93 47.74 30.15 15.19  60.93 47.71 30.08 15.14 

10. Kalimantan 64.57 49.91 31.24 15.04  64.57 49.91 31.21 14.98 

11. Sulawesi 64.49 50.78 32.42 16.62  64.49 50.80 32.43 16.62 

12. Maluku-Papua 63.35 49.56 32.37 17.93  63.35 49.55 32.37 17.96 
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8.5 Conclusion  
 
This chapter presented demographic scenarios for Indonesia and its regions. Three 
main scenarios are distinguished, namely benchmark (constant), regional homogeneity, 
and plausible scenarios. Indonesian population was projected for 12 main regions 
during the period 1990-2020 by single-year period and single-year age groups. 
Projection was carried out by using the MUDEA model (discussed previously in 
Chapter 6), the base data constructed (see Chapter 7), and the scenarios developed in 
this chapter. 

For estimating future changes in Indonesian demographic parameters, past 
experience and current conditions served as a guideline to determine the trend of 
future change. The levels of fertility (TFR) and infant mortality (IMR) were set for the 
base year and some future years of the projection. A logistic function is used to 
determine the trend. For fertility and mortality, since the trend data on age profile 
are not available for estimating future changes, the experiences of other countries (i.e. 
Taiwan and Singapore) were used. In order to investigate the impact of migration on 
population dynamics in Indonesia, migration was assumed to remain constant over 
the projection period. Parameterized models for fertility, morality and migration (i.e. 
discussed in Chapter 7) were utilized to describe the age profiles of demographic 
variables. 

Projected population from different scenarios is compared with the observed 
population (i.e. from the 1995 survey). It revealed that the projected population 
produced by the plausible scenarios, in general, was close to the observed 
population. In addition, differences in the projected population resulting from 
various scenarios were evaluated in terms of the size and structure of population and 
its demographic indicators.  
 



9 

 

CONCLUSIONS  
 
 
 
 

9.1 Introduction 
 
This research examined the past and recent demographic developments in 
Indonesia and addressed methodological issues related to projection 
techniques. A multiregional approach was considered. This approach 
considered population size, age compositions, and geographical distribution, as 
well as the changes of their characteristics over time in a multiregional system. 
A characteristic feature of the multiregional approach is that regional 
populations are linked to one another through migration by origin and 
destination. Data from multiple sources such as censuses and surveys were 
extensively utilized in this research. Using these data sources, we could explore 
demographic scenarios in Indonesia from a regional perspective. The data had 
their limitations, however. They contain hardly any information on age-specific 
adult mortality and migration. As a result, we had to rely on indirect techniques 
in this research in order to bridge the gap between data availability and data 
requirements in various demographic estimations.   

This concluding chapter summarizes the major contributions of this 
research and draws attention to the new possible demographic research 
directions in the context of Indonesia. Section 9.2 elaborates the development of 
demographic analysis in Indonesia. Discussion on the methodological 
advancements of demographic estimations and population projection 
techniques in Indonesia are addressed in Section 9.3. Finally, Section 9.4 is 
reserved for general remarks and conclusions of the present research. It also 
explicates the prospects and limitations of the development of multiregional 
demographic analysis in the context of Indonesia. 

 

9.2 Demographic Analysis in Indonesia 

 
The main outlines of population dynamics in Indonesia during the last few 
decades as presented in Chapter 2 showed that the country has been 
experiencing the last stages of the demographic transition. Whilst the fertility 
transition started in the 1970s, it was found that the mortality transition started 
already in the late 1950s. In the meantime, population mobility transition 
particularly international mobility seems to have started in the early 1990s. 
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These transitions occurred within the context of wide regional diversity. 
According to the 1997 IDHS data, fertility rates in some regions had already 
reached close to or were below replacement level. These regions were Jakarta, 
Yogyakarta and Bali, where TFR were 2.0, 1.9, and 2.1, respectively. In addition, 
the decrease in IMR in some regions was faster than in other regions. The IMR 
in Jakarta decreased by 80 percent between 1967 and 1997, while in West Nusa 
Tenggara it decreased by 50 percent. Data on internal migrants during the 
period 1965-1995 showed that some provinces (i.e. North and West Sumatra, 
Central and East Java, Bali, West Nusa Tenggara, North and South Sulawesi) 
have traditionally had net negative migrants or more out-migrants than in-
migrants. Java has been the most favored destination from other islands in 
Indonesia. Likewise, greater numbers of international migrants were found in 
some regions than in others.  

Much of the existing demographic studies in Indonesia have dealt 
primarily with fertility. As the concern of national planners and policymakers 
was more oriented toward population control, many data collections and 
estimation techniques have also focused intensely on fertility data. We 
evaluated the application of both direct and indirect estimation methods to 
analyze fertility, particularly in instances when we were confronted with status 
and event data. The DHS data provided information on timing and sequencing 
of events. Thus, the level and age patterns of fertility rates can be estimated 
directly, both for national and regional levels. This effort was elaborated in 
Chapter 7 of this book. 

Regarding mortality analysis, most existing studies are related to infant 
and child mortality. Though few studies analyzed adult mortality, adult 
mortality is still traditionally estimated indirectly from the regional mortality 
model (i.e. the West model), based on the values of infant mortality. In fact, 
these techniques were found inappropriate for Indonesia because of the 
assumption that mortality patterns by age group in all Indonesian regions 
remain similar. These methods, thus, failed to capture the regional differences. 
Chapter 4 demonstrated that the existing demographic data could not provide 
adequate information on adult mortality in Indonesia. Fortunately, some data 
sources (i.e. the SUSENAS and IFLS) have recently started collecting 
information on adult mortality. These data sources provided an opportunity to 
directly estimate the level and age patterns of adult mortality in Indonesia and 
its regions.1  

Migration analysis is less developed than fertility and mortality analyses. 
Data availability has been considered as a principal constraint in the analysis of 
population mobility in Indonesia. Nevertheless, there have been many 
descriptive (qualitative) studies about escalating population mobility in 

                                                 

1 Currently, a group of Indonesian scholars has been working on constructing Indonesian Life 
Tables, which apply direct and indirect estimation methods. The team consists of scholars from 
the Ministry of Health, the Central Bureau of Statistics, and the Ministry of Population and the 
universities (i.e. University of Indonesia and Gadjah Mada University). Source: Personal 
communication through e-mail with Dr. Soewarta Kosen (the Ministry of Health, Indonesia).  
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Indonesia (i.e. internal and international mobility) in terms of permanent (long-
term) and non-permanent (short-term) mobility. Censuses and surveys as main 
data sources often provided information on migration in terms of permanent 
and provincial migrants. These are categorized as status data, comparing the 
residence status of a person at two points in time (i.e. at the census time and 5 
years prior to the census). Because of the nature of the data set, migration 
analysis in Indonesia is then limited to the analysis of proportion of migrants, 
instead of the rates of migration. Using the migrant data, some quantitative 
analyses on age-sex patterns of population mobility have been mentioned in the 
literature since the beginning of 1990s. Some small-scale regional surveys that 
focused on population mobility have also been conducted in Indonesia. 
Nevertheless, these data often cannot be used to make inferences at higher 
levels (i.e. provincial or even national level).  

Based on the phenomena mentioned above, it is not surprising that the 
past population projections in Indonesia incorporated mostly fertility and infant 
mortality in the assumptions of future population dynamics. Little attention 
was given to migration, particularly external migration. International migration 
was even assumed insignificant while dealing with the dynamics of Indonesian 
population. In fact, Indonesia has been experiencing social and economic 
changes over time. These changes will also gradually influence the changes in 
the level and patterns of population mobility. Moreover, the government of 
Indonesia has recently encouraged regional development efforts with the 
implementation of a regional autonomy policy. Therefore, it would seem that in 
the near future, Indonesians will become even more mobile, their internal and 
international movement will become more complex in the overall spatial 
patterning.  

Naturally, the variations in three important demographic variables—
fertility, mortality and migration—together with regional socioeconomic 
situations have contributed to the dynamics of Indonesian population at 
national and regional level. Thus, it is quite imperative to consider a 
multiregional approach to demographic analysis in Indonesia. In addition, the 
demographic data sources available in this country have supported the 
possibility of the applications of this method. Over time, the number of 
demographic data sets covered at the regional and national level has also 
increased. It would, therefore, be quite appropriate to confirm the 
appropriateness of a multiregional demographic analysis in Indonesia. 

 

9.3 Methodological Advancements in Population 
Projections 

 
Since the late 1960s, population projections have regularly been carried out in 
Indonesia by the government (i.e. Central Bureau of Statistics) and other 
institutions (i.e. Demographic Institute, University of Indonesia, and Population 
Studies Centre, University of Gadjah Mada). Population projections have been 
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considered as one of the integral requirements for socioeconomic planning 
effort in Indonesia. Nevertheless, the projections done in the past were based 
predominantly on the conventional uniregional demographic analysis. Little 
attention was paid to spatially interdependent regional populations. Net 
migration was often considered, instead of migration flows (origin-destination). 
Indeed, it is believed that population mobility in Indonesia has been on a par 
with the progress of regional economic development. In addition, migration is 
very selective and mainly concerned with age and sex. The adult population 
between the ages 15 and 40 years were highly mobile, particularly the male 
population. The direction and age patterns of migration are essential in 
explaining the dynamics of regional populations. Besides these issues, some 
shortcoming in the methodological issues that remain unsolved had been 
undertaken in this research. These are the application of period data in the 
projection analysis, the estimation of adult mortality from the West model, and 
the assumptions of dynamics of future demographic patterns. 

The present research attempted to contribute to the methodology of 
population projections in Indonesia. Five principal contributions have been 
made.  

First, we used observation plans to determine measurement problems in 
the preparation of input data. The retrospective data are incomplete and do not 
fully observe an individual’s life course because these data are mainly cross-
sectional in nature. Demographic events (i.e. birth, death, marriage, and 
migration) are recorded some time after occurrence, either as event or status 
data. The time occurrence of an event is provided in the event data, while it is 
not the case in the status data. In the status data, then, the occurrence of an 
event can only be approximated. The assumptions on the timing of events may 
affect the analysis of risk measurement (exposure and risk set). Nevertheless, the 
data that are derived from Indonesian census and surveys can be utilized for 
estimating demographic parameters required in the projection.   

Second, the research considered both direct and indirect techniques to 
estimate the demographic parameters, using data from multiple sources. Direct 
estimation was applied to the event data on fertility and mortality, while 
indirect estimation was applied to the status data on migration. Fertility rates 
were directly estimated from the birth history data and women exposed to risks 
during the most recent period prior to the survey. The exposure analysis was 
applied to estimate the infant mortality rates using the same data. Adult 
mortality rates were estimated based on the information of household members 
(at any age) who died within 12 month prior to the survey. It was found that 
Indonesian mortality patterns differed at the national and regional levels, which 
somehow were different from the mortality patterns observed in the West 
model. The proportion of migrants derived from the census was converted into 
migration rates by using a linear approach. 

Third, model demographic schedules were applied to detect the age 
patterns of fertility, mortality and migration. The data showed irregular 
patterns in regional demographic variables. These irregularities were adjusted 
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with the help of mathematical models. The model schedules utilized smoothed 
the irregular patterns by constructing the base data on age-specific fertility, 
mortality, and migration (origin-destination). It was found that the profiles of 
demographic indicators varied regionally. Demographic profiles for some 
regions in Indonesia were similar with other regions including the national 
level, but not uniformly across and within various regions.  

Fourth, the dynamics of demographic patterns considered in the 
projection scenarios were developed. Models of demographic schedules had 
been utilized in performing the regularity in the age patterns of fertility, 
mortality and migration. Using the parameters from these models, the 
dynamics of age patterns of demographic variables were captured. The 
scenarios developed in this research, however, require further modifications. 
For example, the formulation of accurate assumptions about future 
demographic parameters could be based on the predictions of future changes in 
social and economic factors and their association with demographic parameters. 
In other words, we can continue to develop models to project the demographic 
parameters using socioeconomic factors as explanatory variables.  

Fifth, the research adopted a multiregional method to project the 
Indonesian population. Unlike the traditional uniregional method in which 
regional interdependence was not taken into account, the multiregional method 
closely links the projected population and its characteristics. It considers not 
only fertility and mortality, but also the flow, origin and destination of 
migration at regional levels. We believe that the multiregional method can be 
used for any policy analyses and academic exercises in exploring how 
demographic variables (especially migration) may affect the population 
dynamics of a country. Our projection results show that migration affects both 
the spatial distribution and the age distribution of the population. The projected 
populations significantly differ where the constant projection scenario (with 
and without migration), the homogeneity scenario, and the plausible scenarios 
are concerned. The expectancy of life is not much different between the results 
from uniregional projections and those from multiregional projections. This 
indicates that the Indonesians are inclined to spend most of their life in the 
province they were born. We also found that constant migration assumptions 
do not affect the overall life expectancy.  
 

9.4 Concluding Remarks  
 
The present research has shown that the multiregional demographic analysis is 
appropriate in the context of Indonesia. The method applied is valuable because 
it simultaneously captures regional demographic dynamics. Results of 
population projections in this research have illustrated how different 
assumptions concerning regional demographic parameters are expected to 
produce different demographic figures at the national and regional level. It 
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implies the increasing importance for development planners to pay more 
careful consideration to regional population dynamics.  

The available data from multiple data sources can be utilized in the 
analysis, particularly if more attention is paid to the data problems (i.e. 
censoring and irregular patterns) and the type of observation plans (i.e. period, 
cohort, period-cohort, and age-period-cohort data). Once we have the 
appropriate data, the application of multiregional demographic analysis 
therefore could be initiated at any administrative level, including the national, 
the sub-regional level or the lower administrative unit (district). 

Furthermore, using the same principles as those employed in a 
multiregional approach, the application of the multiregional (multistate) 
method can be extended to other fields, i.e. labor market and employment, 
health (duration of healthy years), nuptiality, and education. A study on the 
regional labor market, for example, could be done as a joint analysis of 
migration and regional labor market flows. Migration is identified as an 
important component of occupational employment change. This analysis will 
capture the dynamics of the regional labor market (i.e. age and gender 
differences in labor force participation and occupational choice). In short, 
further research can be directed to review explicitly the interaction between 
demographic changes and socio-economic changes, and vice versa. It will 
significantly contribute to the study of Indonesian population dynamics.  
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Achtergrond van het onderzoek 
 
Indonesië wordt gekenmerkt door grote regionale verschillen in processen van 
demografische en sociaal-economische verandering.  Een groot aantal factoren 
bepalen de verschillen in vruchtbaarheid, mortaliteit en migratie (binnenlandse en 
buitenlandse migratie) en daarmee de bevolkingsdynamiek op het niveau van de 
regio.  Om de effecten van regionale verschillen en van migratiestromen zo goed 
mogelijk in kaart te brengen, wordt in deze studie gekozen voor een multiregionale 
benadering. 

Twee factoren vormden de aanleiding voor het voorliggende onderzoek. De 
eerste is de toegenomen betekenis van de regionale dimensie in de 
ontwikkelingsplanning in Indonesië. Het meest recente beleid van decentralisatie, 
dat in 2001 werd ingevoerd, benadrukt de regionale dimensie. We mogen aannemen 
dat een dergelijke focus een significante invloed heeft op de regionale 
bevolkingsdynamiek. Bovendien wordt de bevolking mobieler. Dat houdt verband 
met de snelle sociaal-economische en politieke veranderingen in het land, 
globalisering, verbetering van transport en communicatie, en de groei van 
migratienetwerken. De tweede reden is methodologisch van aard. In het verleden 
werden bevolkingsprognoses vervaardigd met behulp van traditionele 
demografische methoden en modellen die onvoldoende rekening hielden met de 
interdependentie tussen regios.  Bovendien werd veelal beperkt rekening gehouden 
met regionale verschillen. Verschillen tussen veranderingen in niveaus van 
vruchtbaarheid, mortaliteit en migratie werden meegenomen, maar veranderingen in 
leeftijdsprofielen werden meestal buiten beschouwing gelaten. Tenslotte werd 
voorbij gegaan aan de aard van beschikbare statistische gegevens en de noodzaak 
van periode-cohort data voor demografische vooruitbereking.  

Dit onderzoek beoogt bij te dragen aan de analyse van regionale 
demografische veranderingen in Indonesië. Gekozen werd voor een multiregionale 
benadering zoals die werd ontwikkeld door Rogers (1975, 1995).  De toepassing van 
die benadering is mogelijk geworden door de grotere beschikbaarheid van 
demografische data op regionaal niveau.  
 

Doel van het onderzoek 
 
Het onderzoek beoogt de ontwikkeling van methoden en technieken die optimaal 
gebruik maken van de beschikbare data en de mogelijkheid bieden gegevens van 
meerdere databronnen te combineren. De databronnen zijn de volkstelling en 
surveys. Een betere benutting van de data moet leiden tot betere demografische 
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parameters voor de basisperiode en betere uitspraken over toekomstige 
ontwikkelingen in de parameters (scenarios).  

Het doel van het onderzoek is drieledig. Een eerste doelstelling is de regionale 
demografische processen in Indonesië in kaart te brengen. De nadruk ligt op de 
feitelijke bevolkingsdynamiek gedurende de laatste drie decennia en de methoden 
die werden gebruikt om toekomstige ontwikkelingen te ramen. Een tweede 
doelstelling is een verbetering van de methodiek van bevolkingsprognose door (i) 
een multiregionale benadering en (ii) uitgebreide aandacht aan dataproblemen.  
Sterftecijfers worden bijvoorbeeld niet langer ontleend aan de West Model Life 
Tables van Coale en Demeny, maar worden geschat op basis van surveys. Toevallige 
variaties in leeftijdsspecifieke gegevens worden uitgeschakeld door leeftijdsprofielen 
te beschrijven aan de hand van parametrische modellen.  Een derde doelstelling is 
een vooruitberekening van de bevolking en een vergelijking van de traditionele 
benadering van bevolkingsprojectie met de multiregionale benadering.  De 
vooruitberekening is gebaseerd op aannames t.a.v. toekomstige ontwikkelingen in  
vruchtbaarheid, mortaliteit en migratie. 

 

Demografische veranderingen in Indonesië  
   
Indonesië doorloopt de laatste fasen van de demografische transitie. De 
epidemiologische transitie (mortaliteit) startte in de jaren vijftig terwijl het begin van 
de vruchtbaarheidstransitie wordt gesitueerd in de jaren zeventig.  In de jaren 
negentig nam de mobiliteit toe, vooral de internationale migratie. Er bestaan echter 
grote regionale verschillen in de positie die bereikt is in de demografische transitie. 
In sommige gebieden is de vruchtbaarheid beneden het vervangingsniveau. 
Bijvoorbeeld, het totaal vruchtbaarheidscijfer (TFR) is 1.9 in Yogyakarta, 2.0 in 
Jakarta en 2.1 in Bali. De regionale verschillen in de daling van de zuigelingensterfte 
zijn ook aanzienlijk.  In de periode 1967-97 daalde de zuigelingensterfte (IMR) in 
Jakarta met 80 procent, terwijl de IMR in West Nusa Tenggara met 50 procent daalde.  
In de periode 1965-95 was het migratiesaldo negatief in gebieden zoals Noord en 
West Sumatra, Centraal en Oost Java, Bali, West Nusa Tenggara, en Noord en Zuid 
Sulawesi. Java is van oudsher de attractiepool voor de rest van Indonesië.  

Voor lange tijd was en is vruchtbaarheid het zwaartepunt van demografische 
onderzoek in Indonesië. De Indonesian Demographic and Health Survey (IDHS) 
vormt een belangrijke bron van data. De IDHS verzamelde gegevens over 
vruchtbaarheidsgeschiedenissen van vrouwen. Het vruchtbaarheidsniveau en het 
leeftijdsprofiel van de vruchtbaarheid kunnen direct uit de IDHS worden geschat. 
Hoofstuk 7 illustreert de methode. 

Het sterfte-onderzoek betreft vooral de zuigelingen- en kindersterfte.  
Gegevens over sterfte onder volwassenen ontbreken veelal. Daarom werd in 
Indonesië sterfte onder volwassenen op een indirecte manier geschat, namelijk door 
toepassing van Model Life Tables, en met name de West Life Table van Coale en 
Demeny. Enkele recente databronnen, zoals de Social and Economic Survey, 
SUSENAS en de Indonesian Family Life Survey [IFLS], bieden informatie over sterfte 
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onder volwassenen. Die data bieden de mogelijkheid voor de schatting van 
leeftijdsspecifieke sterftecijfers voor Indonesië en de regios. In deze studie wordt die 
mogelijkheid benut. 

Statistische gegevens over migratie zijn beperkt. De volkstelling en surveys 
vormen de voornaamste bronnen. Zij geven informatie over de woonplaats op twee 
momenten, het moment van de volkstelling of survey en een eerder moment, 
bijvoorbeeld vijf jaar eerder.  Dit type data wordt aangeduid als status data. 

Gegeven de beschikbaarheid van data is het niet verwonderlijk dat in 
Indonesië de bevolkingsprognoses vooral aandacht besteedden aan 
veronderstellingen (scenarios) op het terrein van vruchtbaarheid en 
zuigelingensterfte. Aan migratie, en met name internationale migratie, werd weinig 
aandacht besteed. 
 

Methodiek van bevolkingsprognose 
 
Hoofstuk 3 van dit boek beschreef de ontwikkeling van de bevolkingsprognose in 
Indonesië.  Sedert de jaren zestig verschenen prognoses van instellingen zoals het 
Centraal Bureau voor de Statistiek,  het Demografisch Instituut van de Universiteit 
van Indonesië en het Population Studies Centre van de Universiteit van Gadjah 
Mada. Bevolkingsprognoses waren immers nodig voor de sociaal-economische 
planning. De meeste prognoses maakten gebruik van conventionele demografische 
technieken en besteedden weinig aandacht aan de ruimtelijke spreiding van de 
bevolking. Aan een typologie van data werd ook voorbijgegaan met als gevolg dat de 
methoden voor de schatting van demografische parameters niet altijd goed aansloten 
bij de typen data. Er werd bijvoorbeeld veel met periode data gewerkt, daar waar de 
vooruitberekening periode-cohort data vereist.  

In dit boek worden vijf bijdragen geleverd aan de methode van 
bevolkingsprognose in Indonesië.   

Ten eerste, verscheidene typen data worden onderscheiden, zoals statusdata 
en gebeurtenisdata. Het proces van dataverzameling (‘observation plan’) bepaalt of 
meetproblemen optreden en bijkomende bewerkingen nodig zijn in de voorbereiding 
van de input data voor de bevolkingsprognose.  

Ten tweede, gegevens van verschillende databronnen worden gecombineerd 
en aangepaste schattingsmethoden worden toegepast. Bijvoorbeeld, sterftecijfers 
worden geschat op basis van gegevens van de IDHS en van de Social and Economic 
Survey. De laatste survey bevat informatie over sterfte in de voorbije 12 maanden 
onder leden van het huishouden.  

Ten derde, modellen worden ontwikkeld voor leeftijdsprofielen van 
vruchtbaarheid, sterfte en migratie. In de demografie vormt de techniek van ‘model 
schedules’ een belangrijke methode om toevallige afwijkingen in leeftijdsprofielen te 
verwijderen waardoor een regelmatig patroon ontstaat.  

Ten vierde, ‘model schedules’ worden toegepast in de bevolkingsprognose. 
Veranderingen in het leeftijdsprofiel van vruchtbaarheid, sterfte en migratie worden 
vertaald in veranderingen in de parameters van de ‘model schedules’. Door scenarios 
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te formuleren in termen van die parameters kan niet alleen efficienter worden 
omgegaan met het datamateriaal, maar kunnen tevens vaste patronen in 
leeftijdsprofielen ook in de toekomst worden vastgehouden.  

Ten vijfde, migratie wordt volledig geïntegreerd in de bevolkingsprognose 
door middel van een multiregionaal model. Twee modellen worden toegepast. Het 
eerste is  de multiregionale overlevingstafel. Dat model biedt informatie over het 
aantal jaren dat personen gemiddeld in de verschillende regios wonen. De 
levensverwachting wordt opgesplitst naar woonplaats. De meeste Indonesiërs 
brengen het grootste deel van hun leven door in hun geboorteplaats. Het tweede 
model is het vooruitberekenings-model dat het toekomstige verloop van de 
bevolking raamt naar leeftijd, geslacht en woonplaats (regio). 
 

Besluit 
 
Deze studie beoogde bij te dragen aan een beter inzicht in de regionale 
bevolkingsdynamiek in Indonesië. De veranderingen in de voorbije drie decennia op 
het terrein van de vruchtbaarheid, de mortaliteit en de migratie werden aan een 
grondige analyse onderworpen, waarbij meerdere databronnen werden gebruikt.  
Op basis van de analyse konden veranderingen getypeerd worden en gescheiden 
van datgene wat weinig of niet veranderde (continuiteit). Dat inzicht vormde de 
basis voor de beschrijving van plausibele toekomstige ontwikkelingen (scenarios). 
Het multiregionale prognosemodel raamde vervolgens de effecten van de 
veronderstelde ontwikkelingen in vruchtbaarheid, mortaliteit en migratie op de 
omvang, leeftijdsstructuur en ruimtelijke spreiding van de bevolking. Die informatie 
is van belang voor het ontwikkelingsbeleid.  
 


