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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 



THE POPULATION OF INDONESIA 
 

 76

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). 
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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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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.  
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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 
 

-15

-10

-5

0

5

10

1971 1976 1981 1986 1991 1996

P
e

rc
e

n
ta

g
e

 E
rr

o
r 

(%
)

Indo(adj.) Indo(unadj.) Sumatra(D)

Java(D) Kalimantan(D) Sulawesi(D)

Other Islands(D) Indo (adj.2)

Indo (adj.)

Indo (unadj.)

 
 

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.  




