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Abstract 

Indonesia has experienced three different political eras: ‘old order’ under the regime of 

president Soekarno, ‘new order’ under the regime of president Soeharto; and ‘reformation 

era’ in which democracy has been applied until now. The changes of economic and political 

conditions from one era to another have always gone hand in hand with the development of 

the country’s population. Many social scientists argue that old order is closely associated to 

high mortality and high fertility rate following the regime’s economic failure. On the 

contrary, together with socio-economic improvement, family planning program, as one of the 

product of Soeharto regime, is often considered to be a great success in reducing the 

country’s Total Fertility Rate (TFR) from 5.6 in the mid 60’s to 2.4 in the late 90’s before 

another economic crisis hit the country. As Soeharto resigned in 1998, the national socio-

economy has been changing to a great extent. This writing weighs the role of economic 

development on Indonesian women childbearing behavior from 1999 to 2007 given the 

demographic differences. In doing so, I analyze individual-level data which contains ever-

married women’s detailed life-course history of childbearing and test the parity-specific 

effect of women’s economic status development on their childbearing behavior through event 

history analysis (proportional hazard regression), given the socio-demographic differences in 

Indonesia. This thesis suggests that since 1999, the role of socio-economic development 

poses a stronger effect than cultural and religious differences in determining the trend of 

women’s childbearing behavior. Especially education has very strong positive effect to 

childbearing. 
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1 Introduction 
Since its declaration of independence, Indonesia has experienced turbulences of socio-

economy and politics. These changes are often categorized into three political periods: the old 

order, the new order and reformation era. These changes have been driving the national 

population development to a great extent.  McNicoll (2004:9) argues that old order is closely 

associated with high mortality together with high fertility rate following a national economic 

crisis. The inflation rate stood around 650 percent in 1965. At the same time, the Total 

Fertility Rate (TFR) was standing around 5.6 children per women. In the new order period, 

from 1966 to 1998, Suharto’s dictatorship successfully improved the country’s economy 

along with the expansion of education. As a result, the economic growth stood above six 

percent annually within the period. Nevertheless, Asian economic crisis that occurred in the 

late 90’s heavily damaged Indonesian economy and brought about multi-dimensional crisis to 

the country. A combination of economic and political crisis caused the resignation of 

Soeharto in 1998. Since 1998, Indonesia has implemented democracy, a period in which the 

economy has been recovering since its massive downfall in 1998. 

Explanations of Indonesian fertility decline continue to be a topic of great theoretical interest 

to the international population community. Yet, much of the heat has gone out of the early 

debate, which once pitted family planning program against economic development as the 

main instrument of fertility decline where TFR is often used as a measure of fertility. Today's 

analysis would be more likely to start from the position that demographic change involves a 

complex mix of inseparable factors, inter-connected one another. From the perspective of 

economic development, improvement in women’s educational level and participation in labor 

force have heavily contributed to the country’s fertility decline both directly and indirectly. 

At the same time, as Indonesia is a country of over 17,000 islands, over 300 ethnicities and 

language and five different religions, one could not overlook the importance of the country’s 

diversity in investigating Indonesian fertility trend. 

This thesis, therefore, weighs the importance of cultural and religious factors and economic 

development as a major drive to Indonesia’s fertility trend from 1999 to 2007, in the context 

of Indonesian diversity to reveal which one of the two factors is more influential to the 

country’s fertility trend within the period. In doing so, this piece of writing analyses 

individual-level data which contains ever-married women’s detailed life-course history of 

childbearing and try to test the parity-specific effect of the women’s economic status and 

demographic differences on childbearing behavior through event history analysis 
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(proportional hazard regression), within the framework of step wise modeling method. The 

objective of the research is to evaluate to what extent demographic and economic 

differentials affect childbearing behavior and to reveal Indonesia’s childbearing pattern 

shaped by the two main factors from 1999 to 2007. 

2 The Development of Women’s Socio-economic Status in Indonesia 
and Outlook of Indonesian Diversity  

As a new born country, Indonesia faced multidimensional problems from political, economic, 

and social to demographic spheres (Vedi, 2004). Indonesia experienced a brutish economic 

crisis in the mid 60’s. The economic catastrophe brought down the national income and 

production, at the same time boosted the commodity price. Consequently, a magnificent 

increase in inflation rate was inevitable, 650% in 1965 as stated earlier. Women were not a 

crucial consideration in the government’s development programs. TFR was 5.6 and Female 

participation in the national education was incredibly poor. 

The crisis impacted on the national political stability and eventually resulted in the 

revolutionary change of the regime. The country’s founding father was replaced by his 

successor, Muhammad Soeharto on the presidency. Under the new regime, the government 

was development-oriented and officially committed to some basic notions of equity in its 

policies.  Education for children was placed amongst the highest priority. Government’s 

commitment to education became even stronger in the early 70’s when a program to build 

elementary schools that reach all children of Indonesia was first developed and introduced. 

The secondary school was also expanded rapidly, although not at the same pace as the 

primary school had (Gertler and Molyneaux, 1994:4).  

Not only that the proportion of children who attend school has risen steadily since the early 

1950s, the proportion of girls who complete elementary school increased particularly sharply 

in the late 1960s and early 1970s-from 43% of girls born in 1951-1955 to 57% of girls born 

in 1961-1965 and to 98% of those born in 1996-2000. Since the government formally 

committed itself to providing universal elementary education in the early 1970s, the 

proportion of girls who complete elementary school has continued to rise. In addition, the 

proportion of young women who graduated from secondary school rose from 15% of those 

born in 1951-1955 to 26% of the 1961-1965 birth cohort (Hull,1987:93). Additionally, 

another report revealed by Clark (2010) suggests that the gap between male and female 

students graduated from all school levels (except for university) largely downsized within 30 
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years until late 90’s. As this trend continued, the number of female students has exceeded the 

number of their male counterparts who finished all school levels (except for university) since 

2002. 

In line with women’s education attainment, women participation in the labor force has also 

been increasing particularly in the 80’s and 90’s from 32.7% in 1980 to 44.8% in 1987 and 

from 45.8% in 1995 to 47.7% in 1998 (Gertler and Molyneaux; 2004). Despite the positive 

trend about female participation in labor market, the fulfillment for gender equality, however, 

has not yet extended to the level where women have equal bargaining power in the 

household, or have their female-related needs accommodated in the workplace by law in 

order to maximize their involvement in the labor market. As a result, in 2008, women’s LFP 

still stood at 49.4%, only slight improvement after ten years (Gertler, P J and Molyneaux, J 

W, 2004:22). Indeed, the improvement of female social status in the past three decades has 

both direct and indirect impact on the national fertility.  

However, to understand the fertility of a country with 230 million people from hundreds of 

ethnics of origin, scattered throughout 1758 separate islands, a deeper investigation is needed. 

The effect of the improvement in women’s economic status on fertility has never been 

identical one part from another given geographical, religious and cultural differences amongst 

different groups of people. Each area has different challenges that evolve following the 

development of the area and its population. These differences also lead to the variety of how 

economic development improves women’s status. A research by Marshall Clark of the 

Institute of Southeast Asian Studies (2010) in Singapore suggests that fertility decline in 

Indonesia varies. Tables below illustrate the variety of fertility rate by religion and ethnicity 

in 2005: 

Religious Adherence TFR 

Muslims 2.1 – 2.2 

Christians 2.5 

Others 1.8 – 1.9 

 

 

 

Table 1, Total Fertility Rate (TFR) by Ethnicty and Religion   

Ethnicity TFR 

Javanese 1.8 - 1.9 

Sundanese 2.3 - 2.4 

Malays 2.6 - 2.7 

Bataks 2.9 - 3.0 

Madurese 1.9 - 2.0 

Others 2.5 



7 
 

3 Earlier Debates, Analysis and Review 
Overall, debates on Indonesian fertility decline put heavy emphasis on economic 

improvement. However, scientists have different views about how this variable has caused 

fertility decline from both macro and micro level. To start with, this thesis first presents 

theories and explanation by earlier literatures on Indonesian fertility from macro perspective. 

Hull (1990) argues that collective change brought about by main three institutional changes is 

responsible for Indonesian fertility drop. These three institutional changes are new 

generation, new technologies and a new economy and society. His view on Indonesian case is 

particularly in line with the theory of second demographic transition. In the transition phase 

from the Old Order government to New Order government, the importance of the changing 

nature of structures of governance and socialization transformed institutions of economy and 

the family which ultimately caused the fertility drop.  

“The health system, the Muslim religion and irrigated rice cultivation -to name only three 

complexes of institutions that have been crucial to the way the family planning program 

developed- were all central issues of scholarly study in the last century, and have each, in 

different ways, changed dramatically in the course of the last two decades.” (Hull, 1987:13) 

The transformation of the status and role of women in Indonesia and Indonesian economy is a 

major positive result brought by the institutional changes.  

 

He sees that these three institutional changes through a massive expansion of education 

system and infrastructure have brought about a new way of how the society sees ideal family, 

also thanks to family planning program which facilitate the change. First, Indonesian 

society’s ideas about love, marriage and child bearing have been influenced by their 

schooling. Second, education created new attitudes among young couples and their peers, and 

even among their parents and older relatives. These attitudes shape the form of the pressures 

exerted on couples to conform to new community norms. Third, as universal schooling 

becomes a legitimate expectation among all parents, the costs of schooling (including both 

the direct fees and costs and the loss of children's participation in the economy) have become 

strong factors involved in any consideration of the process of spacing or limiting births.  

 

Meanwhile, Gertler and Molyneaux (2004) explain the effect of economic development on 

fertility decline in a more specific manner.  They claim that women’s status improvement is 

the key to the country’s fertility decline. Using a fixed-effects estimator to control for the 

non-random placement (endogeneity) of program inputs, they found that the dramatic fertility 
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declines in Indonesia in the last three decades resulted from the increase in females’ 

educational attainment and income through a large increase in the demand for contraception.  

“In particular, improvements in females' educational attainment and in males' and females' 

wages were responsible for 45 to 60% of the decline; most of the impact acted through 

contraceptive use. More specifically, 75% of the decline was attributable to increases in 

contraceptive use, and 87% of the increase in contraceptive use was due to changes in 

education and wages. Therefore the educational and economic impacts, working strictly 

through increases in contraceptive use, accounted for 65% of fertility decline.” (Gertler, P J 

and Molyneaux, J W, 2004:23) 

 

To better understand Indonesia’s fertility, underlining key points brought by earlier theories 

about fertility from individual perspective is very crucial. Most theories predict that the effect 

of education on fertility through the demand for children is negative. Becker and Lewis 

(1973) suggest that parents’ education lowers the price of child quality in the framework of 

quantity-quality trade-off. Women’s education lowers fertility through an increase in the 

opportunity cost of women’s time, where the production technology for children is time 

intensive relative to the technology for parents’ standard of living (Willis:1973). Highly 

educated parents may have less needs of income from children, either from child labor or 

support from children as they age. They may have a weaker son preference or may not think 

of children as a source of social status. The supply of children implies the number of 

surviving children a couple would have if they made no deliberate attempt to limit family size 

(Easterlin and Crimmins 1985).  

 

Education may improve the health of women and infants by increasing maternal knowledge 

with regard to prenatal and child nutrition, for example, which will increase both women’s 

fertility and the survival prospects of infants. Education may also have a positive impact on 

fertility: if women with more education breastfeed for a shorter period of time than their less 

educated counterparts, they may be exposed to the risk of a subsequent pregnancy sooner 

than less educated women. On the other hand, women’s education may have a negative effect 

on completed fertility because women with more education are likely to delay marriage (and 

thus the timing of the first birth) (Kim:2010). There are monetary and psychological costs 

related to fertility control that are primarily linked to the availability of contraceptives 

(Easterlin and Crimmins:1985). Education may enhance the ability to adopt new 

contraceptives, which, in turn, lowers the cost of fertility control (Schultz:1975). Then the 
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effect of education is likely to be negative, since women with more education may be more 

aware of (or be less resistant to) modern contraceptive methods. The cross-section correlation 

between women’s education and fertility reflects the total effect of education through the 

various channels discussed above. 

 

An empirical explanation of the two possible effects posed by education on fertility was 

presented by Jejeebhoy (1995) who maintains that although women’s education is most 

commonly negatively associated with fertility across countries and over time, a positive 

correlation is sometimes observed in early stages of economic development. Indonesia 

presents such a case. That is, women who are more educated tend to have higher fertility 

among early cohorts but lower fertility among later cohorts. The observation holds in terms 

of both the number of children and birth spacing, which, in turn, implies that women with 

more education may experience fertility decline much faster than their less educated 

counterparts. Jejeebhoy argues that educated women tend to breastfeed for a shorter period of 

time than less educated women among earlier cohorts, although this difference becomes 

smaller among later cohorts. The literature suggests that highly educated women tend to 

breastfeed for a shorter duration because they have a higher opportunity cost of time, can 

afford to buy substitutes for breast milk, or may think of breastfeeding as undignified during 

the very first stages of Indonesian economic development and turned to the opposite pattern 

after certain period. 

 

Similarly, Kim (2010) suggests that education together with the contraceptive’s technological 

advancement in Indonesia poses negative effect on birth spacing amongst earlier cohort but 

shows different pattern in a later cohort. He examines the effect of women’s education on the 

timing of fertility along the development process in Indonesia. His duration analysis and 

description statistics indicate that, among earlier cohorts, women who are more educated tend 

to have shorter birth intervals than those who are less educated and that the opposite is true 

among later cohorts. Women’s education started posing a positive effect on the birth interval 

mainly through changing the availability of contraceptives rather than through change in the 

demand for children over the period 1974–90 when family planning program intervened 

Indonesian fertility. The results in this article suggest that investment in women’s education 

complements investment in family planning programs.  
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There are several key points that could be noted from the literatures discussed in this section. 

Besides family planning program, fertility decline in Indonesia is greatly driven by the rapid 

economic improvement that positively affected women’s educational level and employment 

status since the 70’s until today. From macro point of view, massive expansion of education 

and infrastructure has brought about three institutional changes which ultimately changed 

people’s view about family and love. These institutional changes are how the society sees 

love, marriage and childbearing; attitudes among young couples that shape the pressures 

exerted on couples to conform to new community norms, and; view in seeing children from 

quantity to quality, from labor to subject of investment which leads to birth spacing or even 

limiting births. 

 

From micro point of view, education could bring different effect on one’s fertility. On one 

hand, higher educated women are more aware about contraceptive which gives them access 

to limiting births and monetary and psychological costs of childbearing which motivate them 

to have longer birth spacing or delaying marriage for the sake of education and personal 

earning which impacts on the total births they would give throughout their life time. Also, 

their awareness about the importance of breastfeeding could delay the next birth. On the other 

hand, as education and financial security give them financial and psychological confidence 

about having kids, women with higher education might have shorter birth interval then their 

less educated counterparts which lead to having more kids ultimately. Kim (2010) maintains 

that Indonesia has experienced both effects of education on fertility. T extent of these two 

effects of education on Indonesia fertility is part of the discussion in this thesis. 

 

4 Hypotheses 
Given the earlier debates and literatures, this thesis will test several hypotheses. Firstly, I 

expect that education together with employment among women formed by economic 

development had a positive effect on birth spacing in 1999-2007, given the demographic 

differences. Secondly, it is argued by Jeejheboy (1995) that age at marriage is increasingly 

due to the education factor. This phenomenon should lead to a shorter duration between time 

at marriage and the first birth among women with higher education as it is indicated that there 

is a very strong link between marriage and first birth, particularly amongst the educated ones. 

Thirdly, there may be a gradual shift of childbearing trends amongst employed and non-
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employed women and among women with different educational attainments in 1999 to 2007. 

Fourthly, Kim (2010) on education and birth spacing talks about a crossover by cohort. I will 

test this argument by interacting education and birth spacing. Lastly, ethnicity may not have a 

strong relationship, if not being completely irrelevant, with fertility trends in 1999-2007.  

 

To test the first hypothesis, I will run the multiplicative model with step wise modelling 

method. I will compare the calendar year of the first model that has control for education and 

employment status with the same variable from second model that does not have control for 

education and employment status. To test the second hypothesis, I will run an interaction 

between duration of marriage and education for the first birth. To test the third hypotheses, I 

will run interactions between calendar year and education, and; calendar year and 

employment status in each parity observation. An interaction between education and time 

duration in the second and third parities would be run to prove the fourth hypothesis, and 

interactions between calendar year and ethnicity would also be run in every parity 

observation to prove the last hypothesis. 

5 Data and Method 
This research uses a dataset provided by Indonesian Family Life Survey (IFLS) named IFLS4 

or the fourth wave of IFLS data. The Indonesian Family Life Survey (IFLS) is an on-going 

longitudinal survey in Indonesia. The sample is representative of about 83% of the 

Indonesian population and contains over 30,000 individuals living in 13 of the 27 provinces 

in the country. Provinces were selected to maximize representation of the population, capture 

the cultural and socioeconomic diversity of Indonesia, and be cost-effective to survey given 

the size and terrain of the country. The sample included 13 of Indonesia’s 26 provinces 

containing 83% of the population. The fourth wave of the Indonesia Family Life Survey 

(IFLS4) is a continuation of IFLS, expanding the panel to 2007/2008. IFLS4 was designed 

between February and September 2007. Interviewer training began in mid-October 2007 

(after Idul Fitri), and fieldwork took place in April 2008, with long distance tracking 

extending through the end of May 2008. In IFLS1 7,224 households were interviewed, and 

detailed individual-level data were collected from over 22,000 individuals. In IFLS4, the re-

contact rate was 93.6% of IFLS1.  In general, IFLS divides the groups of datasets into two 

categories: “Household Survey” and “Community Facilities”. For this study, only datasets 
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belong to “Household Survey” are used. The table 1 below demonstrates the subjects 

interviewed and presented in the “Household Survey” datasets by IFLS4: 

 

There are several fundamental advantages of using IFLS4 as explained by the following. 

Firstly, IFLS4 provides big sample size covering different ages, ethnicity, religious and 

socio-economic backgrounds. As mentioned earlier, IFLS4 includes 13 major provinces in 

Indonesia that form 83% of the country’s population. Secondly, also as mentioned earlier that 

the continuation rate is really high (93%), IFLS4 allows researchers to keep a close track on 

individuals’ life biographies, an absolute requirement for proportional hazard models. This 

advantage makes observing parity-specific fertility development in response to policy and 

other changes possible (Ma, 2009:17). On the other hand, IFLS4 is not weakness-less. The 

dataset is missing pregnancy history of never-married women which disallows me to include 

them in my study. Therefore, using this data, one must assume that in Indonesia, childbearing 

starts after women get married, a not entirely proven presumption even though many 

anthropologists and sociologists argue that childbearing in Indonesia is heavily triggered by 

marriage due to the cultural factor.  
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Table 2, the raw numbers of subjects and births provided by IFLS4 
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This thesis analyses individual-level data which contains ever-married women detailed life-

course history of childbearing and test the parity-specific association of family planning 

program on their childbearing behavior through event history analysis (proportional hazard 

regression), using step wise modeling method in which one result where education and 

employment are included will be compared with another result where the two economic 

indicators are not included given. Hence, this study takes into account data variables 

concerning ever-married women’s age, age of marriage/the last child, education, employment 

status, type of place at the age of 12, ethnicity, religion and religiosity in capturing their 

socio-demographic and economic conditions in order to examine fertility within the period of 

calendar year from 1999 to 2007.  

 

The absence of never married women in the research suggests that time at marriage is the 

most appropriate time zero (t0) or time indicator instead of age 15 for childless women, 

which means that life trajectory starts to be followed once they get married instead of 

reaching certain age. In other words, we assume that childbearing only starts after women get 

married. Another remark that should be noted from the dataset is that earlier cohorts born 

earlier than 1960 only represented only by a relatively small number of individuals. 

Therefore, I exclude these cohorts to avoid exposure distortion. In other words, individuals 

included in this research are ever-married women born 1960 onwards. Furthermore, apart 

from life episodes after age 49 and occurrence, I also exclude life episodes after 144 months 

of life trajectory since “t0” to estimate the propensity of the first and second births and; after 

180 months for the third birth. The ceiling of “t0” is different between parity observations 

due to the difference in the distribution of occurrence within the time analysis. 

This research investigates the risk to give the first, second and third births respectively by 

estimating multiplicative intensity regression of proportional hazard models. The estimation 

is divided into three groups of parity, the risk of giving the first birth posed by childless ever 

married women (parity1); the risk of giving the second birth posed by one-child mothers 

(parity2) and; the risk of giving the third birth posed by two-child mothers (parity3). To 

estimate the risk for the first group, the life-course of ever-married women is followed since 

either their first day of legally recognized union or 1 January 1999 whichever comes later, 

until either the time of the first birth or December 2007 or they turned 50 or 144 months after 

their union formation, whichever comes first. To estimate the risk for the second and third 

group, life trajectory is followed since either they gave the first/second birth or 1 January 
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1999 whichever comes later, until either the arrival of the second/third birth or December 

2007 or they turned 50 or 144 months of the age of their last child for one child mothers and 

180 months of the age of the last child for two-child mothers, whichever comes first. In other 

words, for women whose t0 (‘union formation’ for childless women, ‘first birth’ for one child 

mothers and ‘second birth’ for two child mothers) occurred before 1-1-1999 and give birth 

after this date, time under risk only counts starting from this date. Those who produced twins 

are not included in the next group of parity. For example, women who gave birth to twins in 

the first parity are included in the first parity but not in the observation for parity2.  

The computation of the risk of giving the first, second and third births is conducted using 

STATA 12, a statistical software developed by StataCorp LP. The propensity to give birth is 

formulated as such: the number of birth occurrences divided by the number of exposure time 

of risk. The risk is presented in comparison to the baseline reference group, for which it is 

called relative risk.  

Time constant variables or variables whose values do not change over time, in this research 

include the following: type of living area at the age of twelve refers to the type of the living 

community by geographical and population sizes when women were at the age of 12. This 

variable consists of three levels: village; small town; city. Religion, consisting of: Islam; 

Christian; Buddhism; Hinduism and; Others. ‘Others’ here represents religions that are 

considered minor and not recognized by the law such as Confucianism. Religiosity, in this 

paper, consists of very religious; very religious; religious; somewhat religious and; not 

religious. It is important to note that religiosity was measured at the interview. Meanwhile, 

ethnicity is a control variable representing ethnic groups, which, in this writing have been 

simplified based on their cultural similarity (given that Indonesia has hundreds of different 

ethnic groups). This variable consists of ‘Javanese’ (Central and West Java); ‘Sundanese’ 

(West Java); ‘Balinese’ (Bali); ‘Batak, Melayu (Sumatran) and Bugis (Celebesean)’ and; 

Others.  

 

Time varying covariates or variables, whose values change over time and life-experiences, 

are the following: women’s age, here, is grouped into every five years of age and presented as 

such: 15-19; 20-24; 25-29; 30-34; 35-39; 40-44 and; 45-49 respectively. Age/duration of the 

marriage/last child indicates time interval between marriage/the last childbirth and event, 

consisting of 0-24 months; 25-36 months; 37-48 montsh; 49-72 months; 73-108 months; 109-
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144 months. Eeducational level is an essential time varying covariate in determining ever 

married women’s childbearing behavior. This variable consists of five different levels: ‘no 

education’ or have not at all completed any level of schooling; ‘elementary school’ or have 

graduated from only the first six years of schooling; ‘junior high school’ or have graduated 

from only the first nine years of schooling; ‘senior high school’ or have graduated from 12 

years of schooling and; ‘university and higher’ or have completed university ranging from D3 

(two years university degree) to higher degrees.1 If a respondent reports “not finishing” or 

“currently enrolled” for the educational level she claims, her educational level is degraded to 

the previous level she has achieved. Employment status consists of employed and; non-

employed.2 Lastly, calendar period is a very important time factor in testing women’s 

propensity of giving birth consisting of seven levels representing each year of observation: 

1999; 2000; 2001; 2002; 2003; 2004; 2005; 2006 and; 2007. Moreover, the table below 

shows the number of occurrences and exposures in each parity observation. 

 

 First Birth Second Birth Third Birth 

Occurrences 4248 1518 403 

Exposures in Person 

Months 

157588 213905 59887 

Table 3, Numbers of Occurrence and Exposures. 

 

 

 

 

 

 

 

                                                             
1 IFLS4 dataset provides information of education history. Within the observed period which is 1999 to 2007, 
only 8% of the women improved their educational level at least once, and only 2% improved twice and none 
improves more than twice after getting married. 
2 IFLS4 dataset provides information of employment history. 
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6 Results 
 

 

Graph 1, survival curve for the first parity. 

 

 

Graph 2, survival curve for the second parity. 

 

Graph 3, survival curve for the third parity. 

Graph one indicates that there is only one quarter of the total individuals under observation 

remains childless after only two years of marriage. From two years onwards, a consistent and 

slight drop is shown by the graph. Graph 2 indicates that number of one-child mothers that 
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survive in the analysis drops almost 75% within 12 years of analyzed time and remains 

almost unchanged since then. Meanwhile, graph 3 indicates that percentage of individuals 

survive in the third-birth study drops to 25% within 15 years of analyzed time. In general, the 

three survival curves indicate that the survival percentage drops most rapidly in parity one 

observation, drops the least rapidly in the parity three observation. Furthermore, table 4 

below explains the size of each group in each fixed variable in percentage based on the 

number of individuals belong to the group and the exposure of each group in each variable, 

also in percentage. The first column (comp%) refers to the size of each group and the second 

column (exposure%) refers to the size of exposure of each level in percentage. 
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Table 4, percentage of number of observed individuals belong to each group and percentage of exposure belongs 
to each group. 
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6.1 Step Wise Modelling 

6.1.1 Multiplicative Intensity Model I 

 
Table 5, multiplicative intensity model estimating the rates of first birth, second birth and third birth with the 
inclusion of Education and Employment. 
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Table 5 demonstrates relative risks of each level in each variable in association with their 

baseline intensity (reference group), whose value listed as “1” and P-value is absent. The 

table also shows p-values from tests of non-effects of each level in each variable.  This study 

is using 5% statistical significance in each level. Although some of the levels are listed to 

have high p-value (higher than 0.05, the standard of significance used in this study), it does 

not necessarily mean that they are ignorable. Especially after conducting variable test, each 

variable apart from religiosity are evident to make improvement in the model shown by the 

chi square that falls below 5%. The inclusion of ‘religiosity’ is simply to have brief outlook 

of the variable. Therefore, religiosity is only presented in the table but will not be discussed 

further as other variables will be.  

6.1.1.1 Age of Marriage/Last Child 
Because one’s life-course is followed since an event -union formation for childless women; 

time of the first birth for one child mothers and; time of the second birth for two child 

mothers-, this variable is the basic time factor. Newly-wed women are under the highest risk 

to give a birth. As shown by the table, women tend to have their first baby not longer than 

two years after their union formation. Relative to other levels, “0-24 months” poses 

splendidly high risk. On the contrary, one and two child mothers are shown by the table to 

have some period in between before they give the next birth. It is indicated that one child 

mothers whose baby already is 6-9 years and 4-6 years respectively are the most prone to 

have the second child. Unlike childless married women, the gap of risk between these one 

child women is very small and the risk gap between these two altogether and the rest is also 

smaller than the first group discussed. Two child mothers whose second child are 4-7 years 

old are the most prone to giving a birth.  Unlike the gap of risk between one child mothers 

explained earlier, the risk posed by two child mothers whose second child are 4-7 years old is 

fairly outstanding compared to others from the same group. 

6.1.1.2 Age 
In general, it is noticeable that ever-married childless women from 20 to 40 years old are 

almost equally prone to giving the first birth. Those aged 40 and above are reported very 

unlikely to give the first birth. As for one child mothers, the first four age groups, ages 

ranging from 15 to 34 are almost equally prone to giving the second birth in which one child 

mothers belonging to the age group 25-29 pose the highest propensity. Similarly, young two 

child mothers also aged 15-29 are the most prone to giving the third birth. Giving a birth for 
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all women is quite unlikely once they have turned 40. Furthermore, one could also notice that 

if the two oldest age groups (40-44 and 45-49) are excluded, the distribution of risk is more 

equal amongst different age groups of childless women and the gap of risk becomes bigger 

among age groups of one child mothers and even becomes more concentrated on certain age 

group of two child mothers. 

6.1.1.3 Ethnicity 
Ethnic group with strong patriarchal system (“Batak, Bugis and Melayu”) appeared to have 

the highest risk to give a birth among all observed ever married women. The effect of this 

variable is even stronger amongst one and two child mothers. Javanese and Sundanese one 

and two child mothers, whose home island is known to be the most populated island in the 

country, are the least prone to giving birth. Balinese childless, one and two child women, 

interestingly, whose home island is also one of the most populated islands, pose the second 

highest risk to give a birth. 

6.1.1.4 Type of Place at the age of 12 
Although the levels in this variable are not significant as shown by their listed p-values, it is 

still important to have an overview about the effect of the type of living surrounding on 

fertility. There is no significant pattern of effect shown by the variable on all three parity 

observations. Despite minor differences, the risks displayed by the table show childhood’s 

type of living surrounding almost does not give any effect. Childless women and one child 

mothers who lived in a small town at the age of 12, are almost as prone to giving the first and 

second births as those who lived in a city and a village. On the contrary, two child mothers 

who lived in a small town are the least prone to give the third births.  

6.1.1.5 Religion 
Although there is no level in this variable listed significant,, the chi square of below 5% 

posed by this variable still makes this variable an important control in the model.  Childless 

women, one and two child mothers whose religion is “others” and Buddhism respectively are 

the least prone to giving a birth. Meanwhile, childless women who registered Hindu are the 

most likely to give their first birth followed by the Christians.  Amongst one and two child 

mothers, the highest propensity to give a birth is posed by the Christians, followed by the 

Hindus. As Hindu population is highly concentrated on Bali Island, this finding adds to what 

has been discussed earlier in the ethnicity sub-section.  
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6.1.1.6 Education 
Education is a very important control for all the observed ever married women. The pattern of 

risk of giving the first birth indicates that the more childless ever-married women are 

educated, the higher risk of giving the first birth they are exposed to. Those who never 

completed at least the first six years of schooling appeared to have the lowest risk of giving 

the first birth. The risk escalates as the educational level steps higher which makes childless 

women who have completed university or higher are the most prone to giving the first birth. 

Similar pattern is shown by one and two child mothers. Overall, there is a positive 

relationship between education and parity. An exception is only shown by two child mothers 

who only completed Junior High School whose propensity is higher than those two child 

Senior High School graduates. 

6.1.1.7 Employment 
The table demonstrates that each level in variable employment is important at least amongst 

childless women, shown by the p-value. One could easily notice that for the three parity 

observations, the non- employed ever married women pose higher risk than those employed. 

However, the gap between the two levels varies between childless women, two child mothers 

both together and; one child mothers. Amongst two child mothers, employment’s effect on 

parity is very small. While amongst the rest two groups of women, employment poses a 

strong effect. In other words, the study proves that in Indonesia, employment gives a negative 

effect on fertility and the weakest effect appeared amongst one child mothers. 

6.1.1.8 Calendar Year 
Calendar year is a very important time control. Given the estimated relative risk by calendar 

year shown by table 3, one could note the differences of trend between the three parities. 

Throughout 1999-2007, calendar year has a very strong positive effect on the risk of giving 

the first birth amongst ever-married childless women. This means that women tend to give 

birth to the first child faster once they get married. Meanwhile, relative to the year of 2002, 

the risk for one child mothers to give the second birth experienced a steady decline 

throughout years observed 1999-2007. Similarly, the risk posed by two child mothers showed 

a steady decline from 1999 to 2007. Therefore, one could say that parity two and three has a 

negative relationship with calendar year. Given the trend of shown by parity one, two and 

three, one could conclude that although year gives positive effect to childless women, this 

variable gives an opposite effect to one and two child mothers. 
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6.1.2 Multiplicative Intensity Model II 

 

Table 6, multiplicative intensity model estimating the rates of first birth, second birth and third birth without the 
inclusion of Education and Employment. 
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From here, the analysis focuses on the difference in the propensity to giving the first, second 

and third birth between the multiplicative model 1 and multiplicative model 2, particularly on 

the variable ’calendar year’  in order to see the association of educational level and 

employment status to childbearing behavior. Special attention given to the variable religion 

due to the big difference the socio-economic variables make. 

6.1.2.1 Distinct Variable Difference: Religion 
One noticeable difference one could easily spot is that for one child mothers, education and 

employment makes the most difference amongst the Hindus and the Christians. In model 2 

where the two controls are absent, one child mothers whose religion is Hinduism and 

Christian are almost and over twice as prone as how they are listed in model 1. Similarly, for 

two child mothers, the absence of control for education and employment raises the propensity 

to becoming three child mothers for the Hindu and Christians relative to Muslim two child 

mothers.   

6.1.2.2 Calendar Year 
This is the most relevant variable in identifying how much association education and 

employment have with Indonesian childbearing trends posed by ever married women in 

1999-2007 in Indonesia. For all parity progressions, education and employment accelerate the 

childbearing trend. Model 2 shows that without control from the two variables, the annual 

increase in first-birth propensity is somewhat faster than in model 1. Similarly, with no 

controls for socio-economic variables, as shown by model 2, second and third birth trends 

decline only very slowly. But when one counts for the fact that a lot of more high-educated 

high-fertility women entered the study, as shown by model 1, the underlying decline in 

second and third birth fertility is actually much stronger.  

 

6.1.3 Interaction models 
This sub-section is to test the second hypothesis onwards as mentioned in earlier section, 

hypotheses. After testing goodness-of-fit of each interaction, I discovered several points as 

follow: interaction between calendar year and ethnicity does not improve the model with chi 

square higher than 0.05 in all three parity observations. This proves that ethnicity does not 

have major role in defining the first, second and third birth trends which answers the last 

hypothesis. The same case is shown by interaction between duration and education in the 

second parity where the chi square stands higher than 5%, meaning that education does not 

have significance in shaping the second birth interval which answers the fourth hypothesis. 
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Therefore, interactions between these variables are not discussed. However, the graphs can be 

found in the appendix. The interactions presented in this sub-section are the following: 

duration x education (second hypothesis); calendar year x education for the first, second and 

third parities + calendar year x employment for the first, second and third parities (third 

hypothesis); and duration x education for the third parity (fourth hypothesis). It is important 

to note that all interactions presented below are statistically significant. 

 

6.1.3.1 First Birth by Duration and Education 

 

Graph 4, risk of becoming a mother by education and duration, standardized for age, employment status and 

year. 

 

The graph shows that there is a negative relationship between educational level and duration. 

It is shown that there is a gradual shift from “0-24months” where education poses positive 

effect to the propensity to becoming mother, to “109-144months” where education poses 

negative effect to the propensity as demonstrated by graph 4. The positive effect that 

education poses becomes weaker as marriage ages until the fifth year of marriage where 

education gives no more effect and start to give negative effect from that time onwards. 
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6.1.3.2 Annual First Birth Trend by Education 

 

Graph 5, annual risk of giving the first birth by educational level, standardized for duration, age and educational 
level. 

 

Graph 5 indicates that overall, all groups of childless women experienced an increasing trend 

of propensity to giving a birth to the first child. The pace of increasing trend is also similar 

one to another. Not educated women, however, had the slowest increase in risk of giving a 

birth from 1999 to 2007. In general, higher educational levels posed higher birth propensity 

than the lower ones throughout the studied period.  

 

6.1.3.3 Annual Second Birth Trend by Educational Level 

 

Graph 6 and 7, the annual trend of risk of becoming a two child mother by educational level, standardized for 

age, age of the last child and employment status.  

 

Both graph 6 and 7 show that the annual trends of propensity to giving the second birth posed 

by each group were fluctuating towards a declining pattern from 1999 to 2007, except for 

those who have completed university. Moreover, although  the trends posed by three most 
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educated groups were fluctuating and very close one another, a consistent pattern could be 

seen since 2004 when One child mothers with university and high school educations 

respectively were the most and second most prone to giving the second birth. 

 

6.1.3.4 Annual Third Birth Trend by Education 

 

Graph 8, the annual trend of risk of becoming a three child mother by educational level, standardized for age, 

age of the last child and employment status. 

 

Overall, all groups indicated by graph 8 have a declining trend within the observed period. 

Uneducated two child mothers experienced the smoothest decline as well as the lowest risk of 

giving third birth throughout the observed period followed by those who completed only the 

first six years of schooling. The trend posed by two child mothers who completed university 

and those who completed junior high school fluctuated throughout the observed period.  

 

6.1.3.5 Annual First Birth Trend by Employment 

 



29 
 

Graph 9, annual risk of giving the first birth by employment status, standardized for duration, age and 
educational level. 

Graph 9 shows that both non-employed and employed childless women, pose increasing 

propensity to becoming a mother. The increase in birth propensity posed by employed 

childless women, however, accelerate faster than those non-employed.  

6.1.3.6 Annual Second Birth Trend by Employment Status 
The childbearing trend posed by employed and non-employed one child mothers showed 

similar pattern before 2005 when both decreased and recovered at a similar pace as 

demonstrated by graph 10. Since 2005, moreover, non-employed one child mothers became 

less prone each year, a contrasting condition experienced by the employed ones. Employed 

one child mothers whose risk was around 35% lower than those employed in 1999 became 

more prone to giving birth than their non-employed counterparts in 2005. The gap between 

the two employment status groups expanded since then.  

 

Graph 10, the annual trend of risk of becoming a two child mother by employment status, standardized for age, 
age of the last child and education. 
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6.1.3.7 Annual Third Birth Trend by Employment Status 

 

Graph 11, the annual trend of risk of becoming a three child mother by employment status, standardized for age, 
age of the last child and education. 

 

Graph 11 shows that in general, both employed and non-employed two child mothers 

experienced a decreasing trend of giving a birth to the third child. However, two child 

mothers who were employed experienced a steeper decrease than their employed 

counterparts. Consequently, the gap of birth propensity between the two groups became 

wider. 
 

6.1.3.8 Third Birth by Age of the Last Child and Education 

 

Graph 12, Risk of becoming a three child mother by education and age of the last child, standardized for 

employment status, age and year. 
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Overall, education has positive effect on giving the third birth. Moreover, education also has 

positive relationship with time interval. In other words, the higher education two child 

mothers have, the more prone they are to give the third birth, at the same time delaying it. No 

educated ones pose the highest risk when the last child is within the first three years of age, 

and the risk drops magnificently afterwards. On the contrary, the propensity posed by those 

who completed university is remarkably high when the last child is 37-48 months of age and 

even reached its peak when the last child is 49-72 months. It is also important to note that 

when the last child is within the first two years of age, uneducated two child mothers are the 

most prone to giving birth. When the last child is within 25-48 months of age, two child 

mothers who only completed junior high school are the most prone. When the last child is 

older than four years old, those who have university education are the most prone to giving 

the third birth. 

7 Conclusion and Summary 
To conclude, education has a strong positive effect to childbearing risk while employment 

has a negative effect with childbearing behavior. The multiplicative intensity table shows that 

the effect of education is positive in the period studied and the increasing educational levels 

tend to push fertility upwards and not downwards from 1999-2007. Opposite pattern is shown 

by employment status where the effect is negative. The interaction between education and 

birth spacing shows that higher education leads to a longer birth interval. However, despite 

the longer birth interval amongst the higher educated women, fertility intensity is higher 

amongst the highly educated ones. This means that although they are more prone to giving 

the next birth, highly educated women tend to have longer gaps between births.  

 

Meanwhile, the result from step-wise modeling method suggests that with control for 

education and employment, the decrease in propensity to becoming two and three child 

mothers is steeper than it otherwise had been without the two controls. Increasing trend of 

propensity to becoming a mother amongst childless women is also somewhat stronger when 

the two controls are absent. Secondly, in Indonesian case, demographic differences by 

religion and ethnicity do not have as much statistical significance in defining childbearing 

behavior and childbearing trends compared to education and employment status. The two 
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claims lead to a bigger conclusion that economic development plays an important role in 

shaping Indonesian demographic behavior. Thirdly, childless ever married women became 

more prone to giving a birth each year and there was almost no postponement of childbearing 

after getting married while one and two child mothers were posed declining risks of giving a 

birth within 1999-2007. This is also one explanation on the TFR decline. A surprising fact 

revealed by this study is that type of living area in early teenage time and religiosity do not 

have strong association with childbearing.  

 

Furthermore, childless women with a higher educational background are even more prone to 

giving birth and having an early child birth after they get married. Yet, non-employed women 

still pose higher propensity than those employed.  This means that many women tend not to 

participate in labor force despite their high education. The pattern for the second and third 

parity on education is similar to the first parity’s, although there has been a crossover in 

second birth risks by employment status. One could speculate that after giving the first birth, 

some women start their career, an idea that is also supported by the long duration of time 

interval between the first and second birth, which becomes even longer each year and the 

increasing annual trend of propensity to giving second birth amongst working mothers. 

Similar to the first two parities, two child mothers with higher education pose higher risk of 

giving the third birth. Yet, unlike childless women, two child mothers with higher education 

tend to postpone their third birth after giving the second birth; and unlike one child mothers, 

non-employed two child mothers are more prone to giving the third birth. Therefore, it could 

be speculated that either working two child mothers tend to delay their third birth for career 

related reason and end their career when they wish to have the third baby or working two 

child mothers tend to choose not to have the third child.  

 

8 Discussion 
Lastly, this research could be perfected if all women were included as subjects in the parity 

specific effect estimation. The absence of non-married women reduces the essence of 

variable age in the first-birth model which could be of importance as a basic time factor. 

Further, the addition of variables sex of the last child, general field of job, income, and 

contraceptive acknowledgement could bring a clearer picture of childbearing behavior 

affected by family planning and socio-economic status. Moreover, I suspect that marriage is a 
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very relevant indicator to determin childbearing behavior. Therefore, I would highly suggest 

attention on marriage to be so much more given in the next research. It would also be highly 

valuable to conduct a research on childbearing behavior on a smaller scale and closer view 

such as region-based or ethnicity-based research, given the diversity in Indonesia. A more 

specific research on the effect of child birth on women’s career would be very valuable also 

as this would give a better in-depth insight on childbearing decision. 
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11 Appendix 
 

 

 

Graph A-1 annual risk of giving the first birth by ethnicity, standardized for duration, age, employment status 
and educational level. 

 

 

 

Graph A-2, annual risk of giving the second birth by ethnicity, standardized for age of marriage, employment 
status and educational level. 
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Graph A-3 and A-4 annual risk of giving the third birth by ethnicity, standardized for age of marriage, 
employment status and educational level. 

 

 

Graph A-5, trend of first birth rate by duration and calendar year, standardized for age, educational level and 

employment status. 

 

 

Graph A-6, the second birth rate by age of the last child and calendar year, standardised for age, employment 

status and education. 
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Graph A-7, third birth rate by age of the last child and calendar year, standardized for age, employment status 
and educational level. 

 

Graph A-8, second birth rate by employment status and age of the last child, standardized for age, education and 
year. 

 

 

Graph A-9, second birth rate by educational level and age of the last child, standardized for age, employment 
status and year. 


