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Abstract. Indonesia is a large country with a big share of the world's 
population. The fertility rate can vary in different areas caused of some 
factors, including culture, socioeconomic status, education, social support, 
etc. This research analyzed the census data in 2010, examining the fertility 
rate differential in urban and rural areas in Indonesia using the Brass 
method. The method estimated indirect estimation of the fertility rate, 
including adjusted age-specific fertility rate (ASFR), adjusted total fertility, 
and adjusted birth rate. The descriptive analysis explained the fertility 
situation in Indonesia's urban and rural areas. The result revealed that the 
adjusted ASFR in urban areas was higher than in rural areas when women 
were aged 25-39, while in the rural areas, the adjusted ASFR was higher 
than in the urban area when women were aged 15-24. The estimated 
number of birth have a similar pattern with adjusted ASFR. Rural regions 
have higher total fertility, birth rate, and general fertility rates than urban 
residents. Marriage status and contraceptive use impact fertility differences 
between urban and rural areas. In conclusion, rural areas had a higher 
fertility rate than urban areas based on the Indonesian census 2010. 

1  Background 
Indonesia ranks fourth globally in terms of population size. However, caused by reduced 
population growth in the twentieth century (after mid the 90s), Indonesia is expected to fall 
to eighth place by 2050. Other countries contribute to the high increase in population, 
including African countries, India, Pakistan, and the United States [1]. Declining fertility is 
one cause of the declining population in the country. As a result of declining fertility, the 
proportion of children will fall, and the proportion of working-age increases [2]. 
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Some studies determine the total fertility rate in Indonesia from 1990 to 2010 using indirect 
estimation. The indirect estimation uses some techniques, namely the Own child technique, 
The Rele regression, and The Palmore regression. All of the methods analyzed the 
Indonesia census data and revealed that the total fertility rate in Indonesia declined from 
1990 to 2010. The Own child technique revealed that the total fertility rate was from 3.3 in 
1990 to 2.4 in 2010. The Rele regression also showed that the Indonesian total fertility rate 
declined from 3.4 in 1990 to 2.4 in 2010. In addition, The Palmore regression also revealed 
that the total fertility rate fell from 3.6 in 1990 to 2.3 in 2010 [3]. 

Individual and regional factors influenced the fertility level, including family programs, 
support from family, occupation, socioeconomic status, and place of residence. People with 
high economic status, high level of education, and work in the urban area tend to have a 
lower fertility rate [4]. Another study in Findland also revealed that the total fertility rate is 
the highest in small towns and rural areas. In addition, the total fertility rate is low in urban 
areas. The study discussed that economic opportunities and culture cause variations in 
fertility rates in urban and rural areas [5]. 
On the other hand, Indonesia also faces a problem related to fertility change, namely child 
marriage. Households with lower expenditure, rural areas, and low education risk of child 
marriage in Indonesia. Girls from families with lower expenditures have a five times 
chance of getting married before age 18. In rural areas, girls have three times to get married 
before they are 18 years old. In addition, girls from a family with low education have three 
times to get married before they are 18 years old. Child marriage leads to some problems 
related to health aspects and domestic violence. UNICEF predicted 375 girls married under 
18 years old in Indonesia [6].  

In urban areas, both male and female, Indonesian people are dominated by late 
marriage. Late marriage can impact on fertility rate in Indonesia [7]. Late marriage leads to 
maternal mortality, neonatal mortality, and negative consequences on children and mothers 
[8]. Older women have a high risk of death related to pregnancy. Women aged 35 or older 
have three times more deaths than women aged 25-29 [9]. Generally, the fertility chance 
will decrease after 30 years old, and fertility is predicted to end five or ten years before 
menopause [10]. 

Many studies revealed that the fertility situation in Indonesia uses some approaches, 
such as estimating fertility using some indirect methods in Indonesia to calculate the 
fertility rate, and some research examined the risk factors of declining fertility in Indonesia. 
However, no previous study examined the fertility situation in urban and rural using the 
census 2010. The Indonesian government has conducted the 2020 census; however, the data 
has not been published yet. Thus, this used the 2010 population census data from the 
Indonesian Statistics Agency. This study explored urban and rural fertility differences by 
calculating the adjusted age-specific fertility rate, adjusted birth rate, estimated number of 
births, and general and total fertility rates. 

2 Material And Methods 

2.1 Population data 

This study used data from the census in 2010, conducted in 33 provinces, 497 districts, 
6,651 sub-districts, and 77,126 villages. The census enumeration collected data from 
residents who usually resided (de facto). Residents traveling for six months or more or have 
been in residence for six months or more were enumerated where they lived at the time of 
enumeration. Indonesian Statistic Agency explained that the census was of good quality by 
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providing trained human resources. The Indonesian Statistics Agency also explained that 
data collection's completeness was regarded as good in all censuses in Indonesia [11]. The 
researcher can freely access the census data on the Indonesian Statistic Agency websites 
and open access [12].  

2.2 Method 

This study used the P/F ratio Brass method based on data about all children to answer the 
research purpose. The method can estimate adjusted age-specific fertility rates, adjusted 
total fertility, and adjusted birth rate. In the calculation process, this method needs some 
required data before calculation processes, including the number of Children Ever Born 
classified by the five-age year group, the number of children born during the year preceding 
the survey or census classified by the five-age year group, the total number of women in 
each the five-year age group (15-49 years old), and the total population to estimate birth 
rate. The required data can be shown in Table 1. In addition, a detailed P/F ratio Brass 
method discussion can be found in another source [13]. 
The descriptive analysis summarizes data using some tools, including tables, figures, 
graphs, etc. The descriptive analysis identifies variables before making the inferential 
assumption [14]. This research used Microsoft Excel (Microsoft Corporation) to calculate 
the indirect fertility estimation. A detailed calculation of this research can be shown in the 
appendix. 
 

3 Results and Discussion 
A total of 34,092,152 reproductive women aged 15-49 years old lived in the urban area, 
while 31,116,652 reproductive women lived in rural areas. Rural areas have a higher 
number of children born and birth than urban areas in the past year (Table 1). However, the 
Indonesian Statistics Agency did not mention the province or region grouped in urban or 
rural areas. 
 
Table 1. Women population, Children Ever Born, and Birth in the past year in Indonesia (15-49 years 

old of women), The Census 2010 

Age 
group 

Urban Rural 
Number of 

women 
CEB Birth in the 

past year 
Number of 

women 
CEB Birth in the 

past year 
15-19 5,412,484 224,800 117,832 4,853,944 430,960 226,486 
20-24 5,487,223 2,104,335 632,096 4,516,697 3,064,824 803,169 
25-29 5,694,873 5,896,600 932,080 4,984,259 6,862,743 855,722 
30-34 5,189,673 8,955,161 723,789 4,691,655 9,830,145 628,816 
35-39 4,701,426 10,655,654 398,881 4,466,188 11,782,507 378,104 
40-44 4,151,035 11,068,675 122,641 4,051,105 12,245,485 131,786 
44-49 3,455,438 10,280,166 24,574 3,552,804 11,691,086 33,350 
Total 34,092,152 49,185,391 2,951,893 31,116,652 55,907,750 3,057,433 

Source: Indonesia Census, 2010 
 

Figure 1 shows the Age-Specific Fertility Rate (ASFR) in Indonesia based on the census 
2010. Women 15-24 years old in rural areas have high fertility than in urban areas. The 
high fertility in urban areas occurred at 25-34 years old. However, the ASFR in 35-49 years 
old seems similar in both regions. The ASFR rapidly increased and peaked in urban areas, 
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with approximately 25.1 to 147.8 live births per 1,000 women, from 15-19 to 25-29 years 
old. In rural areas, the ASFR increased and peaked from 51.1 to 160.7 live births per 1,000 
women, from 15-19 to 20-24 years old. After reaching peaked of ASFR in both areas, the 
ASFR gradually decreased to 4.8 live births per 1,000 women in urban areas and 6,2 live 
births per 1,000 women in rural areas at both 45-49 years old 

 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. The Age-Specific Fertility Rate in Indonesia, 2010 
 
Figure 2 shows the number of birth estimations in urban and rural areas in 2010. The rural 
area has a high birth estimation than the urban area when the women aged 15-24 and 40-49. 
However, the birth estimation in urban areas dominated rural areas among women aged 25-
29. The highest estimate of birth number in rural areas was approximately 1,693,318 in 
women aged 25-29. The highest number of birth estimations in the urban area was 
predicted at 1,873,613 women aged 25-29. 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. The number of birth estimation in Indonesia, 2010 
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Figure 3. Population 15-49 Years of Age by Age Group and Marriage Status in Urban and Rural 
 

Table 2 provides three fertility indicators: the adjusted birth rate, adjusted total fertility 
rate, and general fertility rate. The result revealed that the rural areas have higher fertility 
indicators than the urban areas, with an adjusted birth rate of about 0.051, an adjusted total 
fertility rate of 2.8 birth per 1,000 women, and a general fertility rate of 0.1963. 

 
Table 2. The estimation of adjusted birth rate, adjusted total fertility rate, and general fertility rate in 

Indonesia, 2010 
Fertility indicator Urban Rural 

Adjusted Birth Rate 0.0501 0.0512 
Adjusted Total Fertility 2.5263 2.8633 

General fertility rate 0.1739 0.1963 

Source: Indonesian Census, 2010 
 

The total fertility rate (TFR) represents the average birth in women of productive age in 
a period. At the micro-level, TFR can describe the number of births in women. If the TFR 
is more significant, it can affect the birth interval. TFR also explains rapid population 
growth [15]. Changing TFR can make policymakers develop a new policy to adjust the 
fertility condition, including marriage age restrictions, allocation of health workers, social 
security systems, prevention and treatment programs related to reproductive health, etc. 
[16]. Marriage and contraception are two major proximate factors associated with variation 
in fertility rates among urban and rural residents. Both major factors are associated with 
women getting pregnant [17]. 

3.1 Marriage and fertility 

Marriage can directly impact women about duration risk women to pregnancy. It means 
that if the women have a long period of marriage, they have a high risk of being pregnant 
and having more children (17). A first marriage or cohabitation can influence women's 
reproductive performance and social status. In developing countries, high fertility is caused 
by early marriage and teenage pregnancy—moreover, the purpose of marrying most women 
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is to have children. One-half and three-quarters of married women in developing countries 
got children after two years of marriage [18]. 

This study found that women aged 15-24 in rural areas tend to increase the adjusted 
ASFR related to young marriage in rural areas. Young women who live in rural areas are 
more likely to marry than those in urban areas. The different age of marriage for women in 
urban and rural areas has been found in this research. The number of women's marriages in 
rural areas was higher than in urban when the women were aged 15-24. However, in urban 
areas, the number of women's marriages dominated more than in rural areas when women 
aged 25-44 years. 

In East Java Province, one of the provinces in Indonesia, some women choose to marry 
when they are under 18 years old. Young marriage was approximately 55.9% of total 
women marriages in East Java province, dominated in rural areas. Early marriage will 
increase a woman's chances of having children at a young age. In addition, if women 
become pregnant at a young age, they have a high risk of death of their baby and 
themselves. The Indonesian government has issued a marriage age regulation for at least 19 
years old to minimize the adverse effects of childbearing [19]. High child marriage tends to 
occur in rural areas with low-education populations. For example, in Nigeria, child 
marriage in rural areas is twice in urban areas. However, urban residents face a later 
marriage related to opportunities for paid employment, higher education, culture, and 
exposure to modern social norms [20].  

In Indonesian culture, young women prefer to marry an older man because women 
assume that older men have more economically established. The community gives negative 
stigma if women marry more youthful men because it can lead to conflict due to economic 
and communication aspects. Women also assume that older men are more interested in 
marrying young women. In addition, in Muslim belief, marriage and having children are a 
process to get a reward from God in the hereafter. If people are longer married, they have a 
big chance of getting a reward from God. Thus, this situation encouraged women to marry 
at a young age and become pregnant [19]. Consequently, the fertility rate can be changed 
starting from a young age. 

Other factors related to young marriage in Indonesia can also influence the fertility 
change among urban and rural residents, e.g., sexual intercourse, education, media 
exposure, and economic factors. Young people who have sex first when he was 12-14 years 
old are at risk of getting married, especially those who live in a place that holds the culture, 
religious and social norms [19]. This fact aligns with the Rahadi and Sofwan research that 
reveals that 56% of young people aged 18 years married in Semarang City, Indonesia, have 
done premarital sex [21]. 

3.2 Contraception and fertility 

Residential areas, including urban and rural areas, significantly influence people to use 
contraception. If the residents use contraception, it can impact the fertility level among the 
population [22]. Previous research has also revealed that residential areas are related to 
pregnancy status. The study conducted by Seran et al. using the 2017 Indonesian 
Demographic Health Survey (IDHS) data revealed that the urban residents are the most 
significant contraception users than the rural residents. Contraceptive users in urban areas 
were dominated by 40-44 years working women, who graduated from secondary education 
level, live with partners, have health insurance, have the highest economic status, and most 
of them are multipara [23]. 

Previous research revealed that Indonesian women living in urban areas were 0.82 times 
more using contraception than women living in rural areas. The research results also 
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showed that education affects contraceptive use in urban and rural areas. Women with 
secondary education were 1.06 times more using contraception than women with low 
education. Working women were 0.95 times more using contraception than those not 
working [24]. 

Urban residents are more accessible access to health services to support contraception 
use, e.g., clinics, drugstores, and hospitals that provide contraceptive services. Because the 
health service is widely available in the urban area. However, rural residents cannot easily 
access health services. Due to transportation issues, women with low economic status 
cannot access health services. This condition can affect the use of contraceptives among 
rural women. Thus, the fertility level of rural women may be higher than urban women 
[25].  

Based on previous research, contraceptive use among urban women was associated with 
socio-demographic factors, socio-psychological factors, and other factors related to urban 
health services. Socio-demographic factors related to contraception use in urban areas 
include education, family income, type of work, age, parity, religion, and ethnicity [23]. 
Access to health care is a big issue for women who will access contraceptive services. The 
local government needs to increase the number of health workers in rural areas to provide 
active contraceptive services [26]. 
Contraception can impact micro and macro levels. At the micro-level, contraception can 
control birth and the number of families. While at the macro level, contraception can 
control population growth to reduce the national burden. The Indonesian government 
implements family planning policies to prevent population explosions that can impact 
unemployment, criminality, etc. [24]. 

3.3 Strength and limitation 

This research can describe fertility estimation among the census population in Indonesia, 
including urban and rural areas. This research analyzed census data collected from 33 
provinces. This research used descriptive analysis. Some weaknesses of this analysis 
include the inability to prove the relationship between cause and effect. If the question in 
the census questionnaire is difficult to understand and gives a different perception between 
the enumerator and the respondents, the respondents' answers may be less precise. 

4 Conclusion 
Rural areas have a higher adjusted total fertility rate and birth rate than urban areas. 
However, a detailed analysis of adjusted age-specific fertility rates showed that women 
aged 15-24 years in rural areas had a higher fertility rate than in urban areas. In urban areas, 
women aged 25-39 had a higher fertility rate than in rural areas. Two major proximate 
factors associated with variation of fertility change in rural and urban are marriages and 
contraception. For future studies, the researcher needs to conduct further research designs 
and data analysis to prove the cause and effect of fertility change in urban and rural areas. 
 
This research is supported by Indonesian National Statistic Agency (Badan Pusat Statistik Indonesia), 
providing the census data.   
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