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Abstract 

 

ASEAN-3 countries displayed a high fertility rate and infant mortality rate in the 

beginning of the formation of ASEAN in 1967, but towards the end of the 20 th 

century and the beginning of the 21st century, there is a reversal of this pattern. 

Literature review on the determinants of female fertility reveals the importance of 

infant mortality, income, female secondary education, female employment and 

age dependency as key determinants of female fertility. This study, therefore, 

attempts to identify the determinants of female fertility for the ASEAN-3 

countries, namely Indonesia, Thailand and the Philippines. Firstly, using the 

Johansen cointegration method, we identified the presence of a long-run 

relationship between female fertility rate, infant mortality, income, female 

secondary education, female employment and age dependency ratio for all three 

countries. Secondly, we identified three major determinants of female fertility for 

Indonesia as female education, age dependency ratio and infant mortality which 

is in line with the theory. For Thailand, two main determinants of female fertility 

include female education and income. For the Philippines, two important 

variables that determine female fertility are female employment and infant 

mortality. Finally, we found a deviation of fertility rate from the short -run to the 

long-run equilibrium for those three countries, with the highest and lowest speed 

of adjustment recorded for the Philippines and Indonesia, respectively.  
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Introduction 

 

Association of Southeast Asian Nation (ASEAN) comprises ten countries namely 

Brunei, Cambodia, Indonesia, Laos, Malaysia, Myanmar, Philippines, Singapore, 

Thailand and Vietnam. Two most prominent demographic characteristics in 

Southeast Asian countries are both high fertility and high infant mortality rate, but 

this trend seems to dissipate. The total fertility rate in Southeast Asia in the late 

1980s was 3.8 births per woman while in 2008 the fertility rate declined to 2.3 births 

per woman (Teguh, 2009). Data from World Development Indicators (WDI) 

indicate that Singapore has the lowest fertility rate followed by Thailand and 

Malaysia. However, the Philippines’ female fertility rate remains high in 

comparison to other Southeast Asian countries.  

Gubhaju (2007) stated that there are five levels of Total Fertility Rate (TFR) 

namely high (TFR ≥ 5), transitional (TFR 3.0 to 4.9), near-replacement (TFR 2.2 to 

2.9), low (TFR 1.6 to 2.1) and critically low (TFR≤1.5). Table 1 shows that there was 

a significant decline in Thailand’s fertility rate during the periods from 1970-1975 

and 1990-1995. Singapore also exhibited a dramatic decline in fertility rate from 

6.4 (the period from 1950-1955) to 2.6 (period from 1970-1975) and continued to 

experience a further decline in female fertility, reaching 1.4 (the period from 2000 

to 2005). As of 2005, the fertility level of the Philippines is transitional level, 

followed by Indonesia in near-replacement level, while Thailand is encountering 

a low level of female fertility and Singapore at the critically low level. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Fertility rate of ASEAN-5 

Source: World Development Indicators (2017). 
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This study aims to identify the key determinants of female fertility rate in 

Indonesia, Thailand and the Philippines. These three countries have similar 

development characteristics, especially in terms of its economic development. As 

such, this study attempts to identify a selected number of factors that may 

influence the female fertility rate. The possible determinants include infant 

mortality, GDP per capita, female secondary education, female employment and 

age dependency ratio. The key objectives of this study, therefore, are as follows. 

First objective is to study the presence of the long run relationship between female 

fertility rates and the chosen macroeconomic variables in Indonesia, Thailand and 

the Philippines. Secondly, to study the determinants of female fertility rate for 

Indonesia, Thailand and the Philippines. Thirdly, to analyse how fast the economy 

adjusts to equilibrium following a shock based on the speed of adjustment. Thus, 

this paper is organized as follows. The next section divulges the fertility theories 

and literature reviews related to this study. The third section elaborates on the data 

source and model specification as well as empirical strategies. The fourth section 

discusses the results and the final section concludes.  

 

Literature Review 

 

The theory of demographic transition dominates the debate on fertility decline 

(Szreter, 1993). Demographic transition theory states that people in the rural 

community tend to have a higher number of children. According to Schultz (2001), 

the demographic transition refers to a sequence of three periods. The first period 

is when both the fertility and mortality rates are high. In the second period, 

mortality rate tends to decrease, raising life expectancy while the fertility rate is 

still high. Fertility rate then begins to decline during the third period, where the 

number of births per women falls more than half. Classical demographic transition 

theory attributes the fertility decline to the migration of people from rural to urban 

areas. When historically high levels of fertility have declined by more than 10 

percent, they are not expected to rise again on a sustained basis (National Research 

Council, 2000). 

The Economic Theories of Fertility proposed by Becker (1960) stated that 

for most parents, children are viewed merely as durable goods, primarily a 

consumer's durable, which yields income and gives satisfaction to parents. Becker 

argued that child mortality has fallen so low that the ordinary changes in income 

have very little effect on the number of survivors for a given birth cohort. 

Moreover, it is doubtful that even a large decline in child mortality would have 

significant effect on family size as parents are more interested in survivors and not 

in the number of births. As such, a decline in child mortality tends to induce a 
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corresponding decline in births. De Tray (1973) too viewed children as durable 

assets and introduce quality dimension in analysing demand for children. 

Therefore, households have options to either increase the numbers of children they 

want to have (quantity) or increase the resource investment (quality) in the lives 

of existing children.  

Several studies focused on the relationship between female fertility rate 

and infant mortality. Friedlander and Silver (1967), using the cross-section data of 

85 countries found that there exists a positive and significant relation between 

female fertility and infant mortality. Analysis by Yamada (1985) using time series 

methodology also found that a decline in infant mortality triggers a subsequent 

decline in female fertility. This findings are also supported by Panopoulou and 

Tsakloglou (1999) and Subramaniam, Loganathan and Devadason (2018). 

Furthermore, Yamada (1985) stated that the decrease in infant mortality is caused 

by the increase in real income per capita in the first place. Defo (1998) found that  

child deaths reduce the length of birth intervals and increase the probability of 

conceiving a subsequent child indicating a positive relationship between 
female fertility and child mortality. 

One of the most accepted demographic theories is that when income 

increased, fertility rate tends to decrease. Narayan and Peng (2003) found that 

income impacts negatively on the female fertility rate in China. Their analysis 

proved that the fertility decline in China is caused mainly due to its socioeconomic 

development rather than the implementation of China’s one child policy. 

However, this observation has been challenged by Panopoulou and Tsakloglou 

(1999) who found a positive relationship between female fertility rates and 

economic development. However, a study done by Myrskylä, Kohler, and Billari 

(2009) indicated that the relationship between development and fertility tends to 

change from negative to positive. The change is observed to happen only at high 

levels of socioeconomic development, as measured by the Human Development 

Index (HDI). The study also shows that the positive association is driven by older-

age fertility and emerges only in countries with comparatively high gender 

equality. Likewise, for ASEAN-5, Subramaniam et al. (2018) found that the female 

fertility rate and GDP per capita is negatively related for Indonesia while for 

Malaysia it is positively related.  

In addition, Teguh’s (2009) study on Southeast Asian and South Asian 

countries found that income per capita is positively correlated with female fertility 

rate, but with two years lag. For example, Teguh highlighted that the 2008 total 

fertility rate was influenced by the 2006 income per capita and consumer price 

index, with higher income couples are able to bear more children. Moreover, 

Teguh stated that in Islamic countries a man is able to practice polygamy if he has 
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the ability to support his wives. Consequently, an increase in income tend to lead 

to polygamy practice, thus increasing the fertility rate.  Al-Qudsi (1998) who 

estimated the impact of cultural factors on demand for children seems to agree 

with Teguh where in Arabic countries, a high fertility rate goes together with high 

income. As the majority of the population in Arabic countries are Moslems, they 

believe producing more children will enable them to obtain sustenance.  

The education of parents is usually found to be one of the prominent 

factors in explaining fertility change (Cochrane, 1979). Various reasons could 

explain why the education of parents may influence the intervening variables. 

First, education is more likely to have an inverse impact on exposure. It increases 

the age at marriage either because marriage is likely to be delayed due to schooling 

and subsequent employment, or because it takes educated people longer time to 

find a suitable spouse (Shapiro, 1996). Better educated women also tend to have 
better jobs and earn higher incomes, thus the forgone earnings from taking 

care of children would be higher for these women which in turn reduces 

female fertility (Kim, 2016).Friedlander and Silver (1967) who used illiteracy as a 

proxy for education also found a direct relationship between illiteracy and female 

fertility. Panopoulou and Tsakloglou (1999) too found that education gives a 

negative impact on the female fertility rate.  

While the inverse relationship between female education and female 

fertility has been one of the most consistent findings in the literature, the 

relationship does vary, especially in rural areas (Cochrane, 1979). A widely cited 

case has been the U-shaped relationship between education and female fertility in 

Indonesia. Women with some level of primary or middle school experience had 

higher fertility in comparison to women with no schooling or with 12 or more 

years (Cobbe & Boediono, 1993; Hull & Hull, 1977).  However, by the 1980s, the 

inverted U-shaped pattern of fertility by women’s schooling began to flatten out 

and eventually disappear, especially in urban areas (Maralani, 2008).  

Da Rocha and Fuster (2006) research on OECD countries found that the 

labour market frictions determine how employment and female fertility are 

associated across economies. When there is a low probability of finding a job, 

female fertility and employment are positively associated. However, it becomes 

negative correlated when the employment rates are high. They concluded that in 

countries where women participate in the labour market, labour market frictions 

are key for understanding the behaviour of fertility rates. Van den Broeck and 

Maertens (2014) analysed the impact of female wage employment on fertility rates. 

They did a case study in Senegal, where during the last decade the horticultural 

export has boomed and has tremendously increased off-farm employment 

opportunities for rural women. Their analysis used wage employment and found 
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that it negatively affects fertility rate. The study also found that the effect of 

employment on fertility is strongest for illiterate women. Conversely, Panopoulou 

and Tsakloglou (1999) using female labour force participation as a proxy for 

employment failed to find a significant relationship with female fertility. 

Subramaniam et al. (2018) analysis on ASEAN-5 found a significant relationship 

only for the Philippines, with female labour force participation rate directly related 

to the fertility rate. 

Hock and Weil (2012) analysed the dynamic evolution of a country’s 

population age structure and fertility rate by focusing on old age dependency.  

They concluded that in a country with a high level of old age dependency, a large 

fraction of the working populations income will be redistributed to the elderly. 

Due to this, the working age individuals will want to raise a lower number of 

children thus lowering fertility. On the other hand, Bryant, Faruqee, Velculescu 

and Arbatli (2004) concentrated their research of dependency on the younger 

population and their open-economy aspects. They found that the consumption-

saving behaviour of individual adults who provide in-vivo transfers to children 

differs significantly from the behaviour of otherwise identical individuals without 

financial responsibilities for child support. As lower fertility rates reduce the 

financial burden on existing adults, resources are freed for the purpose of 

additional consumption and saving. 

 

Model Specification and Methodology  

 

The empirical analysis incorporates six variables which will be used in this study. 

Data on female fertility rate, infant mortality rate, real per capita gross domestic 

product, female gross secondary education, female employment in the services 

sector and age dependency ratio are compiled for Indonesia, Thailand and the 

Philippines. The period of analysis is from 1980–2014 for Indonesia and the 

Philippines, and 1980-2013 for Thailand. All data series were extracted from World 

Development Indicators (2017). Based on Narayan and Peng (2003) and 

Subramaniam et al. (2018), a model is developed to estimate the determinants of 

female fertility. The female fertility model is thus expressed in the following 

functional form:  

 

 



Dynamics of Female Fertility in Indonesia, Thailand and the Philippines, 1980-2014 

 

44 

 

 

where 
t  is the stochastic  error term and 0  is the intercept term.  All variables used in this study are 

defined below: 

 

FR = total fertility rate (number of children that would be born to a woman if she were to live to the end of 

her childbearing years and bear children in accordance with age-specific  fertility rates of the 

specified year) 

IM = infant mortality rate (number of infants dying before reaching one year of age, per 1,000 live births in 

a given year) 

GDP = real per capita GDP (in constant 2010 U.S . dollars) 

ER = female secondary education gross enrollment ratio (female ratio of total enrollment, regardless of age, 

to the population of the age group that officially corresponds to  secondary education) 

SE = female employment in service ratio (working age who were engaged in any activity to produce goods 

or provide services for pay or profit, whether at work during the reference period or not at work 

due to temporary absence from a job, or to  the working-time arrangement) 

ADR = age dependency ratio (ratio of dependents to the working -age population) 

 

When we apply cointegration analysis, the first step involves determining the 

order of lag length based on the vector autoregressive (VAR) estimates. As 

suggested by Juselius (1996), we begin with one lag in order to ensure that the 

residual is free from the problem of autocorrelation. As the data used are annual, 

we find that in most cases, one lag is sufficient to yield a VAR model with residuals 

free of autocorrelation (Subramaniam & Baharumshah, 2011). As the variables 

under study for all three countries namely Indonesia, Thailand and the Philippines 

are integrated at most of order one, we extended our analysis with the Johansen 

procedure of testing as proposed by Masih and Masih (1999) to check for the 

presence of multiple cointegrating vectors. The main aim of performing the 

multivariate Johansen cointegration test is to verify the existence of the long-run 

relationship between the series used in this study.  

As we obtain  the cointegrating vector  from the Johansen-Juselius 

procedure, the short-run vector autoregression in an error correction model can be 

stated as follows following Engle and Granger (1987):  
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Where, α0 is the constant  which  indicates  intercept;   is a difference operator; 

ECT t-1 is the error correction term that was obtained from cointegration 

relationship which is normalized with respect to each  variable;  α  is  the 

coefficient  that  indicates the measure of speed of  adjustment  back to long-run 

equilibrium relationship  and t  is the serially uncorrelated random error terms 

which has zero mean. The analysis is extended further to obtain the error 

correction model. Baharumshah, Lau and Khalid (2006) proposed that applying 

correction factor for the cointegration procedure in a small sample is more likely 

to reduce the possibility of the test to falsely reject the null hypothesis of no 

cointegration when we deal with the relatively short span of data.   The ultimate 

aim of examining the short-run relationship is to comprehend how the speed of 

adjustment component adjusts to equilibrium following a shock. A significant 

error correction term will indicate the existence of causality at least in one direction 

(Granger, 1986).  

 

Empirical Results and Discussion 

 

Descriptive statistics 
 

Table 1 presents the descriptive statistics for Indonesia, Thailand and the 

Philippines. By comparing the mean of female fertility rate (FR) for those three 

countries, the Philippines has the highest rate of female fertility at almost 4 

children per woman. This is followed by Indonesia and Thailand. The Philippines 

also has the highest mean for gross secondary education enrollment of female 

(ER), while Indonesia has the lowest mean. Among those three countries, Thailand 

can be identified to have a higher economic growth compared to Indonesia and 

the Philippines. This is shown through its highest GDP per capita mean (RGDP) 

at more than USD3000. On the other hand, the Philippines has the lowest GDP per 

capita mean at barely USD1700. However, the Philippines’ women participate 

actively in the services sector (SE) at the mean of 59.15, as compared to Indonesia 

and Thailand both barely reaches the mean of 30.  The Philippines has the highest 

age dependency ratio (ADR), followed by Indonesia and Thailand. This indicates 

that the Philippines’ working population has more economic responsibilities.  In 

terms of infant mortality rate (IM), Indonesia has a mean of almost 50, followed by 

the Philippines at a mean of 35 and Thailand at approximately 25.  
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Table 1: Descriptive statistics 

 FR  ER RGDP SE ADR IM 

Indonesia 

Mean 2.947 51.367 2160.343 38.778 61.367 49.826 

Median 2.575 48.781 2143.390 38.800 58.388 46.700 

Maximum 4.430 82.162 3703.366 53.167 80.722 85.400 

Minimum 2.463 21.711 1095.787 28.900 49.458 23.600 

Std. Dev. 0.620 17.735 740.490 6.523 10.117 19.351 

Jarque-Bera 7.357 

(0.025) 

1.540 

(0.463) 

1.566 

(0.457) 

2.125 

(0.346) 

3.514 

(0.173) 

2.694 

( 0.260) 

Philippines 

Mean 3.961 78.286 1723.645 59.148 73.055 35.323 

Median 3.923 77.656 1620.206 58.900 73.640 31.800 

Maximum 5.183 93.949 2531.917 70.656 86.304 53.200 

Minimum 2.977 65.176 1380.682 46.900 58.028 22.800 

Std. Dev. 0.642 8.715 302.482 6.945 8.377 10.090 

Jarque-Bera 1.611 

(0.447) 

2.298 

(0.317) 

7.925 

(0.019) 

1.952 

(0.377) 

1.876 

(2.006) 

3.700 

(0.157) 

Thailand 

Mean 1.9995 51.770 3305.248 32.297 50.441 24.815 

Median 1.802 48.045 3417.921 31.550 46.918 22.200 

Maximum 3.392 89.943 5612.691 45.700 76.002 47.000 

Minimum 1.524 25.880 1403.696 18.100 38.815 11.200 

Std. Dev. 0.530 23.242 1285.700 8.330 10.896 10.951 

Jarque-Bera 8.016 

(0.018) 

3.415 

(0.181) 

1.776 

(0.411) 

3.040 

(0.219) 

4.905 

(0.086) 

2.943 

(0.230) 

Note: Figures in ( ) represents the probability values. 

 
Unit root tests 
 

A time series is said to be stationary if a shift in time does not cause a change in 

the shape of the distribution, having mean, variance and covariance which are 

constant over time. The unit root test is a test for stationarity in time series. A time 

series is non-stationary if a unit root exists. The time series needs to be non-

stationary as the trend of the variables are analyzed over the years. Table 2 

summarizes the Zivot-Andrews (ZA) unit root test with a single break at an 

unknown point with an intercept of a linear trend in Indonesia, Thailand and the 

Philippines. We found that the order of integration is at  I(1) with unknown, 

various single structural break dates. 
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Table 2: Zivot and Andrews unit root test results ASEAN 

 ZA-stat Break date (TB) 

Indonesia (1980-2014) 

LNFR -5.798* 1993 

LNER -5.209** 2007 

LNGDP -11.209* 1998 

LNSE -9.413* 2006 

LNADR -5.966* 1998 

LNIM -5.097** 1988 

Philippines (1980-2014) 

LNFR -14.113* 1994 

LNER -5.254** 1990 

LNGDP -6.154* 2002 

LNSE -5.089** 2000 

LNADR -5.651* 2001 

LNIM -9.318* 1989 

Thailand (1980-2013) 

LNFR -5.401** 1991 

LNER -4.906*** 2002 

LNGDP -5.143** 1997 

LNSE -4.980*** 1993 

LNADR -4.957*** 2006 

LNIM  -5.438**   2007 

    Note: *, ** and *** denote statistical significance at 1%, 5% and 10% respectively. 

 
Johansen cointegration tests 
 

The purpose of the cointegration analysis is to estimate and test stationary linear 

relations, or cointegration relations, between non-stationary time series variables. 

When two or more non-stationary time series possess the same order of 

integration, and a linear combination of these series is found to be stationary, we 

can thus conclude that there is cointegration. We performed the Johansen 

multivariate cointegration test to verify the existence of a long-run relationship. 

The trace and the maximal eigenvalue test is employed to confirm the existence of 

a long-run relationship as proposed by Johansen and Juselius (1990). The 

cointegration test results are reported in Table 3. The results of the Johansen 

cointegration test affirms that the null hypothesis of no cointegrating vector is 

rejected for all three countries studied at the 1 percent level of significance as per 

the results obtained from the trace test. The maximal eigenvalue test result is also 

found to be somewhat consistent with the results from the trace test, where both 

statistics are found to be greater than its critical values. As such, we can conclude 

that there is at least one cointegrating relationship for all three countries. As such, 



Dynamics of Female Fertility in Indonesia, Thailand and the Philippines, 1980-2014 

 

48 

 

we can conclude that there is a long-run integration between various series 

investigated in this study. 

 

Table 3: Johansen Cointegration Test 

Hypothesized 

No. of CE(s) 

Trace  Max Eigen 

Statistics CV (95%)  Value CV (95%) 

Indonesia  

r = 0 194.699* 95.754 90.026* 40.078 

r ≤ 1 104.673* 69.819 43.834* 33.877 

r ≤ 2 60.839* 47.856 25.748 27.584 

r ≤ 3 35.090* 29.797 21.816 21.132 

r ≤ 4 13.275 15.494 13.145 14.265 

r ≤ 5 0.129 3.841 0.129 3.841 

Philippines 

r = 0 238.281* 95.754 80.215* 40.078 

r ≤ 1 158.066* 69.819 68.157* 33.877 

r ≤ 2 89.909* 47.856 41.661* 27.584 

r ≤ 3 48.248* 29.797 24.896* 21.132 

r ≤ 4 23.352* 15.495 19.736* 14.265 

r ≤ 5 3.616 3.841 3.616 3.841 

Thailand 

r = 0 206.168* 95.754 78.905* 40.078 

r ≤ 1 127.262* 69.819 44.449* 33.877 

r ≤ 2 82.813* 47.856 36.125* 27.584 

r ≤ 3 46.688* 29.797 31.634* 21.132 

r ≤ 4 15.054 15.495 14.629* 14.265 

r ≤ 5 0.424 3.841 0.424 3.841 

Note: * denote statistical significance at the 5% level 

 

Meanwhile, the error correction term (ECT) suggests that those three 

countries have the varying speed of adjustments (see Table 4). The negative and 

significant lagged ECT values prove that the long-run relationship established is 

stable as suggested by Bannerjee et al. (1988). The deviation of the fertility rate 

from short-run to the long-run is corrected by 0.104 (approximately 10 percent) for 

the Philippines, the country with the highest speed of adjustment. On the other 

hand, Indonesia records the lowest speed of adjustment which is only 0.008 

(approximately almost 1 percent) while Thailand recorded an ECT of 0.021 

(approximately 2 percent).  Several diagnostic tests were performed to prove that 

the residuals have the desirable statistical properties. We performed Normality 

test and the Jacque-Bera statistic reveals that the residuals are normally 

distributed. Secondly, the Breusch-Godfrey Serial Correlation test reveals that the 
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model does not suffer from autocorrelation problems. Finally, the ARCH test done 

reveals that no strong evidence of heteroskedasticity. 

 

 

Table 4: Error Correction Model Results 

Variable  

Indonesia  

(1980–2014) 

Philippines  

(1980–2014) 

Thailand  

(1980–2013) 

Dependent variable : ∆LNFR 

Intercept -0.000 

[-0.677] 

0.003*** 

[ 3.569] 

0.001 

[ 0.490] 

∆LNFR 1.021*** 

[ 100.143] 

1.371*** 

[ 28.099] 

1.046*** 

[ 49.116] 

∆LNER [-1.110] 

-0.002 

-0.006 

[-1.528] 

-0.009 

[-1.577] 

∆LNGDP 0.001 

[ 0.617] 

0.008** 

[ 2.223] 

0.004 

[ 1.119] 

∆LNSE -0.002** 

[-2.181] 

-0.001 

[-0.171] 

-0.002 

[-0.820] 

∆LNADR -0.051* 

[-1.850] 

-0.264*** 

[-10.599] 

0.021 

[ 0.817] 

∆LNIM -0.017* 

[-1.801] 

0.001 

[ 0.077] 

-0.056 

[-1.273] 

ECTt-1 -0.008*** 

[-17.520] 

-0.104*** 

[-8.559] 

-0.021*** 

[-6.211] 

Adj. R2 0.999 0.9788 0.998 

𝜒𝑁𝑜𝑟𝑚𝑎𝑙𝑖𝑡𝑦  
0.858 

(0.651) 

0.744 

(0.689) 

0.548 

(0.760) 

𝜒𝑆𝑒𝑟𝑖𝑎𝑙  𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛  
0.002 

(0.997) 

0.485 

(0.622) 

0.251 

(0.780) 

𝜒𝐴𝑅𝐶𝐻  
1.516 

(0.228) 

0.458 

(0.504) 

3.112 

(0.088) 

Note: *, ** and *** denote statistical significance at 1%, 5% and 10% respectively. 
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Long-Run Equation 
 

From the cointegration analysis, we found that there exists a long-run relationship 

between female fertility rates (LNFR) and its determinants namely female 

secondary education enrollment rate (LNER), income (LNGDP), female 

employment (LNSE), age dependency ratio (LNADR) and infant mortality rate 

(LNIM) for all three countries. Infant mortality rate which is found to be positively 

related to female fertility for Indonesia and the Philippines are also supported by 

Friedlander and Silver (1967), Defo (1998) and Yamada (1985) among others (see 

Table 5). However, infant mortality is found to be negatively related to female 

fertility for Thailand. The income series is only significant for Thailand, which has 

an inverse relationship with the female fertility rate is supported by Narayan and 

Peng (2003). For Indonesia and Philippines, female secondary education has a 

positive relationship with female fertility rate. This corresponds to Cochrane 

(1979) who found that a positive relationship between those variables exists in 

rural places. On the other hand, Thailand’s female secondary education which has 

an inverse relationship with the female fertility rate is confirmed by Cochrane 

(1979), Heer (1966), Friedlander and Silver (1967), Panopoulou and Tsakloglou 

(1999) and Teguh (2009). 

 
Table 5: Long-Run Equation 

Variables Indonesia (1980–2014) Philippines (1980–2014) Thailand (1980–2013) 

Dependent variable : LNFR 

Intercept -4.613 3.634 -6.652 

LNER 0.382** 

[-2.238] 

0.200*** 

[-4.478] 

-0.175** 

[ 2.123] 

LNGDP  -0.076 

[ 0.316] 

0.016 

[-1.081] 

-0.700*** 

[ 12.226] 

LNSE 0.766*** 

[-3.479] 

-0.119*** 

[ 3.171] 

-0.033 

[ 0.356] 

LNADR -4.396*** 

[ 7.289] 

0.769*** 

[-15.228] 

0.368*** 

[-3.341] 

LNIM 2.812*** 

[-8.062] 

0.337*** 

[-14.657] 

-0.329** 

[ 2.227] 

Note: *, ** and *** denote statistical significance at 1%, 5% and 10% respectively. 

 



Sharifah Nur Syafiqah Binti Syed Omar, Thirunaukarasu Subramaniam, Mazlan Majid & Nanthakumar Loganathan  

 

51 

 

The female employment rate in services is found to be directly related to 

female fertility rate for Indonesia, and this is consistent with the results for the 

study done by Da Rocha and Fuster (2006) where they stated that a positive 

relationship is possible in an environment with a low probability of finding a job. 

However, for the Philippines inverse relationship between employment in 

services and female fertility is supported by Broeck and Martens (2014) and Da 

Rocha and Fuster (2006) in instances where the probability of finding jobs is higher 

with the modernization in the Philippines economy where the services sector 

contributed 54 percent to total employment and 57 percent of GDP in 2014 (NEDA, 

2015). For Indonesia, age dependency ratio has a negative relationship with the 

female fertility rate as per the theory (see, for example, Bryant, Faruqee, Velculescu 

and Arbatli [2004] on the study of young ADR; Hock and Weil [2012] focusing on 

old ADR). However, for the Philippines and Thailand, a significant positive 

relationship can be observed.  

Lastly, the graph of CUSUM and CUSUMSQ statistics are plotted (in 

Figure 2). CUSUM statistics are stable for all three countries studied, within the 

critical bounds at 5%. However, CUSUMSQ are found to be stable only for 

Indonesia and the Philippines. This supports the fact that the estimated ECM 

models are stable over the sample period 1980–2014 for the two countries. 

Thailand’s CUSUMSQ crossed the critical bounds during the period of 

approximately 2000-2001. This might be due to a flood disaster in Hat Yai at the 

end of 2000. The disaster killed at least 32 people, injuring about 1700, and causing 

severe damage to property with and overall cost of damage to the city estimated 

to be roughly 13,824.67 million Baht (Assanangkornchai, Tangboonngam, & 

Edwards, 2004).  
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Figure 2: (a) CUSUM and CUSUMQ Stability Tests for Indonesia. (b) CUSUM and 

CUSUMQ Stability Tests for Thailand. (c) CUSUM and CUSUMQ Stability Tests 

for the Philippines 
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Conclusion 

Past researches on the relationship between female fertility with infant mortality, 

income, education, employment and age dependency ratio resulted in mixed 

outcomes. Thus, it is vital to examine those links within the context of ASEAN-3, 

a region experiencing a rapid decline in female fertility. For this purpose, the 

Johansen cointegration and vector correction estimation are employed using data 

for the period from 1980–2014 for Indonesia and the Philippines and from 1980-

2013 for Thailand. The main empirical findings of the study can be summarized as 

follows: First, a long-run relationship is evident between female fertility, infant 

mortality, income, education, employment and age dependency ratio for 

Indonesia, Thailand and the Philippines. Second, we identify three major 

determinants of female fertility for Indonesia as female education (proxied by 

female secondary enrolment ratio), age dependency ratio and infant mortality 

ratio which is in line with the theory. For the Philippines, two important variables 

that determine female fertility and is in accordance with the theory are 

employment variable (proxied by female employment in services) and infant 

mortality. For Thailand, two main determinants of female fertility include 

education and income which is in accordance with the theory.  Thirdly, we found 

a  deviation of fertility rate from the short-run to the long-run equilibrium for the 

three countries being analysed, with the highest and lowest speed of adjustment 

recorded for the Philippines and Indonesia respectively. 
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