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ABSTRACT

Fertility has been experiencing a significant decline all over the world including in Asian
countries as a result of rapid social and economic development. It is important to know
what factors determine the fertility rates and their effects on female labor participation and
economic growth to support the population program in each country. This study attempts
to review the fertility condition and replacement fertility as well as investigates factors that
influence fertility rates, and their consequences on female labor and economic growth in
27 Asian countries from the period 1990 to 2018. The finding of replacement fertility
showed different results across countries depending on the country’s characteristics against
the general assumption which has an equal value at 2.1. The determinants of fertility rate
include female labor force participation, infant mortality, cost of raising children, income,
and female education. This study found that a factor reducing the fertility rate is the
increasing cost of raising children, while female labor participation and income affect
positively. Interestingly, infant mortality and female education are not significant in
affecting fertility. Simultaneously, the effect of fertility on female labor force participation
revealed that fertility significantly reduces female labor participation in the short run, while
female education positively affects female labor participation in the long run. For the last
objective on fertility and economic growth, in the linear model, low fertility is found to
lead to higher economic growth. Furthermore, for the fertility-labor interaction model, the
coefficients of its interaction are negative. The negative coefficient of fertility-labor
interaction means a reduction in fertility rate yields a greater increase in economic growth
with a higher level of labor participation and the effect of changes in labor participation on
economic growth will depend on the level of fertility in the country. Several
recommendations are suggested for the policymakers to maintain the fertility rates do not
fall under replacement fertility or too high as both will create problems. The policymakers
in low fertility countries are advised to encourage people to enter marriage life and ensure
the availability and accessibility to the basic needs of children especially for health and
education, so people will not have to worry about having more children. While in high
fertility countries, the policymaker needs to control family planning programs and provide
better public health facilities. The provision of accessible and affordable childcare and
removing the barrier to re-entering the labor market for female workers are important to
support and motivate females to participate in the labor force.
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CHAPTER ONE

INTRODUCTION

1.1 BACKGROUND OF STUDY

Fertility is one of the major components of population growth and age structure change.
The fertility rate can be defined as the average total of offspring born to a woman if she
were to live to the end of her childbearing period. This rate becomes important in the
discussion of the demographic issue because it gives information about the future of the
people concerned. The total fertility rate also has a big impact on the socio-economic
condition of a nation. For instance, by understanding the level and trend of fertility, the
decision-maker can take appropriate steps to prepare suitable policies for a country. In a
populous country, low fertility can play a good role to accelerate economic growth. On the
contrary, in a developed country where the rate is too low, the policymaker needs to set
appropriate strategies encouraging people to increase the number of fertility to prevent the
country from problems caused by low fertility such as shortage of labor and aging
population which in turn, would result in the country’s difficulty in sustaining

economically.

Nowadays, the interest of people to have children has decreased substantially. As
reported by World Bank (2018), the average number of children in a family is just below
2.5 children per woman which equals half of the numbers from 50 years ago as depicted in
Figure 1.1. The mortality rate was very high at a young age, thus people tend to have more
children to ensure the children will survive up to adulthood. The lack of access to family
programs and contraception knowledge also contributed to the high fertility rate. As health
improved, the rates of mortality were reduced, thus leading to a gradual decline in the

fertility rate. Recently, the fertility rate has declined to two children per woman (Roser,



2018). To visualize, Figure 1.1 depicts the decline of the world average fertility rates from
1960 to 2017.
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Figure 1.1 World Average Fertility Rates
Source: World Bank, (2018)

Data from the United Nation Population Division (2017) showed that in 1975-1980,
almost a quarter of the world’s population lived with an average of five children per woman,
while it was only eight percent in 2010-2015. Furthermore, the number of countries with
fertility below 2.1 increased significantly from 21 percent of the world’s population to
slightly more than double in 2010-2015 and is expected to reach more than three times of

the world’s population in 2045-2050 as presented in Figure 1.2.
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Figure 1.2 Distribution of the World’s Population by Level of Fertility

Source: United Nation Population Division (2017).

Low fertility rates do not necessarily imply the inability to produce offspring, but
rather it could be due to other reasons such as the preference of fertile people to have fewer
or no children at all. In addition, another issue associated with fertility is replacement
fertility which is frequently misunderstood as a constant 2.1 children per woman, therefore
this study will discuss replacement fertility as this term is very important for every country
to understand. Considering this background, a better knowledge of fertility is therefore
required as it would have a significant impact on the country’s population, economy, and
labor supply. Besides discussing replacement fertility, this present study also aims to
analyze factors influencing fertility rate, and the impact of fertility rate on female labor

force participation as well as economic growth in selected Asian countries.



1.2 PROBLEM STATEMENT

Both high and low fertility have consequences. Higher fertility leads to higher populations
that require more homes, infrastructures, jobs, and provision of their needs. The high
growth of the population may cause drops in capital per worker and lesser the standards of
living, thus a large number of the investment is utilized to accommodate the necessity of
the high population rather than increase the quality of provision per capita (United Nations,
2014). On the other hand, in the long term, low fertility will cause population aging, a
shortage of labor, an increased dependency ratio, and raise the reliance of countries on in-

migration to meet the needs of the labor market (United Nations, 2014).

Nowadays, the decline in fertility is happening at a different level in Asian
countries. For instant, Singapore is having a very high number of late marriages and non-
marriage. The government of Singapore has formed some policies toward encouragement
of marriage such as matchmaking programs, providing subsidized housing that is eligible
for a married couple while singlehood is discouraged to purchase unless they must be over
the age of 35 years (Jones, 2012). Furthermore, since 2000, Japan’s fertility has fluctuated
between 1.3 to 1.4 which then led to extreme population aging and even population decline.
Many Japanese will grow old with no children to take care of them, as a consequence, the
low number of working people are paying high-income taxes to bear the health care cost of
the old people, so their purchasing power goes down, and it creates the societal problem
(Tsuya, 2017).

It is important to recognize what are the significant factors that determine fertility
rates and it is also essential to explore the consequences of fertility on female labor
participation and economic growth to encourage an effective population program in each
country. Furthermore, the assumption of the replacement fertility which is universally at an
average of 2.1 is questioned and needs to investigate as argued by Espenshade et al (2004)
the values for replacement fertility are highly country-specific.



For the above reason, this study, therefore, proposed an approach to investigate
factors that determine fertility as well as the effect of fertility on female labor participation
and economic growth in 27 selected ASIAN countries with a variety of analysis such as
panel ARDL which consist of PMG, MG, and DFE analysis, as well as CCEMG and AMG
for robustness check for considering the presence of cross-sectional dependence. In
addition, the interaction term and also demean interaction for robustness check to ensure
the result is unaltered to investigate the effect of fertility on economic growth also becomes
an interesting point to be considered. These analyses rarely have been used in the previous
studies on fertility. For example, studies on the determinant of fertility by Hashmi & Mok
(2013) in Singapore using a survey method found that age marriage influence fertility
negatively, while per capita income exhibited a U-shaped relationship as found by
Kamaruddin & Khalili (2015) as well as Tang & Tey (2017) for the case of Malaysia. The
study on determinants of fertility for some ASEAN countries found by Lai et al. (2017) for
Cambodia, Indonesia, and the Philippines using microdata have found that contraceptive
use and delayed marriage contribute to fertility decline. Moreover, the association between
fertility and female labor participation was discussed in Lim (2017) in Malaysia, Shittu &
Abdullah (2019) in ASEAN-7, and Subramaniam et al. (2018) in ASEAN-5 reported that
fertility has an inverse relation with female labor participation. Meanwhile, the study on
fertility and economic growth such as Barro (1991, 1996, 1998), Brander & Dowrick
(1994), and Ashraf et al. (2013), show identical results stating that fertility is negatively
related to economic growth.

The scope of this study is also quite large as compared to previous studies which
only involve a few countries that are less suitable for panel data analysis. The inclusion of
many countries is aimed to accommodate the heterogeneity caused by different conditions
of the countries which are also infrequently discussed by other studies. Hence, this study
proposed a comprehensive explanation of replacement fertility and discussed factors that
may lead countries to be below-replacement fertility which was absent from the previous
studies (Espenshade et al. (2004), Smallwood & Chamberlain (2005), and Engelman and
Leahy (2006). This study also analyzed factors determining fertility as well as its
consequences on female labor participation and economic growth in 27 selected Asian

countries.



1.3 RESEARCH QUESTIONS

This research is concerned with the following questions:

1. What are the levels of replacement fertility in selected Asian countries?

2. What significant factors determine the fertility rate in selected Asian countries?

3. How do the fertility rates affect the female labor participation in selected Asian
countries and does a causal relationship exist between the fertility rate and the
female labor force participation?

4. How do fertility rates affect economic growth in selected Asian countries?

1.4 RESEARCH OBJECTIVES

The study aimed to achieve the following objectives:

1. To calculate the replacement fertility of selected Asian countries;

2. To examine the determinants of fertility rate in selected Asian countries;

3. Toanalyze the impact of fertility rate on the female labor force in selected Asian
countries and investigate the causality relationship between fertility rate and
female labor force; and

4. To examine the effects of fertility rate on economic growth in selected Asian

countries.

1.5 SIGNIFICANCE OF THE STUDY

Fertility reduction was seen as an essential strategy for the development of a nation and

poverty alleviation during the 1960s and 1970s. However, currently, low fertility has



become a serious concern in many countries, especially in the East Asia region which may
lead to population aging and labor shortage. A comprehensive understanding of fertility,
therefore, is required to design proper policies to prevent a further decline in low fertility
countries, and formulate the right policies to improve reproductive health through planned

parenthood, especially for high birth rate countries.

This study provides more knowledge about Asian countries, particularly
demographic issues, and economic conditions. Furthermore, this research can furnish more
information about the replacement fertility for each country as this topic is rarely discussed
in the previous studies except in Espenshade et al. (2004), Smallwood & Chamberlain
(2005), and Engelman and Leahy (2006). This study discussed factors that may lead
countries to be below-replacement fertility which were absent from the three above studies.
The discussion on the level of replacement fertility becomes important as essentially, the
levels vary among countries instead of a single number due to the difference in female
young mortality. The replacement fertility rate is useful to represent the health condition of

a country.

This study also contributed to the academic literature. The application of panel
ARDL that has not been widely used for analyzing fertility studies has many advantages.
Some of the advantages are it provides alternative models where the selection is based on
the Hausman test. The estimation of DFE gives homogeneous coefficients for both long-
run and short-run for all countries in the panel, while it contradicts with the MG estimation
where the coefficients are heterogeneous for all countries for both short-run and long-run,
and allows the combination of homogeneous coefficients as well as the heterogeneous slope
in the long-run and short-run respectively for PMG estimation. Moreover, for robustness
check, this study also applied CCEMG and AMG for considering the presence of cross
sectional dependence. The interaction and demean method of interaction also become
interesting point to be considered in the discussion of fertility-labor in affecting economic
growth. The scope of the study is also quiet large as compare to previous studies which

only involved a few countries that are less suitable for panel analysis.



Previous studies on determinant fertility from a macroeconomic aspect focused on
a specific country using time series approaches such as Narayan (2006) in Taiwan, Narayan
& Peng (2006) in China using cointegration analysis, Tang & Tey (2017) in Malaysia using
generalized variance decomposition analysis in addition to cointegration analysis, and
Subramanian et al. (2015) in ASEAN-5. Furthermore, studies on fertility and female labor
that utilized panel causality and panel ARDL were found in Subramanian et al. (2018) in
ASEAN-5 and Shittu & Abdullah (2018) in ASEAN-7. However, these studies used a small
number of countries which is less suitable for a panel data analysis. Even though Bloom et
al. (2009) involved a large number of countries, the study employed a different approach
using abortion as an instrument variable as well as simulation. Studies on fertility and
economic growth such as in Barro (1991, 1996, 1998) using OLS regression, Brander &
Dowrick (1994) using OLS regression, and Ashraf et al. (2013) using simulation. This
study, therefore, makes up for the shortcomings of the previous studies.

1.6 SCOPE AND LIMITATION OF STUDY

Fertility is a topic that relates to many sectors such as social, health, cultural, economic,
and other fields. However, this research only considered the discussion of replacement
fertility, socioeconomic determinants of fertility, and the effects of fertility on female labor
force participation and economic growth. Data used in this study is panel data with the
number of observations N is 27 Asian countries and period T = 29 from 1990 to 2018 with
some variables are unbalanced data such as real GDP per capita, gross fix capital formation,
and consumer price index, while other variables are balanced panel data. The discussion of
replacement fertility however involved 44 Asian countries, rather than 27 countries to
capture as much information on replacement fertility as possible. Table 1.1 presents the list
of selected Asian countries, countries in bold letters are the addition for the analysis of
replacement fertility.



