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Determinants of Knowledge-based Human Capital in ASEAN Five plus Three Countries
Wong Mei Foong

Abstract— Develop towards a knowledge-based economy is
extremely important for the ASEAN five plus three countries,
since the countries face challenges at the global fronts and
technological changes; the rules of competition have changed. A
country’s competitive advantage is no longer dependent solely on
factors such as labor, land and natural resources, but on its
potential to produce, acquire, utilize and disseminate knowledge.
Thus, this is essentially a shift from economic development based
on resources to development based on knowledge where human
capital (consequently education) emerges as crucial public policy
themes for creating wealth and increasing the quality of life. This
paper attempts to identify the determinants of knowledge-based
human capital in ASEAN five plus three countries. The empirical
findings of the human capital analyses indicate significant
economic and demographic variables including the Gross
Domestic Product (GDP) and fertility rate.

Keywords— Human capital, economic growth, fertility rate,
mortality rate, interest rate, ASEAN five plus three countries.

1. Introduction

What are the factors that affect the schooling and human
capital? Is downturn economy slow down human capital
accumulation, especially among the poor, thus transmitting
poverty across generations? Policymakers in the ASEAN five
plus three countries, as well as such international
organizations as the World Bank, often worry that household
that are unable to smooth consumption during downturn
economy may cut back on expenditures on the education.
There is no formally acceptable model for knowledge-based
human capital determinants although some researchers have
tried to derive human capital equations from the Mincerian
earning function. This particularly explains why previous
studies on human capital determinants do not consistently use
the same set of independent variables. (See Chu, et al. (2013).

According to Schady (2004), in general, a downturn of
economy (measured by low GDP) will depress current
employment and wage prospects, so the opportunity cost of
attending school will fall. Holding everything else the same,
this should lead to increased investment in human capital. But
a downturn of economy could also make borrowing
constraints more binding and thus reduce the total amount of
schooling chosen. Thus the effect of downturn of economy on
schooling is ambiguous in theory. People may choose more or
less schooling, they may anticipate or postpone further
schooling, and they may expend more or less effort in school.
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Generally, the decision to acquire skills via education
involves the interaction of two important economic factors,
both of which may exhibit significant variability over the
business cycle: the expected rate of return on human capital
investments; and the ability to finance schooling. The
expected rate of return depends, among other things, on
opportunity cost considerations (foregone income, Altonji and
Siow, 1987); on direct educational costs (tuition, fees); and on
expectations about  future  professional employment
possibilities and future earnings. The ability to purchase
education, on the other hand, is determined by the availability
and cost of funds (in the form of family wealth, student—or
other type of—Iloans, student aid, part-time job opportunities
and so on). According to Hopkins (2004), with high level of
interest rate, individuals are unwilling (or unable) to borrow in
order to invest in education, thus the share of the population
with higher education always falls. As has already been
noticed by Galor and Zeira (1993), Atkinson (1975), if
borrowing is difficult and costly, those who inherit a large
initial wealth and do not need to borrow have better access to
investment in human capital. It is supported by Dellas and
Koubi (2003); they argued that schooling respond negatively
to the expected real interest rate. Their results generally
support the view that variation in opportunity costs associated
with business cycles plays a major role in schooling decisions.

The debates about the relationship between population
growth, human capital and economic growth have become a
controversial issue in recent years. Rosenzweigh (1988)
argued that larger families directly impede human capital
formation and the inability of couples to control fertility is an
important determinant of investment in human capital. It is
supported by Temel’s (2013) quantity-quality trade-off
hypothesis, i.e., the smaller the family size, the higher the
investment in human capital; high fertility impedes human
capital formation. Thus, government should provide the means
for fertility control and disseminate the information about
drawback of high fertility. Tamura (2004) argued that fertility
depends positively on the possibility of an early death, or a
young adult decease. For the reason that human capital
investments are made prior to the realization of survival from
young adult to old adult, higher young adult mortality, by
rising the number of children born, decreases human capital
investment in each child. This is the standard Becker and
Lewis (1973) relations of quality and quantity of children. If
young adult mortality depends on the average human capital
of young adults, then an endogenous demographic transition
takes place. The economy progresses from high mortality,
high fertility, slow human capital accumulation, and slow (if
any) economic growth to low mortality, low fertility, rapid
human capital accumulation and rapid economic growth.
Human capital accumulation reduces young adult mortality,
which consecutively bring on lower fertility. Lower fertility
decreases the cost of human capital investment, and thus
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parents increase their human capital investments per child.
This leads to a virtuous cycle in which human capital growth
leads to lower fertility and more rapid human capital growth.
Of course there exists a limit to the cycle, since young adult
mortality is bounded below by zero (See Chu, et al., 2013).

It is interesting and timely to determine whether factors such
as economic growth, mortality, fertility and interest rates
contributing to human capital, in particular in ASEAN five
plus three countries. Therefore, this motivates me to study the
determinants of human capital in ASEAN five plus three
countries by using panel cointegration method. The panel
cointegration method provides more powerful tests and
estimates, and which has many advantages over the traditional
panel models. Firstly, the cointegration tests are more
powerful and allow us to increase the amount of information
coming from the cross-sectional data. In other words, it can
estimate the long-run equilibrium relationship that links the
variables in the cointegration tests and estimates, which allows
for heterogeneity among individual members of the panel,
including heterogeneity in both the long-run cointegration
vectors and the dynamics (Barnerjee, 1999; Perman and Stern,
2003; Pedroni, 2000, 2004; Breitung and Pesaran, 2008).
Secondly, most previous studies that have used the traditional
static panel model have been at a disadvantage in the sense
that they cannot account for much of the dynamics regardless
of whether they are time-averaged or not (Sarantis and Stewart,
2001).

The reminder of this paper is structured as follows. Section
(1) describes the methodology and data set. Section (lII)
presents the empirical results and findings, including their
policy implications. Finally, Section (IV) concludes the paper.

n. Methodology

The first step is to analyze the unit root properties of the data
in order to determine the persistence of the human capital
model. Panel unit root tests have been developed on the same
principles that underlie the conventional Augmented Dickey-
Fuller (ADF) test. Their most valuable feature is the degree of
homogeneity that they allow. The panel unit root test proposed
by Levin et al. (2002, hereafter LLC) allows for heterogeneity
of the intercepts across members of the panel. Im et al. (2003,
hereafter IPS) proposed the between-group panel unit root
tests that allow for heterogeneity of the autoregressive root
under the alternative. While Breitung (2000, hereafter UB)
found that the loss of power was due to the bias correction
terms in LLC (2002) and a detrending bias in IPS (2003). On
the other hand, Maddala and Wu (1999) and Choi (2001)
proposed the same kinds of panel unit root tests be performed
using a Fisher statistic. However, the null of all unit root tests
is having a unit root in a series, but there is a confusing

! The differences between UB and LLC panel unit root tests are the
autoregressive portion is removed when constructing the standardized proxies,
and that the proxy is transformed and detrended.
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alternative which is stationarity in LLC and Breitung (2000)
tests, and there are also some cross sections without a unit root
based on the IPS test, Fisher-ADF test and Fisher-Philips
Perron (hereafter Fisher-PP) test. Therefore, the LLC and
Breitung (2000) tests are conducted which assumed a common
unit root process; while, the assumptions of individual unit
root processes in the IPS (2003) test is match the Fisher-type
tests which used the ADF and PP tests. In addition, Hadri
(hom) and Hadri (het) represent the Hadri (2000)
Kwiatkowski-Philips-Schmidt-Shin ~ (KPSS)  test which
assumes homogeneity and heterogeneity, respectively, in the
estimation of the long-run variance. The tests were calculated
employing the Bartlett kernel. Besides, it is noteworthy that
the LLC, UB, IPS, Fisher-ADF and Fisher-PP tests examine
the null hypothesis of non-stationarity, while the Hadri tests
the null hypothesis of stationarity. The Fisher tests were
calculated using an asymptotic Chi-square distribution. While,
all other tests assume asymptotic normality.

The next step is to test whether human capital and

determinants of human capital are cointegrated. The
heterogeneous panel cointegration test which permits for
cross-section interdependence with different individual effects
is specified as follows:
Hit = ai + St +p1Yie + 72iMRit + 5iFRie + 2iINTie + &t 1)
where H is the logarithm of human capital, Y is the logarithm
of real per-capita income?, MR is the logarithm of mortality
rate, FR is the logarithm of fertility rate, and INT is the
logarithm of interest rate. i =/, ..., N for each country in the
panel and t- /, ..., T refers t the time period. The parameters ¢;
and & allow for the possibility of state-specific fixed effects
and deterministic trends, respectively. &;denotes the estimated
residuals which represent deviations from the long-run
relationship. To test the null hypothesis of no cointegration, o
=1, the unit root test of on the residuals of & = pi&.. + Witis
performed.

In this study, two types of panel cointegration tests are
conducted. The first test | apply is the residual-based panel
cointegration test developed by Pedroni (1999, 2004). Pedroni
suggested a number of tests for cointegration that permit for
heterogeneous slope coefficients across cross-sections. In this
study, four tests, namely Panel PP test, Panel ADF test, Group
PP test, and Group ADF test are conducted. These statistics are
based on averages of the individual autoregressive coefficients
associated with the unit root tests of the residuals for each
countries in the panel. The panel and group tests both are
distributed asymptotically as standard normal. In the null
hypothesis, the residuals are nonstationary; rejection of null
hypothesis indicates that there is cointegrating relationship.
The second panel cointegration test used in this study is the

2] use per capita numbers in this paper for two reasons (Lanne and Liski,
2004). First, per capita numbers are less sensitive to territorial changes.
Second, per capita numbers provide the variables in the same units for large
and small countries; they control the scale of the economy.
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Johansen-Fisher panel cointegration test which developed by
Maddala and Wu (1999). Maddala and Wu (1999) used
Fisher’s result to propose a technique for combining tests from
individual cross-sections to obtain a test statistic for the full
panel. Two types of Johansen tests have been developed,
namely the fisher test from the trace test and the Fisher test
from the maximum eigen-value test. Finally we use the panel
fully modified least squares (FMOLS) for heterogeneous
cointegrated panels to estimate the long-run cointegrating
vector between the human capital and its determinants.

The analyses are based on yearly frequency data spanning
from 1970 to 2013, the longest period available for five
ASEAN plus three (APT) countries. ASEAN Plus Three
(APT) is a forum that functions as a coordinator of co-
operation between the Association of Southeast Asian Nations
and the three East Asia nations of China, Japan, and South
Korea. ASEAN was founded on 8 August 1967 with five
members: Indonesia, Malaysia, the Philippines, Singapore, and
Thailand. The education attainment data up to the 2010 are
interpolated from five-year observations from Barro (2013).
Particularly, three educational groups were considered: below
upper secondary education; upper secondary education; and
tertiary education. This construction takes account of the
variations across countries in the typical duration of primary
and secondary schools. | should stress, however, that the data
do not take account of differences in the quality of schooling
across countries or over time. The information on quality for
the broad sample that | am using is limited. It is widely
recognised that school attainment will be at best an imperfect
proxy for the true stock of human capital. It is expected,
however, that (since many of the relevant skills are acquired
through formal schooling) the correlation between years of
education and human capital will be sufficiently high for
analyses that use the former as a proxy for the latter to yield
some useful information.® The data of income, mortality rate,
fertility rate and interest rate are downloaded from the World
Bank (available at http://data.worldbank.org). The major
advantage of the World Bank data set is that the data are fully
comparable across space and time.

m. Results and Findings

Table | reports the results of the panel unit root tests. At the
5 percent significant level, the seven types of statistics provide
strong evidence in support of the five series (human capital,
real income per capita, mortality rate, fertility rate and interest
rate) having a unit root when the variables are taken in levels
and any causal inference from the series in levels would
therefore be invalid. However, when using the first
differences, the null of unit roots is strongly rejected at the 5
percent significance level for all series.

® According to Angel (2003), schooling may act as proxy for R & D
investment, which is highly skill intensive. While this is not exactly the idea
behind the rate effects, a positive coefficient arising through this mechanism
would also be consistent with the view that human capital contributes to the
creation of useful knowledge.

TABLE I. Results for panel unit root tests

Human Income Mortality  Fertility  Interest

Capital Rate Rate Rate
Levels
LLC -0.55 1.21 0.14 0.43 -1.47
UB -0.41 0.79 -0.85 -0.68 -0.40
IPS 1.55 2.33 1.19 1.06 -0.54
Fisher-ADF 7.15 6.77 11.49 13.89 16.40
Fisher-PP 13.99 6.09 39.92 8.57 11.30
Hadri (hom) 8.94* 7.93* 7.64* 5.99* 7.38*
Hadri (het) 6.90* 7.76* 6.32* 5.71* 6.59*
First difference
LLC -29.18* -3.48* -3.43* -11.56* -14.47*
UB -5.69* -4.35* -3.11* -4.10* -10.21*
IPS -28.80* -3.71* -6.72* -12.93* -11.41*
Fisher-ADF 892.52* 39.19* 79.32* 173.98* 132.65*
Fisher-PP 1305.9*  128.19* 603.37* 368.42*  408.63*
Hadri (hom) -0.97 1.17 0.92 1.04 -0.54
Hadri (het) -0.64 0.83 1.15 1.28 -0.58

Notes: LLC, UB and IPS are the panel unit root tests of Levin et al. (2002), Breitung (2000), Im et al.

(2003), respectively. Fisher-ADF and Fisher-PP are the Maddala and Wu (1999) Fisher-ADF and

Fisher-PP panel unit root test, respectively. Hadri (hom) and Hadri (het) represent the Hadri (2000)

KPSS test which assumes homogeneity and heterogeneity, respectively. * indicates significance at the

5 percent level. Fisher tests are computed using an asymptotic Chi-square distribution. All other tests

assume asymptotic normality.

Therefore, it is concluded that all the series are non-stationary
and integrated of order one, I(1). By using these results, |
proceed to test for cointegration to determine if there is a long-
run equilibrium relationship among these five variables to
control for in the econometric specifications.

The results for both Pedroni residual-based panel
cointegration tests and Johansen-Fisher panel cointegration
tests are presented in Table Il. As can be seen, all tests suggest
that human capital, real income per capita, mortality rate,
fertility rate and interest rate are cointegrated. The ADF and
the PP statistics reject the null hypothesis of no cointegration
at least at the 5 percent level, indicating that there exists a
long-run relationship between human capital, real income per
capita, mortality rate, fertility rate and interest rate. The panel
Johansen-Fisher statistics from trace test and maximum eigen-
value test clearly support the presence of one cointegrating
vector. The next step consists of the long-run equations which
are estimated employing the FMOLS estimation technique for
heterogeneous cointegrated panels.

When human capital variable is regarded as a dependent
variable, the results of using the FMOLS estimation for
heterogeneous cointegrated panel are presented in Table IlI.
Table 11l reposts estimates of the long-run elasticities of
human capital with respect to real income per capita, mortality

TABLE 1. Results for panel cointegration tests

Techniques Test Statistics

(a) Pedroni tests
Panel PP test -3.12*
Panel ADF test -2.67*
Group PP test -3.92*
Group ADF test -2.99*

(b) Johansen-Fisher tests
Fisher statistic from trace test 73.39*
Fisher statistic from maximum eigen-value test 41.50*
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Note: *indicate a rejection of the null hypothesis of no cointegration at the 5 percent significance level.
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rate, fertility rate and interest rate. The elasticities of human
capital are crucial for understanding past and assessing future
economic dynamics and representing the weights with which
marginal relative changes of the economic and social factors
contribute to the relative change of human capital. From the
estimated equations, the human capital elasticity with respect
to real income per capita is significant and positive. The panel
FMOLS estimates for income elasticity is 0.09 (with t-statistic
equal to 2.53), implying that a 1 percent increase in the real
income per capita, the human capital on the average increases
by about 0.09 percent. It is due to economic growth allows
further development of education systems by providing higher
levels of resources for educational expansion. This hypothesis
is supported by the study of Cheng and Hsu (1997) in Japan
but is in sharp contrast with that of Schady (2004) which show
that a downturn of economy (measured by low GDP) will
depress current employment and wage prospects, so the
opportunity cost of attending school will fall. Holding
everything else the same, this should lead to increased
investment in human capital. Anyhow, Schultz (1988) found
the income elasticity of public expenditures on primary and
secondary education has been estimated to be around 1.5,
suggesting that when incomes double, spending on education
will rise by 150 percent.

The human capital elasticity with respect to mortality rate is
negative and significant. Similarly, the human capital
elasticity with respect to fertility rate is also negative and
significant. It is consistent with the arguments of Tamura
(2004) that high mortality and fertility slow down human
capital accumulation thus slow down economic growth, vice
versa. Low mortality and fertility lead to higher human capital
accumulation and thus higher economic growth. Accordingly,
women’s education can start a virtuous cycle of education and
economic improvement. In this virtuous cycle, an increase in
women’s education has the beneficial external effect of
decreasing fertility and infant mortality and of increasing the
“quality” of surviving children who are better educated and
healthier. Furthermore, some of the studies argued that the
rapid increase in population (resulted from high fertility) has
resulted in a substantial increase in the number of school-age
children. This has increase the burden for the carrying capacity
of school systems and has resulted in split shifts, a reduction in
the per capita expenditures per student, larger classes, and
shared text materials in some cases. Among others, OECD
(2003) supported that increasing demand for public
educational services has deteriorate the quality of public
schooling in many countries in the past few decades. Thus,
some policy-makers favor privately run schools system
because it is more responsive to shifts in demand and other
economic forces than a public education system. But the risk

TABLE Ill. Results for panel FMOLS long-run estimates
Dependent variable: Human capital

Country groupings Income  Mortality  Fertility  Interest
Rate Rate Rate
Panel Group 0.09* -0.10* -0.15* 0.06*
[2.53] [-4.76] [-4.95] [5.24]

Notes: * significant coefficient with 5 percent significance level. The values in [ ] denote the t-statistic.
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is that the rich go to the better private schools and the poor
have to be contented with an inferior public school system.
Consequently, employers in such developing countries tend to
favor graduates of private schools over their public school
counterparts.

The elasticity with respect to interest rate is positive and
significant, implying that a 1 percent increase in the interest
rate, the human capital (average years of schooling) on the
average increases by about 0.06 percent. In other words,
schooling decisions are positively related to changes in the
interest rate. According to Dellas and Koubi (2003), whether
one wants to emphasize a high interest rate as representing a
high cost of financing education or a high opportunity cost of
not transferring resources intertemporally by working (rather
than investing in human capital), the result is that an increase
in the interest rate is associated with a sizeable reduction in
enrollment rates for almost all age groups considered.
However, the positive interest rate elasticity from for the panel
group suggest imperfections in access to capital for potential
students, | could not find support for the alternative view those
students relied on subsidization by family.

V2 Conclusion

In this paper | identify the determinants of the knowledge-
based human capital and investigate the cointegration
relationship between human capital and its determinants in
ASEAN five plus three countries over the period 1970-2013.
Using recently developed panel methods to test for unit roots
and cointegration, | conclude that there is strong evidence in
favour of a long-run relationship between human capital and
its determinants for all ASEAN five plus three countries.

The estimated fertility elasticity is negative and significant
for ASEAN five plus three countries. This is due to the several
reasons. In developing countries, large families tend to group
among the poor. This perpetuates poverty and exacerbates
inequality. Thus, large family size reduces the educational
opportunities for the children of such families and also reduces
the rate of savings by raising the dependency rate.
Furthermore, high fertility harms the health of both mother
and children. While this may be recognized by the family and
accounted for in decision-making, this is unlikely in families
where women are disempowered and/or the literacy rate is
low. Family members in large families are likely to go hungry
more than small families.

Furthermore, a rapidly growing population is normally
characterized by a high proportion of persons less than 15
years. This youth effect, as it is normally called, creates a large
supply of people too young to work and does not assist in the
growth of output. This situation is typical of developing
countries such as Philippines, Malaysia and Indonesia. On the
other hand, rapid population growth affects the percentage
available to be employed through the female availability
effect. With a faster growth rate and more children to care for,
fewer women are available to join the labor force. Both the
dominant of the youth effect and the female availability effect
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suggest that rapid population growth reduces the percentage of
the population in the labor force which, in turn, has a
depressing effect on economic growth per capita. These results
are consistent with the argument of Dowling and Valenzuela
(2004). Obviously, the public policy to control population
growth and to plan for the changes in population structure is
still evolving. From a public policy point of view, it is crucial
to emphasize both of these issues since they will have an
increasingly crucial role to play in the future of the ASEAN
five plus three countries. In particular, the richer economies
that underwent the demographic transition early begin to age
in the next few decades and the middle—-income countries
experience an increase in the dependency ratio, requiring a
shift in budget allocations toward the care of these ageing
groups.
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