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The prime objective linked with this research is to examine the impact of economic growth,
investment and human capital on the structural changes in ASEAN countries. The data were
extracted from the database of World Bank from 2001 to 2017 and logistic model has been
employed to test the hypotheses. The results revealed that significant economic growth, high

level of investment and skilled human capital have positive effects of the changes of structure
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in the ASEAN countries. These findings give the insight to the managers and policy
developers that they should focus on these essential elements such as human capital,
investment, and economic growth that enhance the structural improvement of the nation.
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1. Introduction
Since early 1990s, determinant analysis of
economic growth availability is due to the
extensive literatureavailability. Some researcher
Mauro (1995),Mankiw, Romer, and Weil
(1992);Barro, Sala-i-Martin, Blanchard, Hall
(1991), Rungsrisawat, Jermsittiparsert, &
Thanetpaksapong (2019),and
Phrakhruopatnontakitti, Watthanabut, &
Jermsittiparsert (2020)has estimated the certain
variables affect on the growth of economic with
the help of cross-sectional analysis and thus
concluded that in the economic growth important
role is played by human capital. Similarly,
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Endogenous Growth and Neoclassical theory also
explain and analyzed some economic growth
determinants, i.e.  geography, government
consumption, institutions in case of political
instability and foreign tradeetc.(Moral-Benito
(2012)andAcemoglu  and Robinson  (2006).
However, common determinant of the analysis
was human capital as studied by Aisen and Veiga
(2013);Hanushek and Woessmann (2012). Human
capital concept analyzed as intangible resources
and the same are part of labor market which
improves productivity of the ASEAN countries as
highlighted in the study of (Panés et al., 2016).
According to Becker (1962)these productivities
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relates to the acquired skills and knowledge with
the help of education, medical care and
experience. Economic growth is directly impacted
by human capital because qualified people are
more innovative and productive which leads to
new product creation and make productivity
factors better, explained in the study of Bodman
and Le (2013); A. A. Teixeira and Queirds
(2016).0n the other hand, in the study ofA. A.
Teixeira and Queir6s (2016)it is highlighted that
human capital improves the technological
acceptance of neighboring countries by including
import ideas and devices.

Indirect effect of Human capital is also observed,
in particular through interaction with the country's
production structure. Especially a technologically
specialized country's have positive impact on
economic growth of human capital as explained
by (Castro e Silva & Teixeira, 2011).
Evolutionary economics of theoretical approaches
have shown that the analysis of economic growth
must be extended with demand side factors
(Jordan et al. (2001); P. J. Teixeira, Carraca,
Markland, Silva, and Ryan (2012). Hidalgo and
Hausmann (2009) studied that certain demand
fluctuations lead to more complex and diverse
products which lead to change in structure and
which change in the economic specialization and
industrial composition through the stimulation of
technological innovations and developments of
new products. From this perspective, higher
productivity growth rates are linked with high-
tech industrial growth, therefore, economic
growth is disproportionately contributed. This
factortends to increase with the capacity of
absorption increased and have associated
innovation with the increase in human capital (P.
J. Teixeira et al., 2012).Aim of this paper is to
combine supply variables compared to theory of
endogenous growth and variables of demand
compared to evolutionary and structural
approaches, that is, the country specification
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model(Hussain et al., 2012). This article aims in
particular to evaluate the direct effects on
economic growth by human capital and the
indirect effects of the interaction of country's
production structure with human capital structure,
while keeping other factors under
consideration(Hussain, Mosa, & Omran, 2018).

Figure 1: The Statistics Regarding the
Employment in ASEAN Countries

In the above graph responses of the ASEAN
countries are show according to the skills which
employees got during the job training and on the
work practices and skill management techniques.
These are the responses taken from all the
SiXASEAN countries. Almost 18.1% of the
worker are the part of big local firms and take
their training from local organizations to increase
the productivity of the firm also aid to achieve the
goals of the firm. Employees that are willing to
work in an organization are self-motivated. While
16.8% employees are part of multinational
company and they got their skills from their
training programs that are held by their
representatives. Almost 14.3% employees work
for the charity houses and social enterprises while
same figure of employees work for the start-up
companies their employees are energetic to give
their potential to the firm for their better growth

6337



"TIEST

Engineering & Management

also getting competitive edge. Similarly, 13.2%
employees are working for the SME and almost
8.8% employees run their own family businesses
despite of this only 13.5% employees work for the
government sectors. These are percentage of the
employees which got their skills on the job at
different sectors and become assets for the
organizations and are effective human capital of
organizations. Human capital of ASEAN
countries are distributed over seven categories as
described above according to which Human
capital utilization can be measure and analyzed for
effective use.

According to the Human Capital index of 2015
ASEAN countries lies in the range of 24 to 112 on
the basis of their Human Capital Index score. In
the following table scores and global ranking of
ASEAN countries are ranked accordingly.
Singapore got 78 scores in human capital index of
2015 and the highest among the other ASEAN
countries and lies at top the list among others and
at globally Singapore lies at ranked 24 while
Philippines got 71 scores in human capital index
of 2015 and got second position among
otherASEAN countries and ranked 46 globally.
Similarly Malaysia got 70 scores human capital
index of 2015 despite of the Asian emerging
economy and lies at third position among other
ASEAN countries and globally ranked at 52.
Table 1: Human Capital Index of ASEAN
Countries

Human capital index ranking of ASEAN countries

Global rank Country Scores
24 Singapore 78
46 Philippines 71
52 Malaysia 70
57 Thailand 69
59 Vietnam 68
69 Indonesia 67
97 Cambodia 59
105 Lao PDR 56
112 Myanmar 53
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While Thailand score is 69 in human capital index
of 2015 and take fourth position among ASEAN
countries and globally ranked at 57. Vietnam got
68 scores in human capital index of 2015 and lies
at fifth position among ASEAN countries while
ranked 59 globally. Indonesia got 67 scores and
ranked sixth among ASEAN countries and at rank
69 globally. While Cambodia got 59 scores in
human capital index 2015 and ranked at seventh
among other ASEAN countries while 97 ranked
globally. Similarly, Lao PDR got 56 scores in
human capital index of 2015 and lies at second
last among other ASEAN countries and got 105
rank globally. Myanmar got 53 scores in human
capital index 2015, lies at last of list of ASEAN
countries while got 112 global rank. Despite of
this data for ranking we have very rare data to
cover the 2015 index of human capital of Brunei
Darussalam internationally show in table no 1.

We hope that a country with more human capital
will specialize more quickly in the knowledge-
intensive and high-tech sectors where skilled
workers play an important role. In methodology
term, we apply the latest techniques of panel
dynamic data based on the Generalized Moments
Method (GMM) as explained by Blundell and
Bond (1998)with ASEANCcountries only for a long
period. Following section provides an overview of
the literature with relationship between three most
important variables of this study and economic
growth i.e.structural change, human capital and
their interactions. Section 3 contains statistical
description of data and methodological
considerations of the relevant variables. In
paragraph 4 empirical results will be discussed
and at last part important contributions of this
study presented, the limits and possibilities of
future research and the political implications.
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2. Literature Review

In recent decades, numerous publications have
been published on the role of human
capital(Rungsrisawat & Jermsittiparsert, 2019) as
studied by Aisen and Veiga (2013)which
determine the growth and level of GDP per capita.
The "Growth Account Literature™ underlines the
quality of work measuring changes in the work
quality that result from the improvement of skills
and competences when it comes to taking
economic growth into account in the EU. The
"new theories of growth" focus on broader
economic growth determinants Wilson and
Briscoe (2004)and emphasize on delivery of
human capital. In growth models of endogenous,
economic growth can continue for indefinite
period due to the (physical and) return on capital
does not necessarily reduce overtime. The
exchange of information between external benefits
and the producers for improving human capital are
included in this process due to compensate for the
tendency to decrease performance. The
acquisition of knowledge and skills is a main
source of capital formation to increase future
income by consumption modification. Quality of
work improves by human capital which increases
productivity (Murat, 2011). In general, efficiency
and productivity of employees can be increase by
increase in education which results increase in
their income. The differences of growth rates of
country relate to the education level between
countries as studied by (Benos & Zotou, 2014).
ASEAN countries lower economic growth low
due to the lower rate of enrollment as founded by
Easterly and Levine (1997)Research and
Development (R&D) is engineered by the source
of human capital, due to which promotes
technological and innovation progress increased
which leads to new product creation and increased
productivity (Bodman & Le, 2013). We can
conclude that by making training of personnel
better of any country leads to R&D activities
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advantage for growth of economy.Absorption
capacity of new idea promotes by increasing
human capital and other products that already
been developed by foreign countries. Bodman and
Le (2013); Nelson and Phelps (1966). Studied that
introduction of technology and devices leads to
the faster convergence of economical growth.
Above described method encourage to invest in
physical capital by human capital (Benhabib &
Spiegel, 1994). At last, performance of economy
is indirectly affected by human capital with the
help of networks with institutions. Accumulation
of human capital contributes to the development
of effective policies, political stability and less
violence  Alesina, Glaeser, and Glaeser
(2004)which  results in economic growth
promotion. According to above discussion and
study of Sianesi and Reenen (2003), it is
demonstrated that human capital, particularly in
its dimensional education, tends to improve
productivity of health, conditions of environment,
rate of crime and increase labor productivity,
social cohesion and citizen participation. As a
result, investments in education (that is, the
accumulation of human capital) have a domino
that leads to social benefits effect and not only
affect returns of individual although Soar et al.
(2015)recognize that empirical impact of human
capital on growth is very difficult to access while
most of the studies shown that significantly
positive relation between growth of economy and
human capital (Bodman and Le (2013); Hall and
Jones (1999)andEasterly and Levine (1997)
regardless of human capital used proxy (e.g. labor
registry or initial registration) (Benos & Zotou,
2014). We can assume from the above discussion
that:

H1: Economic growth have positive nexus with
the structural changes in the ASEAN countries. .
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Despite the enormous human capital importance
for the accumulation, differences in growth of
economy between different countries must be
attributed to production structures complexity and
structural changes. In fact, some other studies
explain that production structure and its dynamics
of an economy, that is, "structural changes"”
(changes of the industry composition in which
certain industries acquire a relative share of the
economy) are important determinants of the
economy for economic action(Saviotti & Frenken,
2008). The structural changes influence of
economic growth is a very controversial literature
issue studied by Hartwig(2012). Studies on care
approaches related to the attention of (Baumol,
1967). generally recommend that structural
change lead to a decrease in overall
growth(Sergeev, Webb, & Hartwig, 2012).
Baumol states that the composition of production
in fast-growing (“progressive™) productivity
sectors (for example, industry) is relatively
economically quiet compared to ("non-
progressive™) with stagnant (public services)
technologies. Overall productivity growth was
delayed. In contrast to it, development of
economic approaches aimed at developing
innovation and demand together with economic
dynamics generally create a linkage of positivity
and have a linkage between growth of economy
and structural changes.In the theories of
evolutionary of structural change,process of
continuous transformation results the formation of
market that is the result of innovations.Saviotti
and Frenken (2008)studied that Schumpeterian
views suggest that development of economy is
significantly contributed by drastic innovation
changes. Both endogenous and exogenous forces
can cause structural changes, such as the sectors
dynamics life cycle and patterns of consumption
of goods favor with highly elasticdemand.While
sectors pass through a complete life cycle from
the point of birth to the point of adulthood, certain
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variables, whether the demand rate of growth or
profit rate, are expected to increase as the sector
falls. This dynamic can encourage Schumpeterian
entrepreneurs for creationnew sectors which may
include temporary monopoly(Saviotti & Frenken,
2008). This ability to create new sectors is
generally longer in system of economic that offers
many different resources for research and
development. The sectors with greater elasticity of
demand according to income perceive their
relative importance for economic growth
(Peneder, 2003), and the most productive sectors
obtain a greater share related to the economies of
nation because better wages can be offered and
are attractive to more people.These phenomena
have a direct influence on growth of economy by
creating of new methods production that lead to
very efficient redistribution of employability and
resources(Zagler, 2009). Therefore, change in
structureis always favor of technologically
specialization in advanced sectors which leads to
growth of economy.

In the light of this context, structuralist theories
emphasize that growth of economy is not only
generated by economic specialization(Aditya &
Acharyya, 2013), but depends on sector which are
economy dominants. According to Marelli
(2004)in most regions of industries seem to be
experiencing stronger growth of economy than
predominantly region of agricultural. In addition,
country become more sensitive for foreign stocks
when their agriculture sector produces better and
become agriculture specialized as defined
by(Aditya & Acharyya, 2013). In the era of 1950-
60s, it was emphasized that the structural change
direction was aimed at increasing the
differentiation and complexity in system of
economy.By making changes in the structural
change or production structure of a country are
result into two joint processes in which new
products are created based on the combinations of
capacity already investigated and

6340



"TIEST

Engineering & Management

accumulation.Skills that interact with already
available other skills to develop some extra or
additional  skilled products as per study
of(Hausmann, 2009). Although this factor was
relatively ignored in the traditional analysis of
method of growth of economy that only analyze
supply primarilydemand change is important fuel
change structure when needed. The underlying
concept of this process is the cause of the
reinvention and creation of new goods and
innovations (Pyka et al., 2012).

Some change in pattern of consumption shows
changes in knowledge, specialization and learning
Saviotti and Frenken (2008)studied that, the
increasing productivity efficiency in historical
sectors and combination with employment effects
associated with new sector creation, which
increase income availability of consumers. As
with the increase in growth of society, income of
public also increase which is more spending new
products which are better and different which
leads to more advanced economic goods and
systems (Hausmann et al., 2009)The joint
development of innovation and demand is,
therefore, a "basic mechanism for economic
development, which is essential to understand the
long-term processes of structural change and
structural change".Pack and Nelson
(1999)empirically state that ASEANcountries are
catching up quickly due to the increasing
inactivity of high-tech specialization, and their
rapid growing economies is the assimilation of
technological innovations and structural change
innovations. Aditya and Acharyya (2013)also
believe that specialization in the export of high-
tech products has a positive linkage with the
growth of economy, which is accompanied by
demand problems. From above discussionwe
assume that:
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H2: High level of investmenthave positive nexus
with the structural changes in the ASEAN
countries.

Human capital is an essential determining factor
for growth of economy as per structuralist
approach, because changes in structure are
reinforces by these factor(Justman & Teubal,
1991). Therefore, human capital is seeming as
very crucial for the development of specialization
of a country (Krishna & Levchenko, 2013). The
economy productive specialization depends upon
characteristics, because industries are advanced by
technologies are generally installed in countries
with large human capital reserves. Ciccone and
Papaioannou (2009)explained that there is positive
linkage between 'virtuous' structural change and
education, that is, whengrowth of economy has a
relative participation of the technology-intensive
activities.The process of recovery of technological
and changes in structurehave a linkage with the
transmission of technology from industrialized
countries to towards developing countries (in
terms of economic growth) can be strengthened as
the human capital of the country increases and its
participation in absorption.This procedure allows
developing countries to  maintain  more
technological with productive structures with the
help of imitation. However, very low human
capital threshold is required for the successful
imitation as explained by A. A. Teixeira and
Queirds (2016)andVan Knippenberg, Martin, and
Tyler (2006). He also explains in future, more
human capital will be needed for creative and
innovative processes. Gurbtiiz, Alonso, Bond, and
Dumesic (2011)explained interaction within
structural change and human capital, which
emphasizes on the situation of southern and
northern countries.The countries of south have
labor-intensive specialized services in the tertiary
sector and have hired low-skilled workers to move
to the country.
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The northern countries, on the other hand, have
high-tech negotiable products specialization that
need human capital at high level.On the demand
side, consumer become more demanding due to
high human capital which means that when
consumer isbetter informed are more likely to
look for "high tech” products, which has a positive
effect on positive structural changes(Justman &
Teubal, 1991).Structural change is also
reinforcing by  entrepreneurshecause = more
investment is made modern and innovative
sectors. Noseleit (2013)studied that entrepreneurs
recognize opportunity of business and create new
companies that have efficient and advanced
technology which contribute to structural change.
In general entrepreneurs assumed to be more
"talented” than organizations employees which
invest in human capital to develop their own
talents based on their work experience. The skills
that entrepreneurs acquire help them to start new
business and new development of idea(lyigun &
Owen, 1999). Entrepreneurs also help in
redistribution of factors of production (for
example, work between sectors as explain by
(Noseleit, 2013). Entrepreneurs are more
innovative and productive agents of the
community as base of knowledge and skills,
which results in creation of employee’s attractive
environment to attain and develop human capital
with the help of skills and education and create
high returns studied by (Noseleit, 2013). It can
concludethat the more entrepreneurs and human
capital there are, the greater the economic
growth.In addition, the costs of technology
implementation are reduced which results in
growth of economy Some human capital is
required for the innovation process (Van
Knippenberg et al., 2006). Industries that are the
result of structural change require that workers in
declining industries acquire new skills to be
accepted by them (Zagler, 2009). Through formal
education, people acquire some important skills to
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attain some job, especially those skills which need
to be adopted (Nelson & Phelps, 1966). In
addition, productivity can be increased by
increasing in technology which depends on the
increase of human and physical capital which
results in growth of economy.

H3: Skilled human capitalhave positive nexus
with the structural changes in the ASEAN
countries.

3. Research Methods

The leading objective connected with this research
is to inspect the impact of economic growth,
investment and human capital on the structural
changes in ASEAN countries. The data were
extracted from the database of World Bank from
2011 to 2017 and logistic model has been
employed to test the hypotheses.The main variable
such as structural changes (SC) is measured as the
“share of high level industries in total
employment” while the predictors such as
economic growth is measured as the “GDP growth
in percentage”. The investment is measured as the
investment rate (IR) while human capital is
measured as the number of employees work in an
industry (NOE), industry size is taken as control
variable and measured as the logarithm of total
assets (LNTA). On the bases of these variables,
the present study develop the equation as follow:

SCit = Bo + B1GDP;: + B2IR;: + P3NOE;;
+ BLLNTA; + €

4. Findings

The results show the detail of the variable,
correlation matrix, assumption of regression and
logistic model to test the hypotheses. The
descriptive show the 170 observations (10
countries x 17 years) along with means and
standard deviation that also have minimum and
maximum values. The descriptive statistics are
given below in Table 2.
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Table 2: Descriptive Analysis
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Table 4: Variance Inflation Factor (VIF)

Variabl Mean Std. Min  Max

e Orb Dev.
S

SC 170 1.618 567 -179 3.43

y

GDP 170 .249 .256 0 .846

IR 170 .158 214 0 .983

NOE 170 4.974 .841 2.862 6.39

9

LNTA 170 1156 23.84 - 65.8

4 7 203.02 9

3

VIF 1/VIF
GDP 1.579 .633
IR 1.241 .806
NOE 1.217 .822
LNTA 1.169 .855
Mean VIF 1.26

The correlation matrix describe the relationships
among the constructs that are used in this research
and statistics describe that variables are positively
correlated and also variables are not highly
correlated and avoided the multicollinearity issue.
The correlation matrix is given under in Table 3.
Table 3: Correlation Matrix

The normality assumption is verified in this
literature by using the test of Skewness and
Kurtosis and statistics described that data has
abnormality issue but this issue has no effects on
the data because data has 170 observation and
considered as large and in case of large data
normality issues did not affected. The Skewness
and Kurtosis analysis are given below in Table 5.

Table 5: Skewness and Kurtosis Test

SC GDP IR NOE LNT
Variable A
s
SC 1.00
0
GDP 0.17 1.00
3 0
IR 009 024 1.00
9 1 0
NOE 005 0.00 0.06 1.00
4 5 4 0
LNTA 001 0.17 0.16 - 1.000
3 9 1 0.10

Vari  Or Pr(Kurt adj_chi Prob>
able bs Pr(Skew osis) 2(2) chi2
ness)

SC 17 0.311

0 0.036 5420 0.066
GDP 17 0.208

0 0.000  27.660 0.000
IR 17 0.000

0 0.002  26.130 0.000
NOE 17 0.000

0 0.000  64.410 0.000
LNT 17 0.000
A 0 0.003  20.610 0.000

The multicollinearity assumption can also be
checked by using the variance inflation factor
(VIF) and the values are lower than 5 that is the
indication of no multicollinearity issue in the
model. The VIF of the constructs are given below
in Table 4.
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The autocorrelation assumption is verified by
using the Wooldridge test that show that data has
autocorrelation issues that means lag values
correlated with current values and this issue is
fixed by using the logistic model in the research.
In addition, the homoscedasticity assumption is
verified by using the Breusch-pagan test that show
that data has heteroscedasticity issues that means
error terms are not homoscedastic and this issue is
fixed by using the logistic model in the research.
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Firstly, the fixed and random models are run to
check the appropriate method among them by
using the Hausman test and the statistics of the
fixed and random models are given below in
Table 6 and Table 7.

Table 6: Fixed Effect Model
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The statistics of Hausman test show that random
model is appropriate because the probability value
is lower than 0.05 that is the indication of random
is appropriate. The Hausman test is given below in
Table 8.

Table 8: Hausman Test

SC t-  p- Coef.
Coef S. wvalu wval LL U. Si Chi-square test value 11.743
. E. e ue L. g P-value .038
GDP 103 .2 516 .00 .64 14 **
7 01 0 1 33 * The path analysis with logistic model show that
IR - .3 - .68 - .52 the GDP, investment and human capital has
138 37 041 3 .80 6 positive link with structural changes because beta
1 values are linked with positive sign and it is also
NOE 951 2 380 .00 45 14 =** indicated that the relationship is significant
51 0 8§ 45 * because lower and upper limits along with t and p
-0 - .00 - - values are full filled their standards. The
LNTA .368 95 3.87 0 55 .18 * regression analysis with logistic model is given
5 below as under Table 9.
Const 190 5 349 .00 .83 29 =** Table 9: Regression Analysis (Logistic Model)
ant 9 47 1 2 87 * sc Coef. S.E. t- P>t LL UL,
R-squared 0.460 Prob>F 0.000 values
*** pn<.01, ** p<.05, * p<.1 GDP
1.037 0.128 8.070 0.000 0.754 1.320
IR 0.647
0.438 0.231 1.902 0.034 0.372
NOE
Table 7: Random Effect Model 0951 0210 4.540 0.001 0490 1.413
sC t- p- L.L LNTA 0.844
Coef S.E valu valu . UL. Sig 0.668 0.217 3.078 0.002 0.109
. . e e _cons 0.340
GDP 95 .18 506 .000 .582 131 ** 1.909 0.922 2.070 0.039 4.159
8 9
IR 039 20 -019 846 - 355 5. Discussions and Conclusion
NOE 597 _1; 303 002 gﬁ 083 The main aim connected with this research is to
7 * inspect the impact of economic growth,
LNTA -032 .06 -051 .611 - 001 investment and human capital on the structural
2 154 changes in ASEAN countries. The results revealed
Constan  .357 43 082 413 - 12 that significant economic growth, high level of
t 6 498 2 . : : .
Overali - 0302 Brob S ohiz 0,000 investment and skilled human caplt_al has positive
squared effects of the changes of structure in the ASEAN

*x* < 01, ** p<.05, * p<.1
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countries. The high economic growth improve the
economic condition that enhance the structural
improvement in the country while high level of
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investmentand skilled workforce enhance the
performance of the firm that also increase the
structural improvement in the country. These
findings give the insight to the managers and
policy developers that they should focus on these
essential elements such as human capital,
investment, and economic growth that enhance the
structural improvement of the nation.

Lastly, it is conclude that the high economic
growth improve the economic condition that
enhance the structural improvement in the country
while high level of investment and skilled
workforce enhance the performance of the firm
that also increase the structural improvement in
the country. This study has future directions and
limitations such as its findings will be implicated
only in the ASEAN countries and further study
should increase their scope by adding more
countries in their evaluation.
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