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Abstract

Digitalization has become relevant nowadays, not only because of the exposure of new
technologies but also the consideration of its impact on the economy. In that regard, this
study aims to analyze the effect of digitalization on economic growth. This study uses a
descriptive analysis of the eight ASEAN middle-income countries from 1999 to 2014 as
well as panel regression analysis with the dependent variable of GDP per capita growth
and independent variables of physical capital, human capital, and ICT indicators. As a
result, ICT indicators have a significant positive impact on economic growth, along with
physical and human capital. The usage and intensity of ICT have a higher impact than
access to ICT. Furthermore, human capital contributes the most among the other variables.
We recommend the countries invest more in human capital to utilize ICT because it is the
quality of human capital that matters to navigate the era of the digital economy.
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1. Introduction

Nowadays, the process of digitalization in our economy has gained significant
interest from the academic realm to policymakers. The attention has been in-
creased not only caused by the exposure of new technologies such as Artificial
Intelligence and Big Data but also the consideration that the digitization will
have an impact on our economy and society (Heimerl & Raza, 2018).

Despite various meanings for the concept of the digital economy, several
works are connected to the importance of this study. As summarized by Bukht
and Heeks (2017), it is Mesenbourg (2001) who argues that the digital economy
is about the provision of ICT infrastructure and when ICT becomes means in
economic activities and business processes. Along with that, the Economist
Intelligence Unit (2010) has used both the quality of countries” ICT infrastructure
and the capability of the economic agents such as consumers, businesses, and
governments to utilize ICT as indicators. As a result, we may define the digital
economy as “[...] part of economic output derived solely or primarily from
digital technologies with a business model based on digital goods or services.”
(Bukht & Heeks, 2017: 4-14).

Moreover, as the digital economy is regularly reconstructed, the way we work
and live through the capability of information, communication, and technology
(ICT) innovations to transform the way both society and individuals interact with
each other. However, the question of whether the existence of ICT will increase
economic growth and productivity remains essential to be analyzed (Ahmad &
Schreyer, 2016).

At first, there were researchers who found indications that ICT has a negative
effect on economic growth. For example, Pohjola (2002), who studied 42 coun-
tries within the 1985-1999 period of time, has found no significant relationship
between ICT investment and economic growth (Pohjola, 2002). In the other study,
Jacobsen (2003) argues that there is a negative relationship between telecommuni-
cation provisions on economic growth from 84 countries in the period 1990-1999
(Jacobsen, 2003). Specifically, in Japan, ICT investment does not lead to economic
growth enhancement, despite its capability to lower energy consumption (Ishida,
2015). Furthermore, in a critical way, Niebel (2018) had questioned the impact
of ICT investment on economic growth, as his study found no clear statistical
sign that developing and emerging countries are receiving more benefits than
developed countries (Niebel, 2018).

On the other hand, Ahmed and Ridzuan (2012) studied the relationship be-
tween ICT and economic growth in Indonesia, Singapore, Malaysia, Thailand,
Philippines, Japan, Korea, and China (ASEAN+3). Panel data and Generalized
Least Square (GLS) in the econometric analysis had been used, and they found
that investment in telecommunications has a positive and long-run relationship
with Growth Domestic Product (GDP). The study would be beneficial for poli-
cymakers in order to take investment in ICT as a consideration. Along with this
study, Rath and Hermawan (2019), who specialized in their study on Indone-
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Source: Bukht and Heeks (2017:13)

sia had found that ICT development has a positive and significant relationship
towards economic growth, both in the short and long run (Ahmed & Ridzuan,
2012).

Then, Farhadi et al. (2012) studied the impact of ICT usage on economic
growth in 159 countries from the period 2000 to 2009. They have used GDP per
capita as a dependent variable and ICT index, which consists of the number of
internet users, fixed broadband internet subscribers, and the number of mobile
subscriptions per 100 inhabitants as the independent variable. They have found
that there is a positive and significant effect on GDP per capita, especially in
high-income countries, with a coefficient of up to 0.11. However, the low-income
countries showed profound effect with coefficient 0.02 (Farhadi et al., 2012).

While, in the European Union (EU) countries, Toader et al. (2018) had identi-
fied the effect of ICT usage on economic growth. Using panel data estimation and
GDP per capita as the dependent variable, they found that ICT infrastructure has
positive and strongly significant. An increase of 1 percent of ICT infrastructure
usage would generate growth on GDP per capita between 0.0767 percent (fixed-
broadband subscriptions) and 0.396 percent (mobile cell subscriptions) (Toader
et al., 2018).

Moreover, Bahrini and Qaffas (2019) had studied the impact of ICT on eco-
nomic growth in developing countries from the Middle East and North Africa
(MENA) and Sub-Saharan Africa (SSA) region by using a panel Generalized
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Method of Moment (GMM) growth model in the period between 2007 and 2016.
They found that the existence of mobile telephones has a positive effect on eco-
nomic growth. However, mobile telephones have a greater and significant effect
in countries from the SSA region and have replaced the fixed telephones lines
usage. The other variables, such as internet usage and fixed broadband sub-
scriptions per 100 inhabitants, also have a positive and significant impact on
economic growth. Thus, their study confirms that internet usage may be a tool
for innovation for better economic growth and suggest an enhancement in ICT
infrastructure that benefit for mobile phone and internet application (Bahrini &
Qaffas, 2019).

In another study based on a group of countries, Pohjola (2000) uses a cross
country analysis to find a strong impact between investments in information
technology and economic growth in OECD countries (Pohjola, 2000). Moreover,
Nasab and Aghaei (2009) studied the impact of ICT provision on economic
growth in OPEC member countries. With panel data over the 1990-2007 period
of time and use Generalized Method of Moment (GMM), they found that a 10
percent increase in ICT investment would increase the average GDP per capita
up to 0.2 percent. As a result, they have concluded that the government of OPEC
member countries should both increase the ICT infrastructure provision and
education for the people on ICT utilization to enhance their economic growth
(Nasab & Aghaei, 2009).

Amongst the literature provided, our study will fill the gap by focusing on
the impact of ICT investment on economic growth exclusively in middle-income
countries within the ASEAN region.

2. Research Methodology

This study uses descriptive analysis of secondary data as well as quantitative
analysis panel regression analysis with the dependent variable of GDP per capita
growth and independent variables of physical capital, human capital, and ICT
indicators. The key independent variables are the ICT indicators, which are
divided into three categories: access, use, and skills (ITU, 2014).

2.1. Key Independent Variables

The access indicators that represent the ICT readiness can be captured from the
proxies below:

¢ Fixed-telephone subscriptions/100 inhabitants

* Mobile-cellular telephone subscriptions /100 inhabitants

¢ International Internet bandwidth (bits/s) per user

¢ Percentage of households with a computer

* Percentage of households with Internet access
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The usage indicators that represent the ICT intensity can be captured from

the proxies below:

¢ Percentage of individuals using the Internet

* Fixed (wired)-broadband subscriptions per 100 inhabitants

¢ Wireless broadband subscriptions per 100 inhabitants (includes the satellite,
terrestrial fixed, and active mobile with a minimum download of 256 kbit/s)

The skills indicators that represent the ICT capability can be captured from

the proxies below:

* Adult literacy rate (percentage of population 15 years old and older who
can read and write simple statements with understanding and do simple
arithmetic calculations)

¢ Gross enrollment ratio secondary level (total enrollment at a specific level
of education as a percentage of all eligible)

* Gross enrollment ratio tertiary level (total enrollment at a particular level
of education as a percentage of all eligible)

2.2. Data

We use secondary data of the eight ASEAN middle-income countries from 1999 to
2014. The states are as follows: Indonesia, Myanmar, Malaysia, Thailand, Vietnam,
Cambodia, Lao PDR, and the Philippines (ASEANS). The data was taken from
Penn World Table 9.0 and World Development Indicators, World Bank.

3. Results and Discussion

3.1. Descriptive Statistics

The descriptive statistics of the variables are as follows:

Table 1: Descriptive Statistics of the Variables

. summarize rgdpnacap rkna lgdpcap lhc lpc lcellsubp lindintpop

Variable | Obs Mean Std. Dev. Min Max
_____________ e
rgdpnacap | 128 6727.131 5140.687 1149.078 21737.13
rkna | 128 2003835 2998299 27886.9 1.32e+07

lgdpcap | 128 8.539789 .7493157 7.046715 9.986777

lhc | 128 .7573669 .2002798 .4053138 1.08809

lpc | 128 13.22387 1.880099 10.23591 16.39503
,,,,,,,,,,,,, o
lcellsubp | 128 2.768372 2.158901 -3.688516 5.001475
lindintpop | 127 1.193804 2.517904 -8.793547 4.18662

Table 1 provides the basic descriptive statistics for all the variables used. There
is a quite wide dispersion regarding the level of GDP per capita (rdgdpnacap):
the lowest GDP per capita was US$1149.078 for Myanmar in 1999, whereas the
highest one was US$21737.13 for Malaysia in 2014. Moreover, the least level
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from the changes in growth per capita is 7.046715 percent for Myanmar in 1999,
while the most considerable changes were 9.986777 percent for Malaysia in 2014.
Then, the country with the highest progress in the level of human capital (lhc)
is Malaysia in 2014 with 1.08809 percent, while Myanmar has the lowest index
level in 1999 with 0.4053138 percent. Furthermore, the most significant changes
in capital stock (Ipc) up to 16.39503 percent was experienced by Indonesia in
2014, while the least one was Myanmar with 10.23591 percent in 1999.

In proxies for ICT access and usage, we have noticed that there is a vast
difference between the countries one to another. It is ranged from -3.688516
percent (Myanmar, 1999) to 5.001475 percent (Malaysia, 2014) for the changes in
mobile-cellular telephone subscriptions per 100 people. On the other side, the
changes in the minimum level of percentage of individuals using the Internet
were registered in Myanmar with -8.793547 percent in 1999, whereas the highest
level was recorded in Malaysia with 4.18662 percent in 2012.

3.2. Regression Results

The results of panel regression using random effect are as follows:

Table 2: Regression Result

. xtreg lgdpcap lhc lpc lcellsubp lindintpop, re

Random-effects GLS regression Number of obs = 127
Group variable: countryid Number of groups = 8
R-sq: Obs per group:
within 0.9626 min = 15
between = 0.6879 avg = 15.9
overall = 0.7112 max = 16
Wald chi2 (4) = 3009.14
corr (u_i, X) = 0 (assumed) Prob > chi2 = 0.0000
lgdpcap | Coef. Std. Err. z P>|z| [95% Conf. Interval]
,,,,,,,,,,,,, o
lhc | .9196907 .1850333 4.97 0.000 .5570322 1.282349
lpc | .28868 .0345849 8.35 0.000 .2208948 .3564651
lcellsubp | .0152359 .0082536 1.85 0.065 -.0009409 .0314126
lindintpop | .0384078 .0075968 5.06 0.000 .0235184 .0532973
_cons | 3.94106 .455702 8.65 0.000 3.0479 4.834219
,,,,,,,,,,,,, o
sigma_u | .52840457
sigma_e | .05016599
rho | .99106718 (fraction of variance due to u_i)

After we did several tests such as the Hausman test and Breusch-Pagan
Lagrange multiplier or well-known as LM test, the test result has directed us
to use the random-effects GLS regression model. Based on this model, we have
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found all the independent variables are significant with a 1 percent standard
error, unless for the mobile cellular telephone.

Human capital gives a positive and highly significant impact to growth by
having a coefficient equal to 0.91, which means when the countries improve their
level in human capital will lead to an increase in economic growth per capita up
to 0.91 percent. Moreover, the capital stock in the form of physical capital from
the country of origin remains essential for economic growth. Similar result with
the human capital index, the coefficient of physical capital is up to 0.28 with a
positive and significant relationship. Therefore, when the countries manage to
enhance their capital stock, there will be an increase of up to 0.28 percent on their
GDP per capita.

In the context of ICT use indicators, mobile-cellular telephone subscriptions
give positive and significant at the 10 percent level. The coefficient is equal to
0.015, which means when the countries increase their penetration on mobile-
cellular telephone usage, it will improve the growth per capita up to 0.015
percent. On the other hand, the internet seems to have more impact than the
mobile-cellular telephone to economic growth. It shows that the variable of the
percentage from individuals using the internet has positive and meaningful sig-
nificance at the 1 percent level. Based on the coefficient values, the countries
will increase their GDP per capita up to 0.038 percent when they foster internet
penetration amongst society.

3.3. Discussion

As we can see, the empirical results show how human capital and physical capital
or capital stock becomes the focal point for better GDP per capita; this result is
consistent with the research from Lukas and Kadarusman (2014). Moreover, in
this study, human capital gives the highest impact with meaningful significance
amongst the other variables.

Based on Figure 2, we could see that Malaysia has an increasing trend, its
human capital level, by reaching up to 2.97 points in 2014. This trend also experi-
enced by Thailand, Vietnam, and the Philippine. However, from 2.40 points in
2010, Indonesia seemed to decline with 2.36 points in 2014. Furthermore, when
we observe with other measurements such as Human Development Index from
United Nations Development Program (UNDP), Malaysia remains in first place
with 0.80 points in 2017, while Indonesia took fourth place with 0.69 points.

On the other side, ICT indicators such as the percentage of individuals using
the internet gives a higher and strong significant impact on GDP per capita. In
other words, the intensity and usage of ICT provide higher benefits to individual
welfare than sole access to ICT. As the internet would enable knowledge to be
distributed across individuals, the role of the internet becomes significant and
positive on economic growth (Choi & Yi, 2009).
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Figure 2: Human Capital Level in ASEANS Countries
Source: Feenstra et al. (2015)

Table 3: Human Development Index in ASEANS Countries

Country HDI (UNDP - 2017)

Malaysia 0,802
Thailand 0,755
Philippines 0,699
Indonesia 0,694
Vietnam 0,694
Laos 0,601
Cambodia 0,582
Myanmar 0,578

Source: UNDP (2018)

From Figure 3, we can see the internet penetration from eight countries in
ASEAN. With the increasing trend, Malaysia has been at first placed with more
than 80 percent of its population using the internet. Then, Vietnam stood at
second place with 70.35 percent, Thailand with 56,82 percent and Indonesia with
39,79 percent in 2018.

Therefore, from all these results, we may argue that the importance of rising
human capital and ICT usage would give higher benefits than just infrastructure
provision. One of many reasons is because decent human capital enables to utilize
the technological knowledge that matters for productivity enhancement (Tezcan,
2006). In this study, we have seen from descriptive information on how Malaysia
with the highest GDP per capita has been placed in the first place for most of the
categories, from human capital to ICT usage indicator.

Moreover, as education could be one of the ways to form the human capital
(Wibowo, 2018), it would be beneficial to foster education activities to enhance the
capability to utilize ICT and the Internet for useful purpose in society or what is
known as ‘digital literacy.” Nowadays, digital literacy becomes an essential factor
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Figure 3: ASEANS Countries’ Percentage of Individual Using Internet
Source: World Development Indicators

Table 4: ASEANS8 Countries” GDP per capita in 2018

ASEAN GDP per capita in 2018
Country GDP per capita (USD)

Malaysia 10941,745
Thailand 7187,193
Indonesia 3870,562
Philippines 3103,62

Vietnam 2551,123
Cambodia 1508,817
Myanmar 1297,679

Source: International Monetary Fund

for creativity, innovation, and entrepreneurship activities (Martin, 2005). Thus,
promoting digital literacy in higher education institutions would be a valuable
action, primarily due to the fact that many students enter the university already
have a high level of exposure to digital technologies and media (Santos & Serpa,
2017).

4. Conclusion and Recommendation

Based on the empirical results, we have concluded that the digital aspect in
our economy through appointed ICT indicators gives a positive and significant
impact to GDP per capita after other variables such as capital stock and human
capital. Moreover, it is clear that providing access to ICTs on its own is not enough
to utilize the benefit of ICT usage for increasing GDP per capita. We need more
than just access, which leads us to develop our human capital. As Stiglitz (2013)
expresses that human is the most essential capital in the economy:.

Furthermore, it would be beneficial for the countries, especially the Indone-
sian government to invest more in human capital through education and training
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to utilize ICT’s benefit for better welfare, as Gary Becker said: “Education and
training are the most important investments in human capital.” (Becker, 1992,
p-85). It is our quality of human capital that matters to navigate the era of the
digital economy.
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