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Abstract

Digital economy generally refers to a digital technology-based economy. The embrace of
digital economy is transforming a nation's economic growth. Countries blessed with
successful digitisation will improve their economic performance; hence, it could increase
country's GDP growth. In this respect, ASEAN-5 countries becoming a major economic force
driver in Asia as well as to the global growth. The goal of this research is therefore to
investigate the relationship between ICT and economic growth in the ASEAN-5 countries
over the 2003 to 2018 study period. Using static and dynamic panel data estimation, results
shows that fixed telephone line subscription has the greatest impact on ICT on economic
growth. The findings suggest countries shall focus on the innovation of ICT especially on the
mobile-cellular telephone subscription and fixed telephone line subscription to achieve
economic growth. Investments in ICT infrastructure foster co-operation in ICT technology as
well as advancing ICT particularly on the rise in jobs in the ICT sector, transforming
government services into digital form to enhance economic growth in the country.

Keywords: information and communication technology, economic growth, ASEAN-5
1. Introduction

Information and Communication Technology (ICT) refers to telecommunications that provide
mainly communication technology access to information (Seki, 2008). ICT has often studied
how modern communication technologies affect society, including Internet and wireless
networks, as well as other media through instant messaging, voice over IP (MolP) and video
conferencing. ICT plays a decisive role gaining a competitive advantage over country growth
(Seki, 2008). ICT expansion has a promising potential to generate foreign-exchange earnings
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as well as job opportunities to allow a business to increase productivity and benefit (Spiezia,
2012). With the positive contribution expected of ICT development towards a country's
economic growth (Roller & Waverman, 2001).
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Economic growth refers to the increase in production of goods and services over a period of
time. Economic growth creates more job opportunities in the market cause the income rise
(Agarwal, 2011). Purchasing power of the consumers increase and hence drive high
economic growth. Economic growth usually measured by gross domestic product (GDP).

At macroeconomic stage, the extension of ICT to economic trends provided the promise of
new sources of opportunities for productivity. Evidence showed a good return on investment
in the ICT sector combined with the inclusion of human capital in the economy as well as the
organizational transition. ICT sector expansion has promising potential to generate both
foreign exchange earnings and job opportunities. ICT technology will promote country
economic growth (Czernich et al., 2011).

Globalization creates, or replaces, growth and development economies. Nearly every country
in the world, including ASEAN nations, carries their economies through ICT activities known
as the digital economy. In recent years, ICT innovation has received a great deal of attention
from the ASEAN countries, businesses, and regional authorities. ASEAN-5 are being known
as the top trends for the “five fastest-growing economies” in South East Asia (Napoleon,
2013) namely Singapore, Thailand, Indonesia, Malaysia and Philippines, which maintain its
economic growth at 5%. Countries blessed with the success of ICT innovation will inevitably
improve its economic performance. According to the Organization for Economic Cooperation
and Development (2014), production and consumption settings are divided around
international borders in a conventional sector, focusing primarily on the final good trade.
Modern trade through ICT is much better in terms of its data flow, communication and
interoperability than traditional trade where its policy focused on market access. The effect of
changes in new technology against workers capability will have a significant impact on the
country's growth. ICT could be the strike factors to foster the economic growth.

Singapore, in particular, is the way forward to illustrate the growth of e-commerce in the
economy. Penetration of the network can become one of the key factors affecting the
e-commerce performance in a country. The network penetration rate in Singapore is 73 per
cent the highest in the region. Consequently, the increasing presence of ride-sharing services
such as Uber, Grab and GO Jek was introduced through a mobile application. Furthermore,
with Western Digital and Seagate Technology among the largest producers (Kearney &
Axiata, 2016), Thailand is the world's second-biggest manufacturer of hard disk drives
(HDDs) after China in 2015. Communication Technology Policy (2011-2020) as the basis for
developing ICT in Thailand serves as the base to move Thailand's economy forward
(Charnsripinyo & Inluksana, 2015). In the last decade, Indonesia has seen slow growth over
ICT. According to Eick (2007), Internet Service Provider (IPS) privatization and
liberalization only began in the early 1990s with a view to improving the country's telecom
availability. Indonesia's government spent just 0.6 percent of its GDP in 2001 on local
telecommunications infrastructure, which is much lower compare to the other ASEAN
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country during that period of time (Eick, 2007). The distribution of accessibility toward
wireless connection is also skewed toward the big cities with 75% and 15% of the country’s
internet subscribers are located in Jakarta and Surabaya respectively. This shows that the
remaining of the country has a limited access toward the wireless connection. The legal
infrastructure of e-commerce in Indonesia based on its Electronic Information and
Transaction Act 2008 (Ruslijanto, 2012). Indonesia has made significant progress in ICT.

Malaysia is considered one of the high pace developing Asian countries as one of the ASEAN
members. Malaysia has managed to introduce e-commerce laws based on the 2006 Electronic
Commerce Act and the 2007 Electronic Government Activities Act. In Malaysia, the Personal
Data Protection Act was introduced as the first ASEAN member to pass privacy legislation in
line with rapid growth of the industry in order to protect the new-emergence segment of
consumer known as e-consumers. The Philippines had the fastest growing trend in ICT and
were entitled as the country with the fastest growing internet population. ICT is Philippines '
major economic driver. During the early 1990s the Philippines was more open to foreign
trade, investments and relations during early of 1990s. First cellular telephone network and
first Internet connection in the Philippines allowed widespread of Internet services.
E-commerce expected to play a tremendous growth role in the future in the Philippines in the
year 2018. Projected to reach USD-million in 2018 (Villegas, 2014), the adaptive of online
shopping patterns with growing internet users.

The relationship between ICT and disparity in income stems from uncertainty. Creation of
ICTs plays a significant role in helping to alleviate poverty. The overall aim of this study is
therefore to explore the relationship between information and communication technology
(ICT) and economic growth in ASEAN-5 countries. As far as this study is concerned, existing
studies focusing on economic growth in ASEAN countries appear to be limited in ASEAN
countries. Past studies such as Farhadi et al (2012) examined the relationship between ICT
and economic growth of 159 countries over period 2000 to 2009. This represents an
important gap. In this regard, this study aims to investigate the nexus between various ICT
services economic growth of ASEAN-5 countries. This analysis can be a useful reference tool
in the decision making process for researchers, educators, policy maker and government to
understand which ICT indicators shall give emphasize in the attempt to improve economic
growth. The next section provides the theoretical rationale with empirical evidence on the
topic of ICT and the section on data and methods follows on economic growth. Empirical
results will be discussed in the next section, and finally on the conclusion and future direction
of the research study.

2. Literature Review

Solow (1957) found that the technological progress will boost the economy based on the
stock capital in the economy, labor force and the technological factors. The endogenous
growth theory is the improving of Solow’s model which emphasizes the technical process of
the rate of investment, stock of human capital and the size of capital stock. Technological
development is described as an endogenous variable that effects on growth. Solow’s
production function of the Cobb-Douglas type as follows:
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Q= yK®LE" (1)

where y is a constant, a and b are the marginal efficiency of capital and labor, Q refers to the
level of output, K refers to the level of capital, L refers to level of labor while E refers to the
technological progress for examples like improves facilities, education, health and skills. The
Solow Model as follows:

Output sy

sk™alpha

k*: steady—state

~ Capital

Figure 1. Gross Domestic Product ASEAN-5 (billion U. S. dollars)
Source: Clinton (2005)

where sy = ska: represents saving (and investment) per capita, (n + d) k: represents the
amount of investment needed to keep per capita, n refers to the population growth and d
refers to the depreciation.

The relationship between ICT and economic growth is not conclusively proven especially in
ASEAN-5 countries. Parham (2004) defined growth in ICT adoption as being powered by
ICT. ICT increases the country's efficiency and income, while at the same time encouraging
the increase of the individual and household income (Spiezia, 2012). Vemuri and Siddip
(2009) showed that ICT increased GDP growth especially on e-commerce sites, it contributes
towards trades. The expanding of mobile usage increased the income per capita (Haftu, 2019).
Broadband increased the efficiency in market processes (Katz, 2012). The relationship was
negative due to online shoppers’ negative side of behaviours and the maturity level (Chayapa
& Cheng, 2011). The results are mixed.

3. Data and Methodology

This study exploits the panel data of the ASEAN-5 namely Singapore, Thailand, Indonesia,
Malaysia and Philippines over a period of 2003-2018. The data sets for the variables are
obtained from the World Bank Group and International Telecommunication Union. Farhadi
et.al (2016) reviews the relationship of the ICT variables: Internet users, mobile cellular
telephone subscription, fixed broadband subscription and fixed telephone lines and economic
growth. The results showed that ICT had a significant effect on economic growth.

Generally, there are usually two methods of estimating a model based on the assumption
made to either use a static panel estimate or a dynamic estimate. This involves Pooled
Ordinary Least Squares (POLS) model, Fixed Effect Model (FE) and Random Effect Model

23 http://jpag.macrothink.org



ISSN 2161-7104

\ MacrOthi“k Journal of Public Administration and Governance
A Institute ™ 2020, Vol. 10, No. 2

(RE) for static panel estimation. Firstly, Hausman test is used to test the endogeneity in the
explanatory variables (Sheytanova, 2014). Hausman statistic is computed as:

W=B.-B)E . ~2.)B.-B.) )

where the covariance matrix for FE and RE models are estimated respectively. If Hausman
statistic is bigger than its critical value, null hypothesis is rejected thus the FE model is
favorable and vice versa. Meanwhile, Breusch-Pagan statistic is computes as:

Zn: ien ol
:%T_l) £‘£ ej -1 (3)

i=1 i=1

LM

The null hypothesis in BP-LM test is the residuals across entities are not correlated. If null
hypothesis is not rejected, pooled OLS is preferred; otherwise, RE model is better.

Pooled Ordinary Least Squares (POLS) model assumes unobservable characteristic is not
correlate with independent variables. POLS model produces BLUE and consistent estimates.
However, there is the potential bias POLS where the magnitude problems depend on the
model whether it is “fixed” or “random” magnitude (Sheytanova, 2014). POLS model can be
expressed in following way:

Yie = Lo+ LYo+ LoXipg + oot B Xiwa + A4 + &g (4)

Fixed Effect (FE) model is a statistical model of fixed parameters, consisting of the non-
random quantities when there is an unobserved individual-specific factor found to be
correlated with dependent variable. FE model for k factors can be expressed in following
way:

Yie = Lo + LiYiea + LoXja + oot B Xia + A&

Yie = Vi o5 + /81X1,it +...+ S Xt T €t (5)

where no overall intercept included in the model in which are unique and unknown intercept
for each individual with the slopes (#Z parameters) are same for all individuals (Sheytanova,
2014). FE models always gives consistent results for estimates but it is inefficient compare
to RE model estimates. FE model can be expressed in following way:

Vi =0+ Bix; o+ Brx,,, +E, (6)
Random Effect Model (RE) assumes the difference across entities are random and
uncorrelated with the independent variable and randomly distributes across cross-sectional

units to capture the individual effects. Intercept term has been specified to represent the
overall constant term. RE model can be expressed in following way:
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YVie = Yira 0+ BiX i + oo+ BeXiw + Lt + & (7)

Arellano-Bond estimator sometimes known as Arellano-Bond Difference Generalized
Moment Method (GMM) used to estimate dynamic panel data models. (Anderson & Hsiao,
1981). There are three type of Arellano-Bond difference GMM include one step, two step and
two steps with robust standard-errors in testing the model. The first-difference of the
regression equation has been suggested in Arellano-Bond method to eliminate the
country-specific effect as follow:

(Yt - yi,t—l): @ (Ji’,t—l — Vit J+y ()f,t—l - Xi,t—z) + (Vi — Vv, ,t—l) (8)
With the moment conditions of:

Ely, (&, —€,)]=0;522,t=3,..,T 9
Specification of model as below:
GDPy = Bo + B1VOIU i + BoMCTo i + B3F B3 ir + BaF Ty i + BsCBs i + BePAgic + B7UR7 i +&;; (10)

where GDP represents economic growth as the dependent variable. VOIU is the volume of
internet users, MCT represents the mobile-cellular telephone subscription, FB represents
fixed broadband subscription while FT denoted by fixed telephone line subscription. GDP is
the economic growth. The controlling variables are crude birth rate, total population aged 65
and urbanization rate. After that, Skewness/Kurtosis test, Wooldridge test and Variance
Inflation Factor (VIF) was estimated to ensure the goodness of fits in the model.
Autocorrelation is detected by using Wooldridge test. Wooldridge test model as follows:

Yie =a+ B Xy + Pl +U; — & (11)

where Yi; is the dependent variable and Xj;is a (1 x Kj) vector of time-varying covariates
while Z; is a (1 x Ky) vector of time-invariant covariates. The hypothesis is as below:

H, = No Serial Correlation

H, = Serial Correlation

If Ho is rejected, it means there is serial correlation in the model. In order to determine the
multicollinearity problem between variables, Variance Inflation Factor (VIF) has been used
based on the formula:

VIF, =1 (12)

1-R?

where R? is the value of RZzobtained by the kth predictor regression on the remaining
predictors. If the result, 10 < VIF < 0.1 means there is no multicollinearity problems between
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independent variables. Meanwhile, Arellano-Bond difference GMM estimator will be tested
by postestimation tests, Sargan Test and AB Test. Sargan Test is being used as for the testing
of overidentifying restrictions while AB test is being used to test the residual for serial
correlation in the model. The Sargan test hypothesis as below:

Hy: a =0 Overidentifying restriction instruments are valid; not correlated with errors
H;: a< 0 Overidentifying restriction instruments are invalid; correlated with errors

Under null hypothesis, the test statistic has a distribution with k equal to total numbers of
instruments minus the number of parameters in the model. If HO is rejected, it means the 1V
estimator is biased and inconsistent. The AB test hypothesis as below:

Hy: a = 0; Absence of first order serial correlation (AR1)/ (AR2)
H,: a <O0; Exist of first order serial correlation (AR2)/ (AR2)

If the absence of the second-order serial correlation (AR2) in disturbances is not rejected, it
means there is first order serial correlation (AR1) in the model due to the lagged dependent
term so it shall not be a problem.

4. Results and Discussion

The model is tested by POLS, RE, FE and GMM analysis. The results are presented in Table
1 below.

Table 1. Results of POLS, RE, FE Data Analysis

Pooled OLS Random Effect Fixed Effect

Variables __(POLYS) ___(RE) ___(FE)

Coefficient (’gi—gt_qés\;g Coefficient gtlétg§9 Coefficient (Stlé_t%gp
Constant 22.660 (72.08)*** 22.660 (72.08)*** 23.680 (78.57)***
InvVOIU 0.092 (2.00)** 0.092 (2.00)** 0.068 (1.36)
INMCT 0.576 (10.57)*** 0.576 (10.57)*** 0.605 (6.72)***
InFB -0.070 (-2.47)** -0.070 (-2.47)** -0.042 (-1.38)
InFT 0.200 (4.85)*** 0.200 (4.85)*** 0.166 (3.14)***
CB -0.032 (-4.32)*** -0.032 (-4.32)*** -0.034 (-3.64)***
PA 0.036 (2.12)** 0.036 (2.12)** 0.089 (4.69)***
UR 0.021 (13.36)*** 0.021 (13.36)*** -0.0004 (-0.10)

- 60.90

Hausman (0.000)***
test
Breusch-P 0.00 -
agan LM (1.0000)
test
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Note: InVOIU; Log Volume of Internet Users, INMCT; Log Mobile Cellular Telephone
Subscription, InFB; Log Fixed Broadband Subscription, InFT; Log Fixed Telephone Line
Subscription, CB; Crude Birth Rate, PA; Total Population Aged 65 and Above; UR;
Urbanization Rate

Referring to Table 1, the results for POLS model and RE model that are similar in term of
coefficient value which differs by the probability value (p-value) of the variables. Under
Hausman null hypothesis as refer to Equation (1) tested, Hy is rejected. P-value is 0 which is
less than 0.05, thus Fixed Effect (FE) model is appropriate. Under Breusch-Pagan LM null
hypothesis as refer to Equation (2), the p-value is larger than the 5% significant level which
values at 1.000, so POLS model is appropriate. In POLS model, all the variables are significant.
The mobile cellular telephone subscription (INMCT), fixed telephone line subscription (InFT)
are significant at 1% of significance level. Volume of Internet users (InVOIU) and the fixed
broadband subscription (InFB) are significant at 5% of significance level. Meanwhile, control
variables, crude birth rate (CB) and urbanization rate (UR) are significant at 1% significance
level while total population aged 65 and above (PA) is significant at 5% significance level. As
for FE model, two ICT independent variable significant at 1% significance level which are
mobile cellular telephone subscription (INMCT) and fixed telephone line subscription (InFT).
Control variables, crude birth rate (CB) and total population aged 65 and above (PA) are
significant at 1% significance level. Hence, Pooled Ordinary Least Square (POLS) model is
appropriate.

Table 2. Skewness/Kurtosis Tests Results

Probability (Skewness) 0.7590

Probability (Kurtosis) 0.6134

Probability of Chi-Square 0.8381
Observation 80

The model being tested for its normality and the results are shown in Table 2. The results
show that P- value (Prob. Chi-Square) is 0.8381 which is more than 5% significance level, a
= 0.05. Thus, we fail to reject the Hy and it means that the null hypothesis of variables is
normally distributed in the model is being accepted.

Table 3. Goodness of Fit Tests Results

Heteroscedasticity 70.96
(White test-chi stat) (0.0003)***
Serial Correlation 16.607
(Wooldridge test- F stat) (0.0152)**
Multicollinearity 7.68
(mean VIF)

Note: **, *** indicate 5% and 1% significance level

From the diagnostic results computed, the heteroscedasticity result shows in Table 3 that the P-
value (Prob. Chi-Square) is 0.0003 which is lower than 5 percent significance level, a. = 0.05.
Thus, Hyg is rejected. The variances are not constant in the model. The correlation result show
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that p-value (Prob. F stat) is 0.0152 which is lower than 5 percent significance level, o = 0.05.
Thus, Hy is rejected and it means that there is serial correlation in the model. Hence, the model
needs to be corrected. Based on the assumption of 10 < VIF < 0.1 where the result shows the
mean VIF is 7.68, it means there is no multicollinearity problems between independent
variables.

The corrected POLS model is written as,

logGDP;, = 3.686 + 0.019logVOIU, ;; — 0.095l0gMCT, ;; + 0.042logF Bs ;s — 0.023logF Ty
40.24CBs,;; + 0.035PAg;; — 0.086UR; i + &;; (13)

Bos the intercept of the model, which is 3.686. B is the coefficient of volume of online users,
which is 0.013. An increase in the volume of internet users of 1%, on average, will leads to an
estimated increase in economic growth by 0.019%. There is a positive relationship between
internet user volume and economic growth because the use of Internet minimising the
transaction cost during the business process (Vemuri & Siddip, 2009), B, is the coefficient of
mobile cellular telephone subscription, which is -0.095. An increase in the mobile cellular
telephone subscriptions by 1%, on average, leads to a decline in economic growth by 0.92%.
There is a negative relationship between mobile cellular telephone subscription and economic
growth. According to study by Arthur (2019), the use of mobile cellular creates large bills.
Extra expenses needed to own a mobile phone caused the consumers unable to spend on other
items and it hurts economy as whole. B3 is the coefficient of fixed broadband subscription,
which is 0.042. An increase in the fixed broadband subscription of 1%, economic growth will
increase by 0.042%. There is a positive relationship between fixed broadband subscription
and economic growth (Katz, 2017). Fixed broadband subscriptions become the key of
transformative power to increase the efficiency in the market. B, is the coefficient of fixed
telephone line subscription, which is -0.023. An increase in the fixed telephone line
subscription by 1%, on average, leads to decrease in the economic growth by 0.023%. It is
because the installation of infrastructure to diffuse fixed telephone lines over the territories is
costly in Sub-Saharan Africa region (Albiman & Sulong, 2016). In the early period, fixed
telephone line interacted positively with economic growth but negatively after it being
replaced by mobile cellular (Ward & Zheng, 2016).

Generally, the study estimated that there is a positive relationship between the economic
growth in the ASEAN-5 (InGDPj) with the volume of internet users (InVOIU), the
mobile-cellular telephone subscription (INMCT) and the fixed telephone line subscription
(InFT). Meanwhile, the fixed broadband subscription (InFB) had a negative impact economic
growth (InGDP).
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Table 4. Results of GMM Data Analysis

Variables Arellano-Bond (1991) difference GMM One Step (constant=0)
Coefficient (t-test) 9 ©

lagGDP 0.579 (8.04)***

InvVOIU 0.029 (0.96)

InNMCT 0.242 (2.59)***

InFB -0.016 (-0.49)

InFT 0.097 (3.03)***

CB -0.011 (-1.64)*

PA 0.024 (1.85)*

UR 0.0004 (0.01)

Sargan Test 70.35 (0.1479)

(prob chi-square)

AB Test Order 1= (-2.60)***

(prob-2) Order 2= (-0.67)

Note: lagGDP; Lag Gross Domestic Product, InVOIU; Log Volume of Internet Users, INMCT,;
Log Mobile Cellular Telephone Subscription, InFB; Log Fixed Broadband Subscription, InFT;
Log Fixed Telephone Line Subscription, CB; Crude Birth Rate, PA; Total Population Aged 65
and Above; UR; Urbanization Rate

Dynamic panel estimation, Arellano-Bond difference GMM in One Step with zero constant,
referring back to estimation result in Table 4, only two ICT independent variables are
significant, the mobile cellular telephone subscription (INMCT) and fixed broadband
subscription (InFB) are significant at 1% significance level. Control variables, crude birth rate
(CB) and total population aged 65 and above (PA) are significant at 10% significance level.
The Arellano-Bond difference GMM-One Step model is written as:

logGDP; = 0.579lagGDP + 0.0291ogVOIU, ;; + 0.242logMCT,;; — 0.016logF B3 ;s + 0.09097logFT, ;;
—0.011CBg;; + 0.024PAg;; + 0.0001UR, ;; + &;¢ (14)

A is the coefficient of lagged dependent variable of economic growth (lagGDP), which is
0.579. There is an effect of past dependent on current dependent as it is significant at 1%
significance level. B, is the coefficient of volume of online users, which is 0.029. An increase
in volume of internet users of 1%, on average, leads to increase in economic growth by
0.029 %. There is a positive relationship between volume of online user and economic growth.
B2 is the coefficient of mobile-cellular telephone subscription, which is 0.242. An increase in
mobile-cellular telephone subscription of 1%, on average, leads to decrease in economic
growth by 0.242%. There is a positive relationship between mobile-cellular telephone
subscription and economic growth. B3 is the coefficient of fixed broadband subscription,
which is -0.016. An increase in fixed broadband subscription of 1%, on average, leads to
decrease in economic growth by 0.016%. There is a negative relationship between fixed
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broadband subscription and economic growth, which is different with our prediction before.
B4 is the coefficient of fixed telephone line subscription, which is 0.097. An increase in fixed
telephone line subscription of 1%, on average, leads to increase in economic growth by
0.097%. There is a positive relationship between fixed telephone line subscription.

For Sargan test, the result (Refer Table 4) proves that overidentifying restriction instruments
are valid in the model as the p-value (Prob. Chi-Square) is 0.1479 which is more than 5
percent significance level, o = 0.05. Thus, Ho is not rejected and it means that the null
hypothesis of overidentifying restriction instruments are valid in the model and it is not
correlated with the errors. Meanwhile, according to AB test, no second order serial
correlation exists in the model.

Table 5. Results of Corrected POLS Model and Arellano-Bond Difference GMM

Model Analysis

Variables Pooled OLS Arellano-Bond Difference GMM
Coefficient (t-test) > =™ Coefficient (t-test) > ™
Constant 3.686 (5.02)*** -
lagGDP - 0.579 (8.04)***
InVOIU 0.019 (0.73) 0.029 (0.96)
INMCT -0.095 (-4.79)*** 0.242 (2.59)***
InFB 0.042 (1.64) -0.016 (-0.49)
InFT -0.023 (-1.66) 0.097 (3.03)***
CB 0.240 (2.49)* -0.011 (-1.64)*
PA 0.035 (0.31) 0.024 (1.85)*
UR -0.086 (-1.31) 0.0004 (0.01)

Note: lagGDP; Lag Economic Growth, InVOIU; Log Volume of Internet Users, INMCT; Log
Mobile Cellular Telephone Subscription, InFB; Log Fixed Broadband Subscription, InFT;
Log Fixed Telephone Line Subscription, CB; Crude Birth Rate, PA; Total Population Aged 65
and Above; UR; Urbanization Rate

For the POLS model, the mobile cellular telephone subscription (INMCT) is significant at 1%
significance level. Besides, the crude birth rate (CB) is significant at 10% significance level.
Besides, for the robust Arellano-Bond difference GMM model, the lagged dependent is
significant to justify the model is dynamic. From the estimated result, the mobile cellular
telephone subscription (INMCT) and fixed telephone line subscription (InFT) are significant
at 1% significance level. Meanwhile, the crude birth rate (CB) and total population aged 65
and above (PA) are significant at 5% significance level. Hence, Arellano-Bond difference
GMM model is valid as the final model of this study.
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5. Conclusion

This study examines the relationship between ICT and economic growth in ASEAN-5
countries over the study period of 2003 until 2018. GMM model being used as the final
model to estimate the relationship between ICT and economic growth of the countries;
whereby the mobile cellular telephone subscription (INMCT) and fixed telephone line
subscription (InFT) in ASEAN-5 countries has a significant positive effect on the economic
growth which are significant at 1% significance level. The fixed telephone line subscription
(InFT) is the most significant factor among the ICT independent variables that influence the
economic growth, which is 0.097 with its p-value, 0.002. An increase 1% in fixed telephone
line subscription on average, leads to increase in economic growth by 0.097%. The results
show that ICT does affect the economic growth in ASEAN-5 countries. Hence, the ICT
development should be considered in any future policies to combat the economic growth in
ASEAN-5 countries. Regulatory policies are crucial to develop the infrastructure to foster
higher level of ICT use to increase the economic growth in the country. From the results, it
can be inferred that the economic growth of ASEAN-5 can be fostered through the
implementation of its ICT policy to combat poverty. Investment in government infrastructure
and policy development that promotes the growth of the ICT sector in the ASEAN-5
countries would enhance the economic growth in the country. Besides, government can
provide the public with up-to-date structure and educate people on the efficiency of ICT used.
This study suggests for future research to cover a longer time span to shed light in the
assessment of the relationship between ICT and economic growth.
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