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The Role of Information and Communication Technology in
Transport Industry Development

Wilson Rajagukguk’

'Universitas Kristen Indonesia, Faculty of Economics and Business, 13630 Jakarta,
Indonesia

E-mail: wrajagukguk(@yahoo.com

Abstract. Information and communication technology (ICT) has been a part of global life and
also has a positive impact on human welfare. ICT involves activity, hardware, and electronic
software that execute processing, transmission, and displaying information. This study aims to
investigate the impacts of ICT on economic welfare. The data used were from the World
Development Indicators of the World Bank for 82 countries during 2009 through 2017. The
dependent variable was GDP per capita and the independent variables were ICT indicators,
measured by the number of automated teller machines (ATMs), fixed broadband subscriptions,
and mobile cellular subscriptions. The data were analyzed employing a random effects
regression model for panel data. The results of study indicate that the number of ATMs, fixed
broadband subscriptions, and mobile cellular subscriptions had significant effects on GDP per
capita statistically. Higher economic welfare was associated with higher number of ATMs,
fixed broadband subscriptions, and mobile cellular subscriptions.

1. Introduction

The World Bank defined information and communication technology (ICT) as a set of activities
facilitated by electronic equipment in processing, transmission, and presenting information [1]. ICT
refers to technology used by people to share, distribute, and collect information and communicate
through computer and computer network [2]. UNESCO defined ICT as technology form that is used to
transmit, save, create, share, and exchange information [3]. Technology in this case includes radio,
television, video, DVD, fixed line and mobile phone, satellite system, computer, hardware and
software network, and equipment and services associated with technology, such as video conference
and electronic mail. ICT is a combination of communication, reservation, processing, and multimedia
capability [4]. The main role of ICT is done through communication network that later named ICT. In
Covid-19 pandemic today, almost all people’s life aspects use ICT to facilitate people to continue
working and studying from home.

Today we live in information and communication era. Information and communication technology has
an important role in this world. With ICT, companies can do business with clients, suppliers, and
distributors more easily. ICT has become very important in people’s daily lives. People read online
newspaper. Someone can connect with his/her family and colleagues even when being abroad through
electronic mail, call conference, or video conference.

Digital computer and network has changed world’s economic concept to no boundary economics in
time and space. ICT brings a number of advantages to economic development because it enables




million transactions occurred quickly and easily. ICT also has become pillars to achieve national
competitive advantage. ICT can improve human life quality because it can be used as learning and
education media and mass communication media in important and practical issue promotion and
campaign, such as health and social areas. ICT gives broader knowledge and can help in finding and
accessing information.

ICT has become the first rate in education system. Scientific finding, in particular training science,
developmental psychology, knowledge, and education capability have improved markedly because of
ICT [4]. ICT also can reduce education system gaps as well as encouraged and improve creativity,
critical thinking, and learning how to leam, curriculum development, and learning implementation.
ICT trade contributed to the economy. As it can be seen from Figure 1, during 2000-2018, the share of
ICT trade in the world was between 10.2%—16.0%, in Africa was between 0.6%—1.4%, in America
was between 6.9%—15.4%, in Europe was between 4.2—10.4%, and in Asia and Oceania was between
17.4%-24.7% [5]. This indicates that world ICT trade, in particular in Asia and Oceania, gave an
important share to the economy.
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Figure 1. ICT trade share (%): World, Africa, America, Europe, and Asia and Oceania, 2000-2018.

This study aims to examine the role of ICT in economic welfare. ICT was measured by the number of
automatic teller machines (ATMs), fixed broadband subscriptions, and mobile cellular subscriptions.
[FAeanwhile, the indicator of economic welfare was GDP per capita.

The paper consists of five sections. The background and objectives of the study is presented in this
section. In section 2, the literatures relevant to this study are reviewed. The data and methodology
used in this study are discussed in Section 3. The results of empirical analysis are presented and
discussed in section 4. The paper is closed with conclusions and policy implications presented in
section 5.

2 Literature review

A number of studies have been conducted to examine the role of ICT in various aspects of life.
Samosir, Kiting, and Aninditya [6] investigated the role of ICT in contraceptive discontinuation in
Indonesia. They used the results of the 2017 Indonesian Demograhic and Health Survey and employed
contraceptive monthly calendar data and a Gompertz proportional hazards model in the data analysis.
They found that higher contraceptive discontinuation was associated with ICT, measured by access to
the Intermet and ownership of a mobile phone. Women who had access to the Internet and had a
mobile phone had higher odds of discontinuing contraception. They argued that women who had
access to the Internet and had a mobile phone had higher access to the information and communication
including those related to safe contraceptive discontinuation and its management.




Meanwhile, Dahlan [7] studied the nature and impact of ICT on business world and society. The study
focused on the utilization of information system in all types of organizations, including manufacturing,
services, public sector, and non-profit organization in the USA, Europe, Japan, and new industrial
countries in the Pacific Rim. ICT became an invaluable resource in helping work and life of human in
organization or society as a whole. ICT infrastructure, together with other macroeconomics, is an
engine of economic growth [l European Union countries [8].

Purnama and Mitomo [9] carried out a study on the impact of ICT on economic growth in 34
provinces in Indonesia. They found that the use of cellular telephone had a positive impact on
economic growth in particular in provinces with lower income per capita. Provinces with higher
economic growth also benefitted from higher education level. Also, provinces with lower economic
growth experience had higher income per capita growth.

ICT can be measured by the number of automatic teller machines (ATMs), fixed broadband
subscriptions, and mobile cellular subscriptions. Some studies have shown that the number ATMs of
contributed to GDP and also employment opportunity. The number of ATMs had positive impacts on
GDP in North America and Europe, including direct, indirect, and induced effects [10]. Williams et al.
[11] also found the number of ATMs had positive effects on GDP and poverty reduction in developing
countries.

A study by Czemich et al. [12] in OECD countries found that increase in broadband penetration raised
annual per capita growth. The same result was also found by Minges [13] in his study in a number of
countries in the world. An increase of broadband penetration had an impact on the increase of GDP in
China, Germany, United States, Equador, Panama, the Philippines, and Senegal.

Waverman et al. [14] carried out a study on the role of telecommunication investment in economic
growth in developing countries. They found that investment in telecommunication boosted up
economic growth dividend. It was because telecommunication can reduce interaction costs, enlarge
market boundaries, and immensely increase flows of information.

Based on the above discussion, in this study it was hypothesized that the number of ATMs, fixed
broadband subscriptions, and mobile cellular subscriptions influence economic welfare positively.
More ATMs, fixed broadband subscriptions, and mobile cellular subscriptions will lead to more
productive economy and hence higher economic welfare.

3 Data and methods

3.1 Data

This study used data from the World Development Indicators of the World Bank. Bie data covered 82
countries during 2009 through 2017 [15]. Therefore, there were 738 observations in the analysis. The
dependent variable was gross domestic product (GDP) per capita (PPP constant 2011 international §).
Meanwhile, the independent variables were information and communication (ICT) indicators,
measured by the number of automated teller machines (ATMs) per 100,000 adults, fixed broadband
subscriptions per 100 people, and mJile cellular subscriptions per 100 people.

The Word Bank defined GDP as gross domestic product converted to international dollars using
purchasing power parity at 2011 constant price in international dgjlars (World Bank, 2020).
Meanwhile, the ATM is the computerized telecommunications device of a financial institution that
provides clients with acceff] to financial transactions in a public place. Further, the fixed broadband
subscriffon indicates the fixed subscriptions to high-speed access to the public Internet. It does not
include subscriptions that have a@gss to data communications (including the Intemnet) through mobile-
cellular systems and comprises fixed WiMAX and any other fixed wireless technologies and both
Ebusing and organization subscriptions. Furthermore, mobile cellular telephone subscription is
subscriptions to a public mobile telephone service that provide access to the PSTN using cellular
technology.

3.2 Methods

Stata version 15 was empl§ed to analyze the data in this study. Univariate analysis was done to assess
the summary statistics (number of observations, mean, standard deviation, and minimum and




maximum value) of GDP and number of ATMs, fixed broadband subscriptions, and mobile cellular
subscriptions. Bivariate analyses were conducted to evaluate the relationship between the number of
ATMs, fixed broadband subscriptions, and mobile cellular subscriptions and GDP before controlling
for the effects of other factors. Inferential analysis of the impact of the number of ATMs, fixed
broadband subscriptions, and mobile cellular subscriptions on GDP was performed using random
effects regression model for panel data.

EResults and discussion

Summary statistics of variables in the model are presented in Table 1. These include number of
observations, mean, standard deviation, minimum, and maximum value. It can be seen that GDP per
capita ranged largely from a low of 637 international $ to a high of 39,061 international $. Meanwhile,
the number of ATMs per 100,000 adults varied between none (0) and 117, number of fixed broadband
subscriptions per 100 peopffl differed from none (0) and 30.4, and number of mobile cellular
subscriptions per 100 people ranged from a low of 4.75 to a high of 181.

Table 1. Summary statistics of variables in the model: number of obs tions, mean, standard
deviation, minimum, and maximum value of 82 countries 2009-2017.

Variable Observations Mean Standard Minimum Maximum
deviation
GDP per capita, PPP (constant 2011 738 6,691.538 6,167.15 636.88 39,060.91
international §)
Automated teller machines (ATMs) 738 19.35 22.22 0.00 116.99
(per 100,000 adults)
Fixed broadband subscriptions (per 738 2.82 4.55 0.00 30.40
100 people)
Mabile cellular subscriptions (per 100 738 85.34 37.29 4.75 181.33
ple}

ource: World Bank [15] (Author’s compilation).

The results of bivariate analyses utilizing scatter diagrams are displayed in Figure 2 — Figure 4. It can
be seen that there is a strong positive relationship between the number of ATMs per 100,000 adults,
fixed broadband subscriptions per 100 people, and mobile cellular subscriptions per 100 people and
GDP. It means the higher the number of ATMs per 100,000 adults, fixed broadband subscriptions per
100 people, and mobile cellular subscriptions per 100 people, the higher GDP. An increase of one
ATM per 100,000 adults, one fixed broadband subscription per 100 people, and one mobile cellular
subscription per 100 people will lead to an increase of GDP per capita by, respectively, 179, 769, and
90 international $.

GDP GDP = 179.11ATM + 3225.3
40 R?=0.4165
35
30

Source: World Bank [15] (Author’s compilation).

Figure 2. Automated teller machines (ATMs) (per 100,000 adults) and GDP per capita, PPP (constant
2011 international $): 82 countries 2009-2017
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Figure 3. Fixed broadband subscriptions (per 100 people) (FBS) and GDP per capita, PPP (constant
2011 international $), 82 countries, 2009-2017
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Source: World Bank [15] (Author’s compilation).

Figure 4. Mobile cellular subscriptions (per 100 people) (MCE} and GDP per capita, PPP (constant
2011 international $), 82 countries, 2009-2017

The results of random effects regression model for panel data of the effects of ICT on economic
welfare are presented in Table 2. It can be seen that all ICT indicators examined in the study, that are
the number of ATMs, fixed broadband subscriptions, and mobile cellular subscriptions, were
significantly associated with GDP per capita statisticaffly.

The effect of number of ATMs on economic welfare was statistically significant at the less than 0.001
Eenificance level. After confrolling for other factors, an increase of one ) ATM per 100,000 adults
was associated with an increase in GDP per capita by 149 international $. In this study. the number of
ATMs was the strongest factor that influenced economic welfare. This finding supports previous
studies by Rivas [10] and Williams et al. [11] that the number of ATMs can increase financial
productivity and consequently economic welfare.

The effect of number of mobile cellular subscriptions was also statistically significant at the less than
0001 significance level. Other things being the same, an increase of one in mobile cellular
subscription per 100 people will lead to an increase of 18.6 international $ in GDP per capita. In this
study, the number of mobile cellular subscriptions was the second strongest factor that influenced




economic welfare. This finding supports previous studies by Czernich et al. [12] and Minges [13] that
the number of mobile cellular subscriptions can enhance commercial output and hence economic
welfare.

The effect of number of fixed broadband subscriptions was statistically significant too at the less than
0.001 significance level. Ceteris paribus, an increase of one in fixed broadband subscription per 100
people will lead to an increase of 153 international $ in GDP per capita. In this study, the number of
fixed broadband subscriptions was the third strongest factor that influenced economic welfare. This
finding supports previous study by Waverman et al. [14, 15] the number of fixed broadband
subscriptions can expand money-making activities and thus economic welfare [16].

Table 2. Coefficients, Standard Error, test statistic ¢ statistic, and p-value for the fixed effects
regression model of factors influencing GDP per capita, PPP (constant 2011 international §)

Variables Coefficients Standard error ! statistie p-value
Constant 1,786.54 525.47 3.40 0.001
Automated teller machines (ATMs) (per 100,000 149.10 7.54 19.78 <0.001
adults)
Fixed broadband subscriptions (per 100 people) 152.99 3575 428 <0.001
Mobile cellular subscriptions (per 100 people) 1861 2.87 649 <0.001

Source: World Bank [15] (Author’s compilation).

2

S.Conclusions and policy implications

The results of the study clearly show that ICT had strong positive impacts on economic welfare
[17.18]. The present of ATM, fixed broadband, and mobile cellular in a country will undoubtedly
improve economic welfare of a country as these three ICT facilities can enhance economic
productivity in a country. The presence of ATMs can improve financial performance. Meanwhile, the
presence of fixed broadband and mobile cellular can boost economic activities. Therefore, it is
important for countries to enhance its ICT in order to improve its economic welfare.
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