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Since the fourth industrial revolution (IR 4.0), there is a stark difference in terms of 

economic growth between high income and middle income countries, where the 

former exhibits higher economic growth. Simultaneously, there exist a digital divide 

between these two income groups when looking at three components of digitalization 

namely the number of individuals using the internet, number of mobile cellular 

subscriptions and fixed broadband subscriptions. Which begs the question, is it just a 

coincidence or are these components contributing toward the growth of these high 

income countries’ economy? If so, how does other country with low digitalization try 

to narrow or close the gap of the digital divide? Therefore, the first objective of the 

study is to examine the effects of digitalization on economic growth, where 

digitalization is measured by the three components stated above. Also, to reduce the 

digital divide, we look at the second objective, which is to identify the determinants 

of the digital divide. The Generalized method of moments (GMM) panel data analysis 

is used to estimate the model comprising data from more than 120 countries, consist 

of countries in the high and middle income groups, from the years 2000 to 2017. The 

empirical result shows that all component of digitalization used are positively and 

statistically significant determinants of economic growth for both countries in high 

and middle income. Based on the countries’ income groups, urbanization, trade 

openness, age population and human capital are found to be able to influence the 

adoption of either one, two or all three of the digitalization components in this study. 

At which, policy makers could devise a plan or approach to generate more trade 

openness, to incorporate digitalization in workplace and to provide better knowledge 

of digitalization, as well as to focus on increasing internet penetration rate. 
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Semenjak munculnya Revolusi Industri ke-4 (RI 4), terdapat perbezaan yang jelas dari 

segi pertumbuhan ekonomi di antara negara pendapatan tinggi dan negara pendapatan 

sederhana, di mana negara pendapatan tinggi mempunyai pertumbuhan ekonomi yang 

lebih tinggi. Pada masa yang sama, terdapat jurang digital di antara kedua-dua 

kumpulan negara ini apabila melihat pada tiga komponen digitalisasi iaitu jumlah 

individu menggunakan internet, jumlah langganan telefon selular mudah alih dan 

jumlah langganan tetap jalur lebar. Jadi, timbulnya satu persoalan, adakah ini hanya 

sekadar kebetulan sahaja atau komponen-komponen tersebut sememangnya 

menyumbang terhadap pertumbuhan ekonomi negara pendapatan tinggi tersebut? 

Namun, jika benar, bagaimana caranya untuk negara yang mempunyai kadar 

digitalisasi yang rendah ini menutup atau mengecilkan jurang digital tersebut? Oleh 

sebab itu, objektif pertama penyelidikan ini adalah untuk memeriksa impak digitalisasi 

terhadap pertumbuhan eknomi sesebuah negara. Di mana, digitalisasi di ukur 

menggunakan komponen-komponen yang di sebutkan di atas. Justeru, bagi 

mengurangkan jurang digital, objektif kedua diguna pakai untuk mengenal pasti 

penentu-penentu jurang digital. Dengan itu, teknik analisis panel ‘Generalized Method 

of Moment’ (GMM) digunakan bagi menganalisis data yang di ambil lebih dari 120 

negara yang tergolong di dalam kumpulan negara pendapatan tinggi dan pendapatan 

sederhana, dari tahun 2000 hingga 2017. Keputusan empirikal menunjukkan kesemua 

ukuran digitalisasi yang digunakan adalah penting secara statistik dan memberi impak 

positif terhadap pertumbuhan ekonomi negara pendapatan tinggi dan pendapatan 

serdahana. Selain itu, berdasarkan kepada kumpulan pendapatan negara, sesetengah 

faktor seperti pembandaran, keterbukaan perdagangan, populasi umur dan modal 

manusia di dapati mampu mempengaruhi penggunaan sama ada satu, dua atau ketiga-

tiga komponen digitalisai yang digunakan dalam penyelidikan ini. Justeru, pembuat 

polisi boleh mengambil langkah untuk mencipta cara atau insentif bagi menggalakkan 

lebih keterbukaan perdagangan, mengambil guna digitalisasi di dalam tempat kerja, 

memberi pengetahuan lebih tentang digitalisasi dan juga meningkatkan penembusan 

internet. 
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CHAPTER 1 

1 INTRODUCTION 

1.1 Background of the Study 

If asked what makes a country great? What makes them stood out from the others? 

Most of the time, the answer would be related to their states of economic growth or 

economic development. It contributes towards a countries’ development, whether 

domestically or internationally. The economy is usually associated with the ability of 

a country to produce outputs such as exports and imports, to control their demand and 

supply, or a simpler term to make money and sustain expenses. Countries such as the 

United States of America, China, Japan, Germany and the United Kingdom, are all 

well known for having a stable and high economic state in this 21st century. Every 

country has had their fair share of ups and down in the process of maintaining or 

developing their economic state. 

Gordon (2016) on his work of “The Rise and Fall of American Growth”, which is a 

book about an idea that economic growth, is not a steady process that creates economic 

advance at an even, regular pace. Even from the start of the first industrial revolution 

and through the second industrial revolution, with the introduction of factories, mass 

production of textiles, iron, steel and chemical, still some countries could not cope 

with the revolution at that time. Little by little, step by step, countries learn to adapt 

and join in with the first industrial revolution then, embracing the second industrial 

revolution and moving toward a brighter future during the time period of 1760 – 1914. 

Before the introduction of this industrial revolution most people only works for 

themselves. Then after the industrial revolution arises, companies, firms and 

businesses started to be develop. Started to expand domestically, generating tons and 

tons of revenues. After few decades, the businesses or firms then started to branch out, 

creating franchise in their own countries or even across countries throughout the whole 

world. 

Hence, it was in that era, economic development, were mostly contributed by the 

massive rise of infrastructures such as factories, building or machinery the helps to 

creates high output for the country and also toward their export capabilities. Then in 

the 20th century, the world is introduced to the third industrial revolution in which the 

world economies learnt to familiarize with the information and communications 

technology (ICT). At that moment of time, ICT became a new knowledge that 

countries wants to get their hands on as they see its potential to impact the economy 

worldwide. At which, a study by Vu (2004) shows that ICT has significant impact on 

economic growth not only as traditional investment, but also as a boost to efficiency 

in growth, in which a higher level of ICT capital stock per capita allows an economy 

to achieve a higher growth rate for given levels of growth in labour and capital inputs. 
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In addition, ICT is used in various platform in business, marketing, transportation and 

also became a base in the creation of new technology such as smartphones, Bluetooth, 

Blu-ray and Wi-Fi, which are now used by people throughout the world. Apart from 

that, most of these modern technologies require the use or access of the internet, 

something that most of us are fully aware of its capabilities. This type of technological 

innovation are the one that started to really show the potential of creating a better 

economy when technology are incorporated into businesses, policy or trade.  

In which, we begin to see the rise of companies such as Apple, Microsoft, Nokia and 

other technological based companies. Since this is the era of the 4th Industrial 

Revolution (IR 4.0), or also known as the era of digitization, where IR 4.0 could be 

simplified as the era of digital and automation technologies. In which, the IR 4.0 are 

made of nine pillar; Big data, Augmented Reality, Simulation, Internet of Things, 

Cloud Computing, Cyber Security, Systems Integration, Manufacturing and 

Autonomous System. 

Furthermore, with the emerging IR 4.0 and its pillars, it seems to be the perfect time 

for a country to start moving towards digital economy, as it already showed some 

perceived benefits towards a better economy. In which, shows that even business 

nowadays are moving toward online businesses, restaurant having Wi-Fi coverage and 

also application or services through mobile phones. Those are the few examples how 

the digitalization are affecting a businesses or firm’s revenue, and consequently 

reflecting upon their countries’ economy in a good way.  

Therefore, countries would need to have a high amount of digitalization to fully benefit 

from the perks of this newly found industrial revolution. In order to measure 

digitalization, instead of its index, one can look at components of the digitalization 

such as the number of internet user, mobile cellular subscription and also fixed 

broadband subscription. Where research by Katz and Koutroumpis (2013), Moroz 

(2017) and Kotarba (2017) show that these three components are a part of the digital 

index that can be used to measure digitalization, digitization as well as the digital 

economy. 

However, when it comes to the implementation of digitalization there can be seen an 

imbalance among countries in terms of the number of internet user, mobile cellular 

subscription and fixed broadband subscription, especially between high and middle 

income countries. It is a shame that some countries may not be able to enjoy the 

benefits of the IR 4.0. This may be due to the limited capability of some countries to 

adapt with the digital world compared to other countries. They might be lacking the 

technology to sustain the advancement of the digital era or even lacking the knowledge 

of how to operate the new found digitize world in its fullest. As well as having different 

ability to access technology such as the internet or the countries’ own desire in not 

feeling the need of knowing what this new IR 4.0 could bring upon. Therefore, when 

countries are at their own individual pace in utilizing digitalization, a gap is created 

among countries in terms of digital usage. In other word, the digital divide among 

countries. 



© C
OPYRIG

HT U
PM

 

3 

Digital divide, or according to Gunkel (2003) and Mason and Hacker (2003) “the gap 

separating those individuals who have access and use new forms of interactive 

communication and information technology and those who do not”, is the phrase used 

to call this situation. At which, the interactive communication and information 

technology refers to technology such as computers, internet, broadband and other 

technologies. Where in this case the divide is represented by countries in the middle 

income group that are not able to reach the same rate of digitalization as countries in 

the high income group.  

Similar to a study by Quibria, Ahmed, Tschang and Reyes-Macasaquit (2002), where 

there was a stark digital divide among the Asian countries with Singapore having the 

number of internet users of 419 per thousand people to Bangladesh having 0.2 per 

thousand people having access to the internet in 2002. However, according to the 

Internet World Stats (2017), the divide is not necessarily factored by the access to the 

internet, but also by access to ICT and to Media that the different segments of society 

can use. At which, in order to represent how severe the digital divide is Ramirez-

Djumena (2016) found that, 6 billion people are without broadband, 4 billion people 

without internet, 2 billion people without mobile phones and 0.4 billion people without 

digital signal. 

It would be a tragedy if a country misses out on this golden opportunity to gain full 

potential of the IR 4.0 when it is arguably at its peak, where according to Davies (2015) 

this new, digital industrial revolution holds the promise of increased flexibility in 

manufacturing, mass communication, increased speed, better quality and improved 

productivity. In which, it is proven internet has a positive and significant effect on 

labour productivity (Najarzadeh, Rahimzadeh and Reed, 2015). Therefore, if these 

countries do not figure out how to overcome this digital divide issues, the worst thing 

that could and would eventually occur is the country’s downfall in their economic 

development.  

It is evident that nowadays, almost everything is going towards the futuristic 

civilization with the online business such as digitalize currency and the high-tech 

machinery. These entire digitalize infrastructures should be benefited by all country 

throughout the world. Surely, in the next decade or so, there will be more new and 

sophisticated advancement to come. Which means, starting from now, every country 

should have the liberty and capability of accessing and using technology such as 

internet and mobile phone as a step towards the future and a better state of the 

economy. Therefore, this study should be able to help countries to know what step or 

approach needed to be taken in order to have a better digitalization. 

Figures 1.1 – 1.12 show the scatter plot in 2010 and 2015 represented by digitalization 

and economic growth for both high income and middle income group. In which, 

digitalization will be represented by the number of internet user (% of population), 

mobile cellular subscription (per 100 people), fixed broadband subscription (per 100 

people) and economic growth will be real Gross Domestic Product (GDP) (constant 
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2010 US$). Also, at the same time the divide or gap between countries in term of 

digitalization could also be seen in all the figures below.  

Figures 1.1 until 1.6 representing the scatter plot for countries under the high income 

group consisting data in 2010 and 2015, represented by digitalization and economic 

growth. In which, digitalization will be the number of internet user (% of population), 

mobile cellular subscription (per 100 people), fixed broadband subscription (per 100 

people) and economic growth will be real Gross Domestic Product (GDP) (constant 

2010 US$). 

Figures 1.1 and 1.2 show the scatter plot of total internet user vs Real GDP per capita 

in 2010 and 2015 for high income countries respectively. There is an increase in term 

of Real GDP per Capita that can be seen in 2015, where some countries shifts upwards. 

The same can be said for the internet user in 2015, in which almost all the high income 

countries’ internet user had increase to more than 60 % of their population. 

 
 

Figure 1.1 : Internet User Vs Real GDP Per Capita for 2010 for High Income 

Country 
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Figure 1.2 : Internet User Vs Real GDP Per Capita for 2015 for High Income 

Country 

 

 

Figures 1.3 and 1.4 show the scatter plot of the mobile cellular subscription vs real 

GDP per capita in 2010 and 2015 for high income countries. Most of the countries are 

above 100 in term of mobile cellular subscription and many countries had pass 20000 

in term of real GDP per capita. 

 
 

Figure 1.3 : Mobile Cellular Subscription Vs Real GDP Per Capita in 2010 for 

High Income Country 
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Figure 1.4 : Mobile Cellular Subscription Vs Real GDP Per Capita in 2015 for 

High Income Country 

 

 

Figures 1.5 and 1.6 represent scatter plot of the fixed broadband subscription vs real 

GDP per capita for the year 2010 and 2015 for high income countries. Some countries 

started to surpass the 40 mark for fixed broadband subscription in 2015, and most of 

the countries surpassing above the 20 mark in 2015. At which the list of countries in 

the high income group can be seen in Appendix A. 

 
 

Figure 1.5 : Fixed Broadband Subscription Vs Real GDP Per Capita in 2010 for 

High Income Country 
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Figure 1.6 : Fixed Broadband Subscription Vs Real GDP Per Capita in 2015 for 

High Income Country 

 

 

Figures 1.7 until 1.12 show the scatter plot for countries under the middle income 

group consisting data in 2010 and 2015 represented by digitalization and economic 

growth. In which, digitalization will be the number of internet user (% of population), 

mobile cellular subscription (per 100 people), fixed broadband subscription (per 100 

people) and economic growth will be real Gross Domestic Product (GDP) (constant 

2010 US$). 

Figures 1.7 and 1.8 show the scatter plot of total internet user vs Real GDP per capita 

in 2010 and 2015 for Middle Income Countries. There is an increase in both internet 

user and Real GDP per capita in 2015. Where some countries had shifted upward 

surpassing the 5000 mark. Also half of the countries in 2010 with internet user below 

20% had increase above 20% in 2015. The same thing occur for the countries that 

were between 20% and 40%, where they were able to surpass 40% in 2015. 
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Figure 1.7 : Internet User Vs Real GDP Per Capita in 2010 Middle Income 

Country 

 

 

 
 

Figure 1.8 : Internet User Vs Real GDP Per Capita in 2015 for Middle Income 

Country 

 

 

Figures 1.9 and 1.10 show the scatter plot of the mobile cellular subscription vs real 

GDP per capita in 2010 and 2015 for middle income countries. It can be seen a slight 

shift upward in 2015 as there is an increase of real GDP per capita for the countries. 

While the mobile subscription are seen to have surpass the 50 mark for almost all the 

middle income countries in 2015, and some of the countries are even surpassing the 
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100 mark. This somewhat show a rapid increase in term of mobile cellular subscription 

for the middle income countries. 

 
 

Figure 1.9 : Mobile Cellular Subscription Vs Real GDP Per Capita in 2010 for 

Middle Income Country 

 

 

 
 

Figure 1.10 : Mobile Cellular Subscription Vs Real GDP Per Capita in 2015 for 

Middle Income Country 
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Figures 1.11 and 1.12 represent fixed broadband subscription vs real GDP per capita 

for the year 2010 and 2015 in the form of a scatter plot. There is not much change in 

the middle income countries in term of fixed broadband subscription below the 10 

mark, in which we can see in 2010 and 2015 almost a similar graphing where only a 

few countries manage to push above the 5 mark as well as the 15 mark. Some middle 

income countries are still lagging behind in terms of fixed broadband subscription. 

Where, the list of countries in the middle income group can be seen in Appendix B. 

Figure 1.11 : Fixed Broadband Subscription Vs Real GDP Per Capita in 2010 

for Middle Income Country 

Figure 1.12 : Fixed Broadband Subscription Vs Real GDP Per Capita in 2015 

for Middle Income Country 
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1.2 Problem Statement 

Moving from the first industrial revolution, of the coming of age iron and textiles 

industries through the second, with the much more expanded previous industries such 

as steel, oil and electricity industries and third industrial revolution which is the era of 

technology advancement from basic machinery to the high tech and digitize world, the 

world economies have observed the rapid transformation of countries from poor to a 

very rich country. In this era of IR 4.0, the world are no longer fully relying on the old 

industrial revolution as the newly found industrial revolution has shown to be a 

beneficial asset towards a country’s economy. Where it can be seen in the World Bank 

database there are countries with income per capita of more than USD30, 000. Which 

make us wonder to what extent does this IR 4.0 really helps our economy? 

Moreover, there are some countries that are embracing the idea of digitalization well 

ahead of other countries. This can be seen when we look at the number of internet 

users, mobile cellular subscriptions and fixed broadband subscriptions especially in 

countries such Hong Kong, United Kingdom and Korea Republic. At which their 

number of digitalization seem to be higher compared to some other countries. 

However, there are still some countries with significantly low number of digitalization 

that creates a wide gap between them and other countries. This seems to show that 

some countries seems to think that digitalization is the next big thing in order to have 

a greater economy and in order to strive in digital economy, a high amount of 

digitalization is needed. Which begs the question, does the difference in digitalization 

affects a country’s economic growth? A high or low digitalization are much more 

preferable? And why? 

On the other hand, it is clear that most country in the high income group have a much 

higher digitalization compared to other countries especially in the middle income 

group. As mentioned earlier, creating a gap between them in term of digitalization or 

in other term, creating a digital divide. When referring to the figures in Section 1.1, it 

clearly shows a significant amount of digital divide that still exist even in this 

technological era that we live in now. If digitalization actually helps in increasing a 

country’s economic growth, it would be a shame if these countries with lower 

digitalization could not gain the same benefit as other countries.  

In addition, this would be a golden opportunity that any countries should not miss out 

on. Which begs the question, why? With the fourth industrial revolution and the digital 

economy that many countries are rapidly embracing, some of these unfortunate 

countries are still lagging further behind. It is safe to say that countries with low 

digitalization, most probably are still highly relying on the old industries, as they are 

not fully aware of the benefits that this new IR 4.0 could bring. It may also be due to 

their lack of knowledge in this digital economy and how to approach it as well as the 

lack of expertise or infrastructure on new technology. Therefore, what can these 

countries do in order to have a better digitalization and to be at par with other 

countries? 
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Therefore, the research questions of the study comes at hand:  

1.  Does digitalization affect a country’s economy? 

2.  How does different components of the digitalization affect the economic 

growth of a country? 

3.  Which component of the digitalization are contributing the most towards a 

country’s economic growth? 

4.  Are there factor that limits the amount of a country’s rate of digitalization? 

5.  What can countries do in order to increase their digitalization and reduce the 

digital divide? 

 

 

1.3 Research Objectives 

The main objective of this study is to investigate relationship of digitalization on 

economic growth in high income and middle income countries: 

The specific objectives of this study are: 

1. To examine the impact of digitalization on economic growth, and  

2. To identify the determinants of the digital divide. 

 

 

1.4 Scope of the Study 

Since this is the era of IR 4.0, where the economy are moving more towards digital 

economy, this research focuses on digitalization that is to see its impacts on economic 

growth and to know what stimulates the digitalization itself. At which, in this 

particular study, digitalization is being measured by three different factor, which is the 

number of individuals using the internet (% of population), number of mobile cellular 

subscription (per 100 people) and fixed broadband subscription (per 100 people). The 

study consist of more than 120 countries throughout the world, from the years 2000 to 

2017, which is a span of at 18 years. The research consist of data from various 

countries, dividing it into two group; high income and middle income countries.  

At which these country groups were chosen as these income groups have a much better 

sense in term of digitalization especially regarding with the availability of data as well 

as their advancement in technology. Where the data is collected from World 

Development Indicator (WDI) World Bank Database. The data interested in the 

research are quantitative data, consisting of the countries’ Gross Domestic Product 

(GDP) per capita, individuals using the internet, fixed broadband subscription, mobile 

cellular subscription, human capital, labour force, physical capital and others. As a 

result, a multiple regression model is constructed to represent the data for each 

objectives, and it will be then analysed by using dynamic panel regression by running 

through the software STATA 15. 
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1.5 Significance of the Study 

This study is an attempt to show that digitalization are contributing towards the 

development of economy throughout the world. At which, to prove that adopting 

digitalization in a country would result in a better state of economy for both high 

income and middle income countries. Thus, countries that are still relying on the old 

industries, would understand that having a higher digitalization would help to increase 

their economic state for the better. In addition, various industries or businesses that 

are still relying on old industrial revolution could use this study as a realisation that 

this new IR 4.0 is the new source of better revenue for them that could help them to 

strive in their own respective industries as well as helping in contributing towards their 

country’s own economic growth. Furthermore, with the existing digital divide, 

countries could now with the help of this research, close or reduce the gap of the digital 

divide as the determinants of this phenomenon are clearly identified.  

At which, policy makers, could devise a plan or action that could be used in order to 

better approach the determinant identified in the study as it could help in a better 

digitalization. Thus, closing or narrowing the gap of the digital divide between 

countries in term of digitalization. All in all, this research would help other countries 

to compete or catch up with all the well developed countries, as this research proves 

to show the significant and necessity to implement the benefits of the digitalization 

and at the same time knowing and understanding the factors that are influencing the 

adoption of digitalization. Furthermore, future research on similar subject could use 

this research as reference and see that there are other determinants of the digital divide 

compared to other existing literature. 

1.6 Organization of the Thesis 

This thesis are meant to analyse the relationship between digitalization and economic 

growth. While at the same time determining if there exist a digital divide among 

countries and to see the factors that may cause the divide. Therefore, the organization 

of thesis starts in Chapter 2, where we review other research that covers similar matter, 

to understand the extent of the research so far, what have been done and in what way. 

This is to help use to diversify our own research and to explore new boundaries if 

possible. 

Then, we move onto Chapter 3, which focus on the method of the research. In which, 

the research’s model are constructed with relevant variables that are needed for each 

objective are done in this chapter. Also, all the variables used and where it is originated 

are explained in the section as well. Not to mention the estimation method that we 

intended to use are also specified here in the best way possible. 

Furthermore, after understanding what are the basic model used and the method 

intended to be implemented. We move to Chapter 4, at which it focus on the analysis 
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of each model for both objective of the research. Where the result of the analysis are 

then calculated and interpreted in term of econometric analysis. 

Moreover, we progress to Chapter 5. Upon which, a brief insight of the result in 

chapter 4 that focus on the main variable is constructed in order to better understand 

why the result is as it is. Then, a summary and conclusion regarding the research are 

assembled to explain what exactly have the study achieve. Lastly, a short 

recommendation of the research result and also possibility of future study are also 

discuss, mainly on what can be done next, what variables may be used and also 

exploring other method at hand. 

Last part of the thesis, which consist of all the number of reference that are used 

throughout this research from start till finish and any relevant information of the 

research that are in the appendices. 
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