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Income inequality has been constantly increasing throughout the world in recent times. 

Countries are implementing novel ways of reducing inequality through financial and digital 

inclusion. The main challenge lies in the assumption that financial and digital inclusion would 

automatically reduce income inequality. The effectiveness of these services in reducing income 

inequality will be significantly hindered if people lack knowledge and skills to use these services 

effectively. It can be argued that the effect of financial and digital inclusion on income inequality 

will vary depending on their interaction with education level in a country. When financial and 

digital inclusion interact with education, it is hypothesized to have significant effect on reducing 

income inequality. Using fixed effects panel data models, this thesis finds strong interaction 

effect of financial inclusion and education level, but a weak interaction of digital inclusion and 

education level. 
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CHAPTER 1 

INTRODUCTION 

Income inequality has been constantly increasing throughout the world in recent times. It 

has increased in US, Canada, India, China, Russia and even in Europe (World Inequality Lab, 

2018). One may deduce that previous methods to reduce income inequality have not been 

effective, or perhaps they have failed. So, novel ways of overcoming the problem are being 

suggested, among these are digital and financial inclusion. Where financial inclusion aims to 

increase access of financial products and services to the public, digital inclusion targets 

increasing digital access for all. It is a challenging task for policy makers to implement these 

services in a way that benefits the whole society and reduces income inequality. The main 

challenge lies in the assumption that financial and digital inclusion by themselves would reduce 

income inequality. However, research shows that these services follow skill and literacy biased 

pattern and their impact diminishes in low literacy regions (Huang et al., 2019; Le et al., 2019; 

Ramachandran, 2012; Forman et al., 2012).  

In the face of increasing inequality in all regions of the world, World Bank (2018) has 

initiated a Universal Financial Access 2020 Initiative. Financial Inclusion intends to reduce 

extreme poverty and boost shared prosperity by increasing access of useful and affordable 

financial products and services to individuals and businesses. These products and services are 

meant to allow transactions, payments, savings, credit and insurance in a responsible and 

sustainable way. After recognizing financial inclusion as a very important step to achieve 

Sustainable Development Goals, Group of 20 (G20) has committed to implement the G20 High-

Level Principles for Digital Financial Inclusion. Since 2010, around 55 countries have committed 
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to target financial inclusion and more than 60 have already launched or are developing a national 

strategy. Although 69% of adults have an account and 1.2 billion adults have gained access to an 

account since 2011, 1.7 billion people are still unbanked (World Bank, 2018). 

Financial Inclusion is supposed to play a very important role in achieving 2030 

Sustainable Development Goals (SDGs). It is featured as a target in eight of the seventeen goals: 

SDG1, on eliminating poverty; SDG 2 on fighting hunger; SDG 3 on ensuring healthy life and 

wellbeing; SDG 5 on realizing gender equality; SDG 8 on encouraging economic growth and job 

creation; SDG 9 on industrial development, innovation, and infrastructure; SDG 10 on reducing 

inequality; and SDG 17 on solidifying implementation means. Financial Inclusion is intended to 

spur growth by increasing savings which would help grow investment and consumption. It is due 

to its important role in achieving SDGs and ultimately reducing poverty and income inequality, 

careful steps are needed to be taken (UNCDF).  

Steps to effectively extend digital technologies have also lagged behind.  The world 

development digital dividends report argues that the aggregate broader development benefits of 

dispersion of digital technologies, especially internet, has fallen short and is unevenly 

distributed. In some cases, the digital technologies did help boost growth, improve service 

delivery, and create jobs; but in other cases, it strengthened concentration of market power, 

amplified inequality, and increased control of government. If delivered correctly, it has potential 

to decrease inequality and increase opportunities, like it did in China where 8 million 

entrepreneurs can use e-commerce platform to export goods to 120 countries. However, in other 

cases internet dispersion did not increase employment opportunities as workers lacked skills to 

efficiently use the service. 
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Although Many countries are taking steps to increase financial and digital inclusion, its 

effectiveness in reducing poverty and income inequality will be significantly hindered if people 

lack knowledge and skills to use these services effectively. To tackle this issue, some scholars 

have recommended increasing digital and financial literacy (Forman et al., 2012; Huang et al., 

2019; Le et al., 2019); Ramachandran, 2012). However, not only there is lack of data on 

financial and digital literacy, it is also a difficult aim to achieve as a policy instrument. The next 

best alternative is to increase education enrollment in general. This paper argues that the best 

way to reduce income inequality through financial and digital inclusion would be through 

educating the public. The reasoning is based on the argument that education makes people 

capable of using these services more effectively. When financial and digital inclusion interact 

with education, it is hypothesized to have significant effect on reducing income inequality. 

This paper adds to the existing literature in several ways. First it revisits the relationship 

between income inequality and education with improved data. After that it develops a financial 

inclusion index using Sarma’s (2008) methodology, which is then made to interact with 

enrollment in education to see its impact on income inequality. At the same time, the paper also 

interacts digital inclusion with education. Furthermore, special care has been taken in collecting 

and cleaning the data. This paper uses new and up-to-date data; where previous research on 

income inequality suffered from poor data, this paper uses a standardized dataset with widest 

coverage over time and countries. Moreover, analysis of the data revealed more than 20 countries 

with different names in the datasets, e.g. Iran and Islamic republic of Iran, these have been 

corrected while merging the data to ensure no data is lost.  
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This paper proceeds as follows. Next chapter discusses trends of income inequality 

throughout the world. Chapter three presents theory and rationale behind the relationship 

between financial and digital inclusion with education level. Chapter four reviews the literature 

on relationship between inequality and financial inclusion, inequality and digital inclusion, and 

inequality and education. Chapter five discusses research design with detailed discussion of data 

and methodology. Chapter six presents result and analysis. The final chapter concludes. 
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CHAPTER 2 

TRENDS IN INCOME INEQUALITY 

According to World Inequality Report 2018 compiled by World Inequality Lab, income 

inequality has been on the rise throughout the world. The report unites macro and 

microeconomic inequality data to evaluate the prevalence of inequality in different countries and 

regions of the world. They combine all transparent data sources like national income and wealth 

accounts, household surveys, fiscal and inheritance data to get the estimates (World Inequality 

Lab, 2018). 

According to the report, income inequality in 2018 increased at different speeds in all 

regions of the world. One way of looking at inequality is by looking at how much income from 

Figure 1: Share of National Income of top 10% income group. 
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national income accounts is captured by nations top 10% richest. This is shown in Figure 1 

below, according to which, the income captured by top 10% richest of the population was  

highest in Middle East and lowest in Europe. However, the main cause of concern is the 

difference of 24% in top and bottom regions in the table. This points towards the impact and 

important role of national policies and institutions that shape the distribution of income. 

The general trend of inequality in different regions of the world is shown in the Figure 2 

below. Some regions exhibit increasing trend, but others show decreasing trend. India, US-

Canada and Europe almost started from the same level of inequality in 1980, but they stood apart 

in 2016. And the regions with highest inequality like Middle East, Brazil and Sub-Saharan Africa 

still face the same problem and remain the most unequal regions. 

A closer look at Figure 2 shows that there is an increasing inequality trend in India with 

share of national income by top 10% increasing from about 32% to about 55% from 1980 to 

2016. In US-Canada, we see a similar trend of increasing inequality from about 34% in 1980 to 

47% in 2016; although the pace of increase is far lower than in India. The case of China is 

similar to that of US-Canada; there is an increasing trend with inequality increasing from 28% to 

41%. However, the case of Russia is interesting, as there was very low inequality of 21% in 

1980, which rose significantly from 23% in 1991 to 48% in 1995, and after that there were 

several ups and downs around a mean of 46%. And although Europe has the lowest inequality of 

all regions, it still increased from 33% in 1980 to 37% in 2016.  

Breaking the increasing trend of inequality are the regions with high inequality. These 

regions include Middle East, Brazil and Sub-Saharan Africa. In Middle East, the inequality 

decreased from 66% in 1990 to 61% 2016. In Brazil, it decreased from 59% to 55%. And in Sub-
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Saharan Africa, the inequality has remained almost constant at a mean of around 55%. However, 

there is no reason to celebrate because the inequality was already so high and has not decreased 

significantly (World Inequality Lab, 2018). 

 

 

 

 

 

 

 

 

 

 

 

 

Another way of looking at inequality trend is by comparing share of national income of 

top 1% against bottom 50%. Figure 3 shows this comparison in US and Western Europe and 

Figure 4 shows it throughout the world.  

In US, the share of income by top 1% has increased significantly from about 11% in 1980 

to about 20% in 2016. And opposite has happened for bottom 50%, with their income share 

reducing from 20.5% to 13%. This opposite trends in incomes of the two groups has had sharp 

impact on overall inequality in the United States. 

Figure 2: Income Inequality in different regions of the world. 
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In the case of Western Europe, there has been a slight change in income share of the two 

groups. As seen in Figure 3 below, the top 1% share of income has increased by a mere 2% from 

10% in 1980 to 12% 2016. And the share of bottom 50% has reduced from 24% in 1980 to 22% 

in 2016. Overall, the rate of change of income has not been drastic.  

Finally, a very important analysis is the comparison of share of income of the two groups 

throughout the world. The graph shows that the income share of two groups has gradually 

increased, although the share of top 1% has increased more. The share of income of top 1% has 

increased from about 16% in 1980 to 20% in 2016. And the income share of bottom 50% has 

increased form 8% in 1980 to 10% in 2016. This means that the global middle class is the group 

that has lost most. (World Inequality Lab, 2018). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Income Inequality in United States and Europe. 
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Figure 4: Share of income of Global top 1%. 
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CHAPTER 3 

LINKING EDUCATION WITH FINANCIAL AND DIGITAL INCLUSION 

 

 

3.1       Education and Financial Inclusion: 

As financial inclusion is a target in eight of the seventeen sustainable development goals, 

it is vital that its implementation is effective. According to World Literacy Foundation report 

2018, illiterate people find it difficult to balance a chequebook, filling out a home loan 

application, reading a bank statement, using computer to do banking, and calculating a financial 

investment among other financial decisions (Gualteros, 2018). Not only education helps increase 

the use of financial services, but it also increases the possibility of benefiting from these services. 

Therefore, education amplifies the impact of financial inclusion quantitively and qualitatively. 

Gualteros (2018) found serious repercussions of illiteracy for financial inclusion. The 

report states that individual’s ability to create financial wealth, build healthy and stable families, 

and make entrepreneurial decisions diminish if he or she is illiterate. The opportunity cost of 

illiteracy is the lost wealth that people would have gained if they understood mortgages or loans, 

and in many cases illiterate people make financial decisions without fully understanding them. 

This is a major problem in countries like Egypt where illiteracy rate is 28 percent, as Ain Shams 

University claims that many illiterate adults in the country don’t even know how to use credit 

cards and ATMs. Similarly, Walker (1980) research on agricultural credit in developing 

countries found that illiterate small farmers regarded loan application forms with hostility as they 

couldn’t understand the content of these forms.  

In a study on automated teller machines (ATMs) in Bangladesh, Mahmud et al. (2015) 

found that literate people benefited more from the service. They used survey method to find that 
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education level was an important factor in determining the effectiveness of the service. Similarly, 

Danlami et al. (2014) study in Nigeria found that majority of ATM users were educated. They 

found the association between education attainment of respondents and their usage of ATMs, 

which implies that education encourages people to use the service more. They also found that 

among different occupations, civil servants used the service most, which again reinforces their 

claim as this occupation group his well-educated. 

Research also shows the importance of education for financial information and inclusion. 

In a study by Babych et al. (2018), they found that people with lower educational attainment 

were more likely to have less financial information. In a survey in Georgia in 2016, the 

researches asked questions to 1000 individuals related to inflation, interest rate, financial risks, 

and effective interest rates. The study found that only 5.8% of the people could answer all four 

questions correctly while more than 50% only answered one or no correct answers. One of the 

main reasons cited for poor financial knowledge of respondents was low level of educational 

attainment, as less educated people were more likely to answer the questions wrongly. 

Agyemang-Badu et al. (2018) also argue that education is very important for successful inclusion 

of people in financial system. Their regression results indicate a significant positive impact of 

education on financial inclusion. They reason that education is essential as it provides individuals 

with information on availability of financial institutions, the need to save, and relevance of 

financial intuitions for business and family among other things.  

Moreover, studies also show that financial inclusion might even increase income 

inequality if people are illiterate. Huang et al. (2019) study in 30 provinces of China found that 

lower level of education in rural areas of China caused financial inclusion to increased income 
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inequality between rural and urban areas in the short run. The paper argues that rural residents 

could not use financial services effectively because of their lack of knowledge about the services. 

Therefore, according to them provinces with higher education levels in rural areas would use 

financial services more effectively, which would ultimately lower urban-rural income gap in the 

short run. Recognizing the importance of education, China has been targeting increasing literacy 

rates in rural areas over the past 30 years through poverty student loans and equality of college 

admission among other plans.  

 

3.2       Education and Digital Inclusion: 

The way an educated person uses internet differs from the way an uneducated person uses 

internet. A target of universal digital inclusion is a misplaced target because illiterate people 

can’t use internet efficiently. Moreover, illiterate people are also not able to understand the 

content on internet as it’s in a different language.  

In a 2014 report by McKinsey & Company (2014) on barriers to internet adoption, they 

found illiteracy to be one of the main barriers. According to their findings, close to 100% of 

online population could read and write, and 28% of offline population was illiterate. The report 

found that under sourced education system and user incapability’s like lack of digital literacy and 

language literacy were major reasons for not adopting internet.  

Kenny (2002) argues that the target of universal internet access as a tool of reducing 

poverty is misplaced. He maintains that the widespread access of internet would not be beneficial 

because illiterate and poor people cannot take full benefits of the service. According to author, 

internet usage requires a person to be educated to use it constructively. Similarly, a study by 

Birru et al. (2004) noted how students in grade 3 and 8 used internet to search medical 
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information. Their results showed that most health websites required high school level reading 

proficiency; therefore, low literacy created hindrances and informational obstacles for people 

while searching for medical information on internet.  

Another important reason for illiterate people not being able to use internet effectively is 

the language barrier. According to a 1999 survey, 72% of websites on internet were in English, 

12 % in Japanese and German, and remaining in other major language (qtd. in Kenny, 2002). 

Since, uneducated people in non-English speaking countries can’t understand English, it limits 

their ability to use internet fruitfully. According to Kenny (2002), minority languages are 

severally under-represented on World Wide Web; for example, the minority language Igbo 

spoken by 17 million people in Nigeria was almost completely absent from the internet.  

Moreover, not able to understand the content on internet also increases the digital divide; 

where educated people are more likely to use internet. A study in Africa showed that 87% of 

internet users in Zimbabwe and 98% in Ethiopia were graduates from a university. This meant 

that majority of internet users in these countries were well educated. Moreover, another study 

conducted in Jakarta, Tokyo, Beijing, Singapore and Seoul, showed that English speakers were 

two to four times more likely to use internet than non-English speakers. This means that more 

educated people not only use internet more effectively, they are indeed more likely to use it in 

the first place (qtd. in Kenny, 2002) 

Based on the rationale, as discussed in this chapter, that education helps people use 

financial and digital services in a productive way, this paper tests following hypothesis: 

 

Hypothesis 1: Education level has negative and significant impact on income inequality. 
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Hypothesis 2: Financial Inclusion is hypothesized to have strong negative marginal effect on 

income inequality after its interaction with education level. 

 

Hypothesis 3: Digital Inclusion is hypothesized to have strong negative marginal effect on 

income inequality after its interaction with education level. 
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CHAPTER 4 

LITERATURE REVIEW 

This section will review literature on the relationship between dependent variable, 

income inequality, and the main variables of interest i.e., financial inclusion, digital inclusion, 

and education. Although research on education has been going on for a very long time, literature 

on financial and digital inclusion is very recent. 

 

4.1       Income Inequality and Financial Inclusion 

This research area is new with most studies only conducted in last couple of decades; and 

results of these studies are mainly inconclusive. Where some studies have found the results to be 

negative and significant (Neaime et al. 2018; Le et al. 2019; Huang et al. 2019) others have 

found it to be insignificant (Agyemang-Badu et al. 2018; Park et al, 2016) and some have also 

found the relationship to be positive and significant (Anas et al., 2017). The results vary as the 

methodologies and regions covered in these studies change.  

A study by Neaime et al. (2018) analyzed the impact of financial inclusion on income 

inequality in MENA region. In past few decades MENA region registered high unemployment, 

high inequality, financial exclusion and political marginalization, which made people protest in 

Tunisia, Egypt, Syria, and Libya. Hence, several governments in the region implemented policies 

aimed at reducing economic and financial exclusion. the paper uses Generalized Method of 

Moments (GMM) and Generalized Least Squares (GLS) to find the impact of financial inclusion 

on income inequality in eight MENA countries over the period 2002-15. For income inequality 

they used Gini coefficient, and to calculate financial inclusion, they used data on number of 
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Automated Teller Machines (ATMs) and commercial banks per 100,000 adults from 

International Monetary Fund Financial Access Survey database as proxies. After controlling for 

Secondary enrolment ratio, Labor force female (% of all), population, inflation, age dependency 

ratio, and GDP, their results indicate that the relationship between inequality and financial 

inclusion was negative and statistically significant at 1% level. The results hold even after 

several transformations are applied. This implies that having high number of banks will help 

poor to access financial services, which would reduce in income gap. These results hold in 

Egypt, Tunisia, Morocco, Qatar, Saudi Arabia, UAE, Algeria, and Jordan.  

A noteworthy study by Le et al. (2019) tests the impact of financial inclusion on income 

inequality in transition economies. Transition economies are those economies which are in the 

process of transforming from planned to market economies. These countries include Central and 

Easter European countries, Baltics, and also some commonwealth independent states in Asia. 

They use two-stage least squares (2SLS) model and simple panel regression to uncover this 

relationship in 22 transition economies from 2005 to 2015. The study found a negative and 

statistically significant relationship between financial inclusion index and GINI coefficient. 

Although the relationship was significant in both models tested, but the coefficient of financial 

inclusion varied significantly. The authors provide policy recommendations stating that the 

success of financial inclusion to reduce inequality largely depended on financial improvement in 

rural areas. This can be achieved by improving the literacy rates and by teaching people how to 

use financial services. They also recommend expanding some banking services like payment 

transfer and savings.  Finally, they also suggest that in some cases financial services should be 
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provided free of cost to the poor to increase the penetration. Although this would be costly for 

institutions in the short run, in the long run this would benefit the whole society. 

To study the impact of financial inclusion in Asia, Park et al (2016) used data on 37 

developing Asian economies from 2004 to 2012; they failed to achieve significant relationship 

between the two variables in five of seven models. They built their own financial inclusion index 

using five separate measures, to cover the availability and usage of banking services. To test 

their hypotheses, they use 7 different specifications to analyze the impact of financial inclusion 

on income inequality. They found that the relationship between the two variables was significant 

in only 2 of the 7 specifications. A reason could be that these 2 models had more control 

variables than other models. The authors conclude that improving the provisions for young and 

old people in terms of retirement pensions, better rule of law and financial regulatory oversight 

among other things would increase financial inclusion, which would ultimately lower income 

inequality. The results reveal that economies with large population had greater access to financial 

services, and those with high dependency ratios had lower access. This would have important 

policy implications for rapidly aging populations. Moreover, they also found that good 

governance and high institutional quality increased financial inclusion significantly in Asia. 

Finally, the study also found strong correlation between financial inclusion and poverty, a major 

issue in Asia. Hence, financial inclusion is deemed necessary to reduce poverty and income 

inequality in developing Asia. 

Another study by Agyemang-Badu et al. (2018) did not find a significant relationship 

between income inequality and financial inclusion in Africa. Although there have been many 

reforms targeting the financial sector to trigger economic growth in Africa and reduce the 
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income gap between rich and the poor, they have significantly failed, and Africa remains the 

poorest and one of the most unequal regions in the world. The scholars used Palma index to 

measure income inequality, and for financial inclusion, they built their own index for 48 African 

countries between 2004 to 2015, keeping in mind the prevailing conditions and availability of 

data from World Bank Development Indicators. They built this index using data on ATMs, 

commercial bank branches, borrowers from commercial banks, and depositors with commercial 

banks. Their analysis revealed a negative relationship between the two interest variables, 

indicating that financial inclusion reduced inequality, although the result was not statistically 

significant. However, a main reason of this insignificance could be the prevalence of poor 

democratic conditions in these countries. 

Moving on, Huang et al. (2019) used Chinese provincial data on 30 provinces from 1985-

2013 to analyze the impact of financial inclusion on urban-rural income inequality in the short 

and long run. They used panel cointegration method on 870 observations to reveal that financial 

inclusion narrowed urban-rural income inequality in the long run but increased it in the short run. 

They got similar results using different estimation methods with the coefficient of financial 

inclusion being negative and significant at 10% level in the long run. And in the short run 

Financial inclusion coefficient was positive and significant in most of the models. The scholars 

provide two reasons for the unexpected short run consequence of financial inclusion on urban-

rural income inequality; it could be due to different expansion speed of financial networks 

between urban and rural areas, another reason could be the lower financial literacy rate in rural 

areas of China as compared to urban areas. According to the authors, financial inclusion policies 

were consistent with the goals of central and local governments in China, as they were being 
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implemented effectively. Although the policies were successful in the long run, the short run 

opposite effects were also improving gradually. 

Another study on the relationship between inequality and financial inclusion was done by 

Anas et al. (2017) in Indonesia. The scholars used panel data of 31 provinces in Indonesia 

between 20005-2013 to build simultaneous equation models based on multiple linear regression 

methodology. The research found some interesting results; it found that the impact of financial 

inclusion on poverty was negative and statistically significant, but for inequality the relationship 

was positive and significant. This meant that financial inclusion decreased poverty but increased 

income inequality in Indonesia. The results are interesting and not consistent with other 

literature. The model built by the scholars was very simple and did not control for important 

variables. Therefore, it is likely that their model was underspecified, which might have shown 

some unexpected results.  

Another study by Sethy et al. (2018) analyzed the relationship between financial 

inclusion and income inequality in India. It used financial inclusion index (FII) to find that no 

state in India had high financial inclusion during the period under consideration. A close 

inspection of the data revealed that in 2015, the number of commercial banks in India was 152 

and total operating branches were 125672. Although the number of branches increased in rural 

areas, but its proportion in total number of branches reduced. The highest growth in terms of 

proportion of branches was in Semi urban areas, where the proportion of branches increased 

from 22.8 percent in 2007 to 26.8 percent in 2015. Furthermore, they found that some of the 

states including Kerala, Goa, Delhi, Punjab, Tamil Nadu, and West Bengal had medium financial 

inclusion, and rest of the states had low financial inclusion.  In terms of percentage of account 
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holders, Himachal Pradesh lead with 89.1% of population with bank accounts, Goa with 86.8%, 

Uttarakhand with 80.7% and Delhi with 77.7%. Furthermore, they used data from 22 Indian 

states to build a model of Financial Inclusion with only three control variables. Their results 

indicated that there was significant relationship between financial inclusion and inequality. 

Hence, they encourage the government to pursue Financial Inclusion to bring people out of 

poverty. 

4.2       Income Inequality and Digital Inclusion. 

In the case of digital inclusion and income inequality, the results are mixed but mostly 

incline towards negative relationship. Where most studies indicate a negative relationship 

between the two variables, few studies also find no significant relationship. 

Liu (2017) used a sample of 51 countries from 1991 to 2005 to examine the impact of 

internet diffusion on income inequality. The author uses lightning density as an instrument for 

internet diffusion to take care of potential endogeneity issue. The data on lightening density is 

explained by satellite data on lightning intensity and is taken from National Aeronautics and 

Space Administration (NASA). After controlling for openness, GDP per capita, population 

growth, education level, and initial level of inequality, the study finds negative and statistically 

significant effect of internet diffusion on income inequality. After that the paper also performs 

sensitivity analysis by changing the sample years (1991-1999); these analyses also confirm the 

results which remain unchanged. 

Houngbonon et al. (2017) analyzes the impact of high-speed broadband internet on 

income inequality in France. They employ unique town-level data on broadband adoption and 

quality to find its effect on mean income and income distribution using both Wald-DiD and OLS 
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estimation. Their model provides evidence for their hypothesis that broadband adoption and 

quality increases mean income and deceases income inequality. Moreover, their robustness 

checks also reveal similar results with broadband adoption and quality having significantly more 

impact on the income level of bottom deciles when compared to top deciles. Therefore, they 

encourage the use of policy targeting the deployment of faster broadband internet. 

Panichsombat (2016) use panel data to analyze the impact of internet penetration on 

income inequality in Asia Pacific. Although their focus was Asian economies, they used data on 

191 countries for period 1990 to 2015 to yield their results. Model 1 showed that number of 

internet users had weak and negative correlation with inequality. Model 2 showed that internet 

penetration had significant impact on reducing income inequality in OECD countries when 

compared to non-OECD countries. In Model 3, the effect of internet penetration in Asia Pacific 

increased inequality when compared to rest of the world. And in Model 4, they found that the 

negative impact of internet penetration on income inequality was lower in developed Asia when 

compared to developing Asia. 

Similarly, the study by Caria et al (2018) examine the determinants of income inequality 

in Southeast Asian countries. The study uses panel regression analysis to find the impact of 

technological change, tax policy and globalization on income inequality. Using internet 

penetration as a proxy for technological change, the study finds negative and significant impact 

of technological change on income inequality. Moreover, Globalization measured by GDP and 

trade to GDP ratio had increasing but insignificant impact on inequality, and tax revenue to GDP 

ratio also had negative but insignificant coefficient.    
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In the case of USA, businesses and corporations made huge investments in internet 

during 1990s. Forman et al. (2012) use data from 1995 to 2000, when internet investment was 

highest, to trace the relationship between internet investment and county-level wage growth. 

They first find a significant but small correlation between internet investment and wage growth, 

before finding that it also led to an increase in regional wage differentials. Their analysis presents 

a puzzle where internet access is widespread, but the payoffs are not. In 6 percent of counties 

representing 42 percent of US population, internet investment was correlated with wages and 

employment growth. However, these counties already had high income, high skills and 

concentrated information technology. Due to internets significant impact on these counties, the 

regional wage inequality in US increased significantly. Their results suggest that internet 

dispersion followed skill biased pattern as highly educated labor force used internet more 

effectively to realize wage gains. Other factors included industry composition, income, local 

population size, and composition of local labor market. However, internet investment had 

significant impact on wage rates in only few counties, the overall effect was not significant. 

 

4.3       Income Inequality and Education 

The literature on the association between education and income inequality has a long 

history and the relationship is mostly conclusive i.e., education reduces income inequality. The 

link between the two variables can be found in the works of Adam Smith, who in his book “An 

Inquiry into the Nature and Causes of the Wealth of Nations” said that education made it 

possible for a person to gain skills and capabilities which benefits the individual and also society. 

Similarly, Alfred Marshall argued that education and training were very important for an 
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economy and should be considered national investment. He went further and suggested that 

every individual in a society should be required to take general training courses which would not 

only improve their current skills but would help them gain more skills (qtd. in Shahabadi et al., 

2018).   

Another study by Kang H. Park (1996) analyzes distribution of income due to education 

variables using cross section data on 59 countries. In their model, they only control for the level 

of educational attainment, dispersion of educational attainment and GDP per capita. They 

hypothesize that education would have negative impact on inequality because this relationship is 

the essence of human capital theory and also because law of diminishing returns to education has 

been documented by previous literature. Their results show that the dispersion of schooling 

among labor force has positive impact on income inequality. The study also points out that the 

dis-equalizing effect of schooling on income inequality is larger than suggested by previous 

studies. 

Gregorio et al. (2003) used panel data for the period 1960 to 1990 to analyze the 

relationship amongst level of income, level and dispersion of education, and income inequality 

across countries. After controlling for educational inequality, educational attainment, GDP per 

capita, social expenditures and income dummies, they find that countries with higher educational 

attainment had lower income inequality, and inequality of schooling had a positive impact on 

income inequality. They also found similar results after using lagged independent variables to 

control for possible endogeneity problem. 

A study by Shahbadi et al (2018) studies the impact of education on income inequality in 

a selection of Islamic countries between 1990 and 2013. They take care of heterogeneity of the 
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units and risk of bias in results by using Panel data model to produce unbiased and consistent 

results. They find that enrollment rate in primary and secondary schools has a negative and 

statistically significant impact on income inequality. Their study finds education as one of the 

most effective ways to reduce income inequality. Education not only creates economic 

opportunities but also improves labor productivity by improving quality of workforce. However, 

another interesting aspect of their results was that university education increased income 

inequality. Their reasoning for this result is that firms probably pay higher wages to university 

graduates due to their better skills when compared to work force trained in primary and 

secondary schools.  

Coady et al (2017) use new econometric techniques to uncover the relationship between 

the two variables. They use dynamic panel estimation techniques to take care of 

endogeneity problem and the statistical results also show that their dynamic estimators are 

consistent. Their results indicate a positive and statistically significant relationship between 

inequality of schooling and income inequality, especially among older age cohorts and in 

emerging and developing countries. They also found a positive and significant relationship 

between income inequality and average years of schooling, which is small and is not always 

significant. However, they found a negative relationship with years of schooling of younger 

cohorts.  

An important study by Abdullah et al (2013) tries to find the relationship between income 

inequality and secondary enrollment in Africa. Education and income inequality are both major 

issues in Africa and the exact relationship and mechanisms between the two variables are 

significant. They revisit previous empirical literature on the relationship between the two 
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variables to provide a meta-regression analysis of 64 empirical studies using 868 estimates. Their 

results indicate that education impacts both tails of the income distribution by having a negative 

impact on the income of top earners and positive impact on the income of bottom earners. In 

some of their models, they also found that secondary schooling had a stronger effect on reducing 

income inequality than primary schooling. Furthermore, their main hypothesis was confirmed as 

they found that education had a strong impact on reducing inequality in Africa.  

Some other country specific studies also found a significant and negative relationship 

between the two variables. Lam et al (1991) decomposition of standard human capital earnings 

equation for the period 1976-1985 led to the conclusion that reduction in variance of schooling 

had a negative impact on income inequality. However, this impact of education on inequality, 

which was very high during this period, was offset due to other sources of inequality. Another 

study by Tinbergen (1972) used number of years of schooling as a proxy for quality of labor and 

the theory which considers income distribution as the distribution of prices of factors of 

production to explain variation in income distribution in USA, Canada and Netherlands. Some of 

the findings indicate that an increase in years of schooling had only a moderately reducing 

impact on inequality in the three countries.  
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CHAPTER 5 

RESEARCH DESIGN 

 

  

This section will discuss the variables used for analysis in this study. For dependent and 

main interest variables we first discuss how previous research tackled the issue of lack of data, 

and then provide the source of data and the reason to use it in this study. The variables used for 

this study are shown in Table 1 below. 

 

Table 1: Summary Statistics 
 

Variable Source Obs Mean Std.Dev. Min Max 

Inequality SWIID 5355 37.78 8.603 17.3 62.6 

Education WDI 3709 43.391 18.9 0 98.381 

Internet WDI 3431 21.131 27.142 0 98.2 

GDP Per Capita WDI 4874 12375.2 16852.42 182.709 112000 

Inflation WDI 4464 23.39 184.956 -18.109 7481 

Unemployment WDI 3585 8.431 5.853 .16 44.157 

Trade WDI 4685 79.02 53.738 .175 442.62 

Pop Growth WDI 5037 1.443 1.351 -6.185 16.332 

Govt effective WGI 2653 .088 .976 -1.776 2.437 

Borrowers IMF 818 197.197 220.337 .018 1232.996 

ATMs IMF 1644 45.434 46.069 0 288.632 

Branches IMF 1764 18.229 17.773 .132 110.939 

Depositors IMF 759 579.186 582.211 .473 3379.808 

Credit  IMF 4334 45.183 42.115 .005 312.019 

Accounts IMF 973 1225.374 1193.608 1.3 7987.9 
 

Source: Authors’ Calculations based on data obtained from sources mentioned. 
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This section also discusses the problems of research design faced by previous studies. A 

viable research design for testing the relationship between income inequality, financial inclusion, 

digital inclusion and education would need to confront problems present in previous literature. 

These problems include specification error, unreliable measurement of variables, and small 

sample size in previous literature (Muller, 1988). This paper will first discuss these hinderances 

in each variable of interest before providing an effective solution to each problem. 

 

5.1       Income Inequality data. 

There are several ways on measuring inequality. These methods include calculating 

inequality using graphs, indices and ratios. In the case of ratios, Inequality can be represented by 

a simple graphical method of Lorenz curve shown in graph below. The horizontal or x-axis rank 

the cumulative number of income recipients from poor to rich and the y-axis or vertical axis 

present cumulative percentage of total income.  The 45 degree line represents “Line of equality: 

where everyone receives equal share of income. Hence, the more the distance of curve from 45-

degree line, the more inequality is present in a society. The graph below shows that poorest 20% 

of the population owns 4.2% of the income, and richest 20% own 47.7% of the total income 

(Afonso et al., 2015). 

Another method of calculating inequality is through indices like Gini index, Atkinson’s 

index, Hoover index, and Theil index and General Entropy (GE) measures. Gini index is a 

widely used index which uses the Lorenz curve to derive inequality. It calculates inequality by 

dividing the area between 45-degree line and the curve with total area below the 45-degree line. 
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The higher the number, the higher the inequality in a society. Whereas, Hoover index calculates 

the maximum vertical distance between the Lorenz curve and 45-degree line. It shows the  

 

 

 

 

 

 

 

 

 

income that has to be redistributed to attain perfect equality. Moreover, Atkinson’s index is a 

popular welfare-based measure of inequality. The index represents opportunity cost, where it 

represents the percentage of income that society must forgo to have more equality between its 

citizens. Therefore, if inequality is high then giving up some income by rich will mean more 

equal distribution. And the Theil index and General entropy measures break down inequality into 

population groups or income sources or into different dimensions useful for policy making 

(Afonso et al.,2015). Finally, inequality can also be measured through ratios like decile 

dispersion ratio, Palma ratio or 20/20 ratio.  Decile ratio measures the average income of richest 

x % (10) of population to income of poorest x % (10%). The Palma index follows similar 

methodology by comparing income of top 10% of the population with bottom 40% of the 

population (Cobham et al., 2016). And 20/20 ratio is Used by the United Nations Human 

Figure 5: The Lorenz Curve. 
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Development Report, where it compares income of richest 20 % with poorest 20% of the 

population. 

The presence of these methods did not solve the major hinderance faced by previous 

research on inequality and democracy. Several studies have transformed data into different ways 

to analyze the impact of democracy on income inequality. Measurements of inequality have been 

imprecise as different scholars experimented with different methodologies. Where some scholars 

used household surveys, others used only urban surveys, and some even used pre or post-tax 

returns. A brief review of these methods will reveal the evolution of inequality data and 

methodology. This has led to the development of the data produced by Fredrick Solt, which we 

use here. We start the review from 1985. 

Several studies tried to analyze the relationship between income inequality and 

democracy. In 1985, Bollen et al. (1985) used the data on income inequality provided by world 

bank sources. They only focused on data originating in national surveys, but they only got a 

sample size of no greater than 60 including some missing data. And as a measure of inequality, 

they took the ratio of wealthiest 20% with poorest 40% of the population. Muller (1988) 

compiled his own data set, as he was not satisfied with the existing compilations. He compiled 

data on Gini coefficient from 55 noncommunist countries from 1965-75 based on the assumption 

that the measurements of inequality were comparable within 11-year intervals. Similarly, 

Simpson (1989) also created his own dataset on inequality by combining estimates from all 

surveys of individuals that fall between 1965 and 1975. He further added some non-Eastern bloc 

countries and removed other countries that did not meet the criteria he set. After further analysis, 

he came up with data for 62 nations.  
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The search for a viable dataset on income inequality continued in 1990s. In 1992, John () 

used two measures of inequality, i.e., Gini coefficient and percentage of income going to top 

quantile of the population to create dataset for 60 countries. Their data differed from Muller as it 

household surveys and not only data on economically active population. In 1997, Burkhart () had 

to decide on which data set to use, so compared the dataset provided by world bank and by 

Hoover (). He argued that although both datasets and their calculating methodologies were not 

perfect, but they were best possible datasets available. So, he used both data from both sources to 

create a sample. And in 1998, li et al used a new data set on Gini coefficients. While discussing 

the pitfalls in the available inequality data, he mentioned that the definitions of what was being 

measured by the Gini coefficient varied across countries, so it was difficult to do a cross-

sectional study. A further analysis revealed that there was statistically significant difference in 

income-based and expenditure-based inequality coefficients. Therefore, he used a methodology 

to adjust for the differences between income based and expenditure-based coefficients. 

Moreover, as the method used to calculate Gini index varied in different sources, he tried to 

standardize the data points using his own methodology. 

As we move into the 21st century, the availability of data was improved. The inequality 

index used in this study is Standardized World Income Inequality Database (SWIID), provided 

by Frederick Solt. The dataset contains information on 196 countries from 1960 to present time. 

It offers widest possible coverage across countries and over time to meet the need of scholars 

working on the topic of income inequality. It uses data from various sources including datasets 

from OECD Income Distribution Database, Eurostat, World Bank, UN and from other 

organizations and national statistical offices around the world to make a standardized income 
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inequality database. The database provides inequality data on household post-tax income, 

household pre-tax income, and also on absolute and relative income; but in this paper, inequality 

data on household post-tax income is used (Solt, 2019).  

 

5.2       Financial Inclusion data. 

Data on financial inclusion in different countries was not easy to come by in the past. 

This limited the ability of scholars to carefully study the topic. However, after recognizing its 

important in G20 and the release of Global Financial Inclusion database, scholars have started 

studying it in recent years. Apart from this index, sometimes scholars also create their own 

financial inclusion index according to country specific requirements. 

The Global Findex database was launched in 2011 with funding from Bill & Milenda 

Gates foundation. It provides world’s most comprehensive data on savings, borrowing, payment 

and risk behavior of adults. The data set represents nationally representative surveys of more 

than 150,000 adults in 140 countries in cooperation with Gallup, Inc.  According to the 2017 

Global Findex, 1.2 billion adults got access to accounts since 2011, a significant increase. The 

database provides data on several indicators of financial inclusion including data on access to 

formal and informal financial services, and data on use of financial technology (The World 

Bank, 2017).  

Most of the studies done on financial inclusion use the Financial Inclusion index (FII) 

based on the methodology of Sarma (2008). He uses various aspects of financial inclusion to 

build a multidimensional index. These dimensions include banking penetration, availability and 

usage of banking services. For banking penetration, he used the proxy of number of bank 
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accounts per 1000 population, for availability of banking services he use number of bank 

branches and ATMs per 1000 population, and for usage dimension he used the volume of credit 

plus deposit relative to GDP. After calculating the dimension indexes, the weight of 1 is given to 

accessibility, 0.5 to availability and 0.5 to usage. The reason for giving 0.5 weight to the last two 

dimensions is due to lack of availability of data on these dimensions. And finally, Sarma (2008) 

uses standardization formula to standardize the index, which falls between 0 and 1, where 0 

means full financial exclusion and 1 means complete inclusion in a country. 

Similarly, other authors use similar methodology but sometimes different measures to 

calculate the financial inclusion index. Huang et al. (2019) followed the methodology of 

Sarma(2008) to construct the index for each province in China. Neaime et al. (2018) use data 

retrieved from International Monetary Funds’ (IMF) Financial Access Survey database on 

number of ATMs and commercial banks per 100,000 adults to calculate the index for MENA 

countries. Agyemang-Badu et al. (2018) used data on ATMs, Commercial bank branches, 

borrowers and depositors in commercial banks to build the index for each of the 48 countries in 

Africa. Sethy et al. (2018) also used Sarma (2008) methodology to calculate the index for each 

state of India. Finally, Park et al (2016) use five measures to calculate the index using the 

methodology provided by Sarma (2008). These include number of ATMs per 100,000 adults, 

Commercial bank branches per 100,000 adults, depositors in commercial banks per 1000 adults, 

borrowers from commercial banks per 1000 adults, and domestic credit to GDP ratio.   

This study will construct the financial inclusion index based on the methodology of 

Sarma (2008). The methodology uses three different dimensions to calculate the index: 

Availability, Usage and Penetration of financial services. After that, indicators are chosen to 
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capture each dimension. These indicators reflect the qualitative as well as quantitative aspects of 

financial inclusion. The Figure below shows the dimensions and indicators used to construct the 

financial inclusion index (FII). 

Penetration (dimension 1) 

To capture the quantitative aspect of an inclusive financial system, this paper uses the 

penetration of financial services as one of the dimensions. Increasing banking penetration is 

achieved by making unbanked population banked i.e., increasing number of bank accounts held 

by people in a country. If every person in a country owns a bank account, then the value of this 

dimension would be one, and if no one has a bank account then zero (Sarma, 2008). This paper 

uses “Deposit accounts with commercial banks per 1,000 adults” to capture this dimension.  
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Figure 6: Financial Inclusion Index. 

Source: Author 
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Usage (dimension 2) 

To cover the qualitative aspect of financial inclusion, we consider its usage by people. 

Just having a bank account doesn’t mean that the financial system is an inclusive one, more 

important is its usage. The more the people use financial services, the more inclusive a financial 

system is (Sarma, 2008). To capture this dimension, this paper uses following indicators: 

Borrowers at commercial banks per 1,000 adults, Depositors with commercial banks per 1,000 

adults, and Domestic credit to private sector as % of GDP.  

 

Availability (dimension 3) 

Another important quantitative dimension for an inclusive financial system is its 

availability to the public. This means that a more inclusive financial system is easily available to 

people. For this dimension, the paper uses the number of ATMs per 1000 people and number of 

commercial bank branches per 1000 people (Sarma, 2008).  

The first step involves computation of a dimension index for each dimension of financial 

inclusion using the formula below: 
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After calculating the dimension index for each dimension of financial inclusion, the index 

for each country is measured by normalized inverse Euclidean distance of a dimension point 

from an ideal point. An ideal point for a dimension would be (1,1,1) and the worst point would 

be (0,0,0). Using this point, the formula below is used to calculate Financial inclusion index for 

each country:   

 

The index would lie between the value of zero and one. Therefore, a more financially 

inclusive country would have IFI value of closer to one, and a less financially inclusive country 

would have IFI value closer to zero.  

 

5.3       Digital inclusion data: 

For Digital inclusion, the proxy “Individuals using Internet (% of total population)” is 

taken from World Development Indicators. World Bank defines internet users as individuals who 

have used internet in last three months from any location. This would include individuals using 

internet on Personal computers, cell phones, gaming machines, digital TV, or on any other 

device. are individuals who have used the Internet (from any location) in the last 3 months.  

In the past other scholars have used different methods to collect data on digital inclusion. 

Liu (2017) used the satellite data on lightning density for period 1991 to 2005 collected from 

National Aeronautics and Space Administration (NASA) as an instrument to measure internet 

diffusion. Houngbonon et al. (2017) measuring digital inclusion in France by collecting data on 

number of residential connections on cable and fiber, cooper and other technologies. They 



 

36 

measured broadband penetration by calculating ratio of number of households and number of 

residential connections. Panichsombat (2016) uses the data provided by World Bank on number 

of internet users as percentage of total population to calculate the impact of digital inclusion on 

income inequality in Asia. And Forman et al. (2012) used data on internet investments by 

businesses and corporations from 1995 to 2000 as a measure of internet penetration.  

These methods and others used in the literature have their own merits, but for the purpose 

of consistency and coverage, this paper uses data from WDI, as used by Panichsombat (2016). 

One of the main reasons for using this index is its coverage; It provides data on number of 

internet users from 1995 to 2018, although for this research we only use data from 1997 to 2017. 

Another reason for using this dataset is to get reliable and consistent results. Most of the data for 

independent variables used in this research is taken from World Development Indicators (WDI). 

Although the methodology used by WDI varies across variables, but the formatting and data 

formation techniques makes it a viable variable to merge with the remaining data and get reliable 

results. 

 

5.4       Education data: 

Gross Secondary school enrollment is another significant explaining inequality. The 

variable is taken from World Development Indicators (WDI) database. It is calculated by taking 

the ratio of enrolled students in secondary schools, regardless of age, to the population of age 

group that officially falls in secondary schools. This paper has used gross instead of net Figures 

because net secondary enrollment only provides ratio of students of official secondary school age 

group to the total population in that age group; this does not give the true picture of real 
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enrollment. Secondary education arrives after completion of basic or primary education and 

provides basics for lifelong knowledge and human development.  

Secondary education is considered more important for reducing income inequality than 

other kind of education. It has been used extensively in literature to capture the impact of 

education on income inequality. Where Lee (2005) uses it as part of internal development model 

to describe income inequality; Timmons (2010) uses it to analyze impact of human capital on 

income inequality; and li et al (1998) uses it to understand how more educated population 

influences policy. These scholars and others in literature found it to have a significant and 

negative impact on income inequality. 

 

5.5      Other Variables: 

Another variable that has significant impact on reducing income inequality is inflation. 

The data has been taken from World Development Indicators (WDI). The WDI database 

measures inflation through consumer price index, which “…reflects the annual percentage 

change in the cost to the average consumer of acquiring a basket of goods and services that may 

be fixed or changed at specified intervals, such as yearly”. Moreover, the database uses 

Laspeyres formula to measure it. Since Consumer Price index includes fixed basket of goods and 

services including necessitates like food and living, it will impact the poor more than the rich by 

decreases their purchasing power. Therefore, it is expected that inflation will have positive 

impact on income inequality. 

This paper also controls for population growth in a country. Population of a country 

includes all residents in a country regardless of legal status or citizenship and is calculated on de 
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facto definition of population basis. The annual population growth rate for year x is measure as 

an exponential rate of growth of midyear population from year x-1 to x (WDI). High population 

growth is expected to increase income inequality because lower income groups experience faster 

natural rate of increase in population. This means that the poor have more mouths to feed with 

same income, which increases the income gap between rich and the poor (Bollen et al., 1985). 

For Openness, this paper also controls for Trade (% of GDP) as a proxy for openness of a 

country. The variable is taken from World Development Index (WDI) and is calculated by total 

sum of exports and imports of goods and services as a share of GDP. 
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CHAPTER 6 

RESULT AND ANALYSIS 

 

 

This paper’s empirical approach involves investigating the relationship between 

Inequality, digital inclusion, and financial inclusion. First specification focuses on digital 

inclusion and its interaction with education level. Second specification focuses on Financial 

inclusion and its interaction with education level.  

 

6.1       Specification 1: Interaction of Financial Inclusion and Education. 

In specification 1, we use fixed effects panel data model of over 190 countries to 

establish the relationship between Inequality and Financial inclusion. The reason to use fixed 

effects model was based on Hausman test. Variables like Geography, Culture, or historical 

differences, as well as common time shocks do not change over time. To control for these 

unobserved variables, we use Fixed effects model to remove omitted variable bias. The decision 

to use fixed effects model was based on Hausman Test. The empirical model has the following 

form: 

Inequalityi,t = αi +∑ 𝛃𝒌
𝒋=𝟏 j  Xj,i,t +δ1Educationi,t + δ2Financiali + δ3Education ×Financiali+εi 

 

Here, the dependent variable is inequality, which represents Gini indices of disposable 

income, Xj,i  are k exogenous control variables affecting income inequality, Education records 

education level, Financiali represents the index of Financial Inclusion, and Educationi×Financiali 

represents the corresponding interaction variables, α is a constant and εi is the error term. The 

panel data results for specification 2 are shown in Table 2 below. The strategy used to develop 
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results involves the process of including main interest variable first, and then adding control 

variables one by one to see the individual impact of each variable on the main interest variable. 

Table 2 below shows the results of specification 1. According to the Table, coefficient of 

financial inclusion is not significant in first five models, but it becomes significant after we 

control for digital inclusion in model 6. The coefficient of Education and interaction of 

Education and financial inclusion is negative and significant in all models, which means that 

education and the interaction term reduce income inequality.  Furthermore, the coefficients of 

Openness proxied by Trade and unemployment are also significant and positive in all models, 

which means that these variables increase income inequality. Population Growth and GDPpc 

have positive coefficient but are statistically insignificant. Finally, digital inclusion in model 6 is 

also statistically significant at 1% level, and it also has a negative influence on income 

inequality.   

 The marginal effects plot shown in Figure 7 below provides a clear picture of the impact 

of interaction of education and financial inclusion on income inequality. The interaction effect 

can be measured by the slope of the marginal effect line, which is statistically significant. 

Moreover, the interaction effect can also be seen from the point estimates when education is 0% 

(0.910) and when education is 100% (-2.8), which are considerably different.  

 The plot also shows that financial inclusion has positive impact of 0.910 on income 

inequality when education level is 0. The marginal effect of financial inclusion remains positive 

until education level of about 23%, where the marginal effect line crosses the x-axis. This result 

is consistent with the findings of Huang et al. (2019), who found that lower level of education in 

rural districts of China was a major reason for increase in rural-urban income inequality due to 
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financial inclusion. Moreover, the study by Le et al. (2019) on transition economies also suggest 

increasing literacy levels to make financial inclusion successful. After education level of 23%, 

financial inclusion reduces income inequality. This means that as more people become educated, 

they can effectively use financial services to increase their income level, which then reduces 

income inequality. 

 

 

Table 2: Income Inequality and Financial Inclusion. 



 

42 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6.2       Specification 2: Interaction of Digital Inclusion and Education. 

In specification 2, we use fixed effects panel data model of over 190 countries to 

establish the relationship between income inequality and Digital inclusion. The reason to use 

fixed effects model was based on Hausman test. The empirical model has the following form: 

Inequalityi,t = αi +∑ 𝛃𝒌
𝒋=𝟏 j  Xj,i,t +δ1Educationi,t + δ2Interneti + δ3Education × Interneti +εi 

 

Here, the dependent variable is inequality, which represents Gini indices of disposable 

income, Xj,i  are k exogenous control variables affecting income inequality, Educationi,t records 

education level, Interneti represents the measure of Digital Inclusion, and Education × Interneti 
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Figure 7: Marginal effects of Financial Inclusion on Income Inequality. 

Source: Author calculations based on data collected from WB, IMF 



 

43 

represents the corresponding interaction variables, α is a constant and εi is the error term. The 

panel data results for specification are shown in Table 1 below. The strategy used to construct 

results is similar to specification 1 i.e., adding each control variable one by one. 

The results of this specification are shown in Table 3 below. The coefficient of digital 

inclusion is negative and statistically significant in all models, which means that digital inclusion 

reduces income inequality. The coefficient of education is also negative and significant in all 

models, but the coefficient of interaction of education and digital inclusion is positive in first 5 

models and is negative and significant at 10% level in model 6. Moreover, population growth is 

significant in first 3 models, but not significant in model 5 and 6. The coefficients of credit to 

private sector, openness, unemployment, and government effectiveness are also significant in 

model 6. 

The plot of interaction term is shown in Figure 8 below. According to the plot digital 

inclusion reduces inequality on its own, and the size/direction/significance of this effect does not 

depend on the level of education. The plot also shows that the marginal effect of internet on 

income inequality at different levels of education is always negative. The coefficient of 

interaction term is significant at 10% level, which implies that only a weak interaction effect 

exists. The marginal effect of internet at education == 0 is about -0.1 (with a confidence interval 

from -0.2 to -0.0), which is not significantly different from the effect of internet at education == 

160 (the confidence interval there includes -0.2).   Hence, if we take 5% significance level, then 

the interaction effect does not exist, which means that internet by itself reduces income 

inequality. 



 

44 

Table 3: Income Inequality and Digital Inclusion. 
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Figure 8: Marginal effects of Digital Inclusion on Income Inequality. 

Source: Author calculations based on data collected from WB, IMF and WIID 
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CHAPTER 7 

CONCLUSION AND FURTHER RESEARCH 

This paper tested the role of education, digital inclusion and financial inclusion in 

reducing income inequality. The topics of financial and digital inclusion are contemporary and 

their role on reducing income inequality needed more inspection.  

For that purpose, the paper first provided literature on the impact of these variables on 

income inequality as tested in prior research. After that the paper discussed the data and 

methodology to test two different specifications with several models. Specification one showed 

that the interaction of financial inclusion and education level had significant impact on income 

inequality. Specification two showed that the interaction of digital inclusion and education level 

had a weak interaction effect significant at only 10% level. 

These results are very important for policy makers and international organizations who 

are targeting digitally and financially include people in the society. It means that financial 

inclusion alone would not be effective. The main focus should be on education and increasing 

literacy rates in a country because educated people will more effectively use the financial 

services. Although the interaction effect of digital inclusion and education level is weak, still 

increase in education can help increase the use and positive effects of internet.  

Increase in Financial and digital services is inevitable with the passage of time, so 

studying their impact and how they interact with different variables would provide vital policy 

implications. Since this study area is new, there are many aspects of financial and digital 

inclusion that future scholars can investigate. Future research could focus on the interaction of 

these services with quality of democracy and autocracy, which would point out the system more 
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suitable of financial and digital success. Researchers could also look into the impact of financial 

and digital inclusion on stability of a country. As many countries in the world today face 

instability of different kinds, financial and digital inclusion could open possible doors of 

achieving stability in these countries. Another suggestion would be testing for the impact of 

financial and digital inclusion on social inclusion in a country. These are just few of the many 

possible areas that scholars can investigate.  
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