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1. INTRODUCTION
“You – mobile operators – can and must play a critical role … Together, we can help countries unlock new drivers of economic growth, and make the global market system work for everyone and the planet.” (World Bank Group President Jim Yong Kim, 2018)

At the 2013 World Bank – IMF Annual Meeting, World Bank Group President Jim Yong Kim announced the vision for Universal Financial Access by 2020 (UFA2020) for all worldwide adults. Recent estimates have shown that financial exclusion has decreased from 2 billion adults to 1.7 billion adults since 2011, inter alia through mobile banking (Global Findex, 2017). However, 22% of the global population still has no access to financial services; varying from 65% in low income countries to 6% in high income countries (World Bank, 2017). As a consequence, the financial infrastructure gap is still largely present and forms a critical development challenge; not only because of its importance in macro-economic terms but also because financial inclusion forms a fundamental role in improving the quality of life of all people, forming the cornerstone for 7 of the 17 Sustainable Development Goals of the UN (UNSDG, 2015). 
Due to the aforementioned reasons, policymakers, researchers and financial stakeholders have been trying to find answers on ways to increase financial inclusion, alleviate poverty and boost economic growth on different levels in all parts of the world (Kim, Yu and Hassan, 2018). However, financial inclusion remains a topic that is under-investigated, mainly due to lack of data as indicated by Naceur and Ghazouani (2007) who focused on financial development in their paper, or Klein and Mayer (2011) who shed light on the topic of financial inclusion and countries’ regulatory framework in a qualitative way. Since 2010, only few papers have been published that focus on financial inclusion and poverty reduction or economic growth (van der Werff, Peach and Hogarth, 2013; Raichoudhury, 2016; Kim, Yu and Hassan, 2018). Furthermore, only several researches have conducted research on the impact of mobile phones; most of them only focused on Kenya or Uganda (Aker and Mbiti, 2009; Mbiti and Weil, 2011; Morawczynski, 2009; Munyegara and Matsumoto, 2016). This shows that although there has been growing concern about the state of financial inclusion, relatively limited studies have been devoted to investigating the impact of financial inclusion on economic growth.
As a result of limited empirical research conducted in this field of work and as means to contribute to the socio-economic problem of financial inclusion; this paper aims to examine the impact of financial inclusion on economic growth with a strong focus on the importance of mobile banking. This paper claims a niche by combining the concepts of financial inclusion, mobile banking and economic growth where comparisons are made between low-, middle- and high-income countries, using the Global Financial Inclusion Database. This database only contained data for the years 2011 and 2014, which did not provide sufficient datapoints for panel analysis until the data for 2017 was published in 2018. Also gender equality and religion are taken included in the models as cultural and religious control variables. The main research question is formulated as follows: 

How does financial inclusion, differentiating between traditional banking and mobile banking, affect economic growth of low-, middle- and high-income countries between 2011-2017?

Financial inclusion, as defined in this paper, refers to the number of traditional transaction accounts as well as electronic instruments that are able to save money, to transfer money, and to receive deposits. Traditional banking refers to accounts at formal financial institutions, while mobile banking is provided by a Mobile Network Operator (MNO-led model; Suárez, 2016). The scope of research has been set to all countries of the world on which data is available, with the broadest time-dimension as possible, in order to assess the overall impact of financial inclusion for different parts of the world, with countries that greatly vary in development growth and economic infrastructure, as to see variations in impact and make policy recommendations upon those results. 
The remainder of this paper is organized as follows: the next section delves deeper into the theoretic framework of the key concepts and postulates the hypotheses accordingly. Section 3 describes the variables issued from the World Bank and IMF; followed by the methodology section where the applied economic techniques of Panel Granger-Causality tests, OLS regression models, and Arellano-Bond dynamic panel Generalized Methods of Moments (GMM) estimator will be explained and motivated. Furthermore, the results section poses the finding that mobile banking has a larger positive effect than traditional banking on real GDP per capita in low- and middle-income economies. The overall conclusion is that financial inclusion has a positive effect on income levels.



2. THEORETICAL FRAMEWORK
This section conceptualizes the key terminology: financial inclusion, financial development, economic growth, mobile banking and woman empowerment. Based on relevant literature, three hypotheses have been formulated as to identify the expected relationship and impact of financial inclusion on economic growth. 

2.1.  The Concept of ‘Financial Inclusion’
A challenge of defining and measuring financial inclusion is differentiating between the access to and use of financial services. For various reasons, individuals choose to stay financially excluded even though financial services are available, e.g. religion (Kim et al., 2018). This voluntary exclusion is difficult to measure as it is not directly observable. For example, one cannot empirically distinguish low use of financial services due to voluntary exclusion and low use due to involuntary exclusion. Therefore, having access to financial inclusion is not equal to the actual use of financial services. As mentioned in the introduction, financial inclusion in this paper refers to the state in which individuals and businesses use affordable financial products and services, both formal and informal, that meet their needs (Worldbank, 2018). 
Important to note is the different definition of financial inclusion compared to other research. Previous papers have not yet taken informal financial institutions into account, due to the limited influence before the success of mobile banking (Mbiti and Weil, 2011) or limited available data at its time of writing (Lenka and Bairwa, 2016; Sarma and Pais, 2010). In this paper, financial inclusion is subdivided into the number of accounts of traditional banking and mobile banking services. Due to the importance of the developments in mobile banking in the past decade, mobile banking account ownership will be analyzed separately from traditional banking (Lenka and Barik, 2018). The financial opportunity that innovative mobile payment services offers has been able to reach the socially excluded people and alleviate them from the negative consequences of being financially excluded. It proves to be the driver of financial inclusion in Sub-Saharan Africa and help to build a more inclusive financial system with greater convenience and usage (GSMA, 2017).

2.2.  Financial Inclusion and Financial Development
Scientific research specifically focusing on the relationship between financial inclusion and economic growth is limited. Financial inclusion is a relatively newly investigated concept, which was before often taken under the umbrella of financial development (King and Levine, 1993; Levine, 1997). The difference between financial development and financial inclusion is difficult to measure. Financial development encompasses financial inclusion as it is a far broader term, accounting for the whole advancement of the financial system on a country, industry and individual level (King and Levine, 1993). Financial development is therefore broader than financial inclusion, but both are indicators of the advancement of a country’s financial system (Beck, Demirgüç-Kunt, Levine, 2007). In this paper, financial inclusion is measured by the number of account ownership due to data availability. This measure denotes the percentage of population being financial included, and does not indicate the depth or efficiency as would indicate financial development. 
The following literature review can explain the importance of financial system on the economy. An extensive literature of empirical studies has indicated a positive relationship between well-developed financial markets and economic growth at cross-country level. King and Levine (1993) found that financial development is strongly associated with real GDP per capita growth, physical capital accumulation and economic efficiency. Financial development was measured by financial depth, which is the coverage of financial institutions and credit issuance volume. With these measures, King and Levine (1993) emphasized the role of finance for economic development and concluded that policies are able to exert influence on economic growth when it alters the cost of financial information and the efficiency of formal financial institutions. 
As a follow-up, Levine (1997) published a paper that functions as a review on previous research on finance and economic growth with an extended analysis on the findings. Levine emphasized that economists are sceptic about the importance of the finance-growth relationship. Patrick (1966) explained the dominance of economic systems where financial development simply follows economic growth, also known as the demand-following phenomena. However, using the analytical framework organized by Levine, a positive first order relationship between financial development and economic growth was concluded with preponderance. This positive relationship was explained by the reduced information and transaction cost and efficient allocated capital as the financial markets and institutions developed, in accordance with the view of economists as Schumpeter (1939), Fry and Goldsmith (1970) and McKinnon (1973).
Beck et al. (2007) built on this idea and found that financial development leads to economic growth and poverty alleviation. Financial development was defined as the level of financial system advancement in terms of the degree to which the system “ameliorates information and transaction costs and facilitates the mobilization and efficient allocation of capital”, measured by private credit from financial intermediaries to the private sector divided by GDP. Meanwhile, a lack of financial development can hamper economic growth, mainly in underdeveloped countries (Alfaro, Chanda, Kalemli-Ozcan and Sayek, 2004). This is explained by Foreign Direct Investments (FDI); countries with more developed markets are more apt at benefiting from economic growth through FDI. Economies with a lack of financial development or less financial inclusion, are hampered from growing as its system cannot efficiently allocate and absorb the foreign capital inflow.  
2.3.  Financial Inclusion leads to Economic Growth
Another concept besides financial development that is relevant to financial inclusion, is financial exclusion. Researchers investigated financial exclusion and the impact of financial exclusion on the socially excluded people (Leyshon and Thrift, 1995; 1996) in developed countries, such as the UK, in the pre-phase of investigating financial inclusion. Devlin (2005) found a set of explanatory variables, including marital status, age and level of education, that had a significant impact on financial exclusion in the UK in his paper. It is only since the last decade that attention has been given to financial inclusion, measures of financial inclusion and its relationship with economic growth; this time with an extended scope to developing countries.
Most of the research only include formal financial institutions in the definition of financial development. Naceur and Ghazouani (2007) investigated the relationship between banking development, stock market development and economic growth in 11 Middle East and North African countries; and found that underdeveloped financial systems hamper economic growth.
Sarma and Pais (2010) found that income inequality, adult literacy, urbanisation, physical and electronic connectivity and information availability are of paramount importance for enhancing financial inclusion. Furthermore, financial inclusion is strongly positively correlated with the level of human development. Next to this, governments should rely more on domestic banks as to avoid ‘cream skimming’, referring to only lending to wealthy borrowers and big businesses due to information asymmetry, by foreign-owned banks. However, enhancing financial inclusion from one dimension, e.g. by facilitating low cost bank accounts, can only increase banking penetration. An overall improvement of the financial situation of the unbanked, by also stimulating usage and availability, can only be achieved by improving the physical infrastructure, banking infrastructure and human development in general.  
This improvement was achieved by the launch of Banco Azteca in Mexico in 2002. Bruhn and Love (2014) investigated the impact of “access to finance” on poverty and growth by the ‘natural experiment’ created by Banco Azteca. This bank was part of Grupo Elektra; one of Mexico’s largest retailers of electronics and household goods, and was therefore able to open more than 800 bank branches in their existing electronics stores at once in 2002. Their target audience were low-middle income individuals who were financially isolated. Bruhn and Love (2014) proved that access to finance, also known as financial inclusion in this paper, for low-income individuals increases real GDP per capita growth, which is a measure for economic growth. 
	All of the aforementioned papers indicated at least a positive correlation between financial advancement and economic growth. Financial inclusion is a relatively new concept and includes tradition account ownership and mobile account ownership in this paper; more detail will follow in the data section. Following the analysed framework of financial development and financial inclusion, the following hypothesis is formulated: 

Hypothesis 1:  Financial inclusion has a unidirectional positive relationship with economic growth

The unidirectional positive relationship of financial inclusion to economic growth describes the expectation of a supply-leading phenomenon, where the supply of financial services leads to the demand for them, which in term realizes economic growth (Patrick, 1966). 
2.4.  Mobile Banking and Economic Growth
Financial inclusion covers the use of financial transaction accounts in this paper. Financial inclusion can be subdivided into traditional banking and mobile banking (Zins and Weill, 2016).  Researchers on financial inclusion so far mainly focused on traditional banking, yet in light of the growing popularity of mobile banking it seems natural to separately consider the effects of traditional and mobile banking on economic growth. This latter subdivision will be the focus of our second hypothesis. 
Mobile banking is defined as using an electronic instrument, e.g. mobile phone or smartphone, to execute financial transactions, provided by Mobile Network Operators (MNO). Mobile apps, such as the Dutch ABN AMRO created for online banking, belongs to traditional financial institutions and do not form part of mobile banking in this paper. The money deposits in the mobile wallets is called mobile money. Examples of MNO include Paypal, Alipay and M-Pesa. M-Pesa is a noteworthy mobile payment provider operated by the mobile phone network Safaricom in Kenya, whose introduction in Kenya allowed the financial excluded population to put money in their mobile wallets and transfer money to others with a simple text message (Mbiti and Weil, 2013). Before the success of M-Pesa in 2007, a large population operated in the cash-based informal economy, and used risky methods to send physical money back home (GSMA, 2018). Therefore, the introduction of easy, accessible and low-cost mobile payments enabled basic financial products and services to reach the underserved (Andrianaivo and Kpodar, 2012; Zins and Weill, 2016; Lenka and Barik, 2018). 
Zins and Weill (2016) found that mobile banking is driven by the same determinants as traditional banking in Africa. Furthermore, account ownership has reached 54% in developing countries in 2014; a significant increase due to ICT innovations such as mobile banking. As financial exclusion remains high in low- and middle-income countries (categorized by the World Bank), mobile banking proves to have potential as mobile penetration rates have increased significantly over the past decade (Aker and Mbiti, 2009). The second hypothesis is formulated as following: 

Hypothesis 2: Mobile Banking has a larger positive effect than traditional banking on economic growth in low-income and middle-income countries

This hypothesis is postulated because mobile payment services are able to reach the unbanked who do not have access to traditional banking institutions due to social environment, high transaction costs and unavailability (Mbiti and Weil, 2011). This helps to create a more inclusive financial infrastructure which reduces transaction costs, helps to improve the velocity of money, decreases information asymmetry, improves the human development and can in turn lead to economic growth. As the number of account ownership are far lower in low- and middle-income economies,  a greater coverage of the unbanked by mobile banking expansion in those regions is expected. Mobile banking is perceived as more convenient, affordable and secure; and posit a unidirectional causal flow to financial inclusion (Lenka and Barik, 2018). 

2.5.  Women empowerment and Economic Growth
Demirgüç-Kunt, Klapper and Singer (2013) found a significant gender gap in formal account ownership, formal credit and formal saving. Woman are less likely to be financially included due to lack of collateral, personal guarantees, literacy rate, business experience and husband’s credit history. This finding is confirmed by Fungáčová and Weill (2015), who investigated financial inclusion in China and found that older men with higher income and better education are more likely to be financially included. Women are less likely to be financially included in China due to lack of documents or because a family member has an account; alluding the prominent financial role of men in Chinese households. 
Meanwhile, women are more likely to use informal financial services (Fungáčová and Weill, 2015). The actual impact, or whether there is an impact of woman empowerment on economic growth is unclear. Swamy (2014) has found that the gender dimension significantly affects the impact of financial inclusion on economic growth in India. Women access to financial inclusion has a positive impact on family well-being and households’ saving levels. The recognition that woman empowerment is important for economic growth is something policy makers can take into account when designing financial inclusion plans. Whether the findings of Swamy (2014) also hold for other countries, will need to be examined. The third hypothesis is formulated according to the limited information from earlier papers:

Hypothesis 3: Gender equality has a positive impact on economic growth





3. DATA
Data are collected for countries from all income levels, covering the period from 2011 to 2017. The countries are classified as low-income, middle-income (lower-middle-income and upper-middle-income) and high-income countries, based on the categorization of the World Bank (see Table A-1, in the Appendix). The dataset comprises of 159 countries, which are included on grounds of data availability. This results in a panel dataset with a wide country dimension and relatively short time dimension. The time dimension is dictated by the availability of data on financial inclusion, for which the collection of data started in 2011. Table 3-1 provides the variable definitions and sources. Data are mainly obtained from the World Development Indicators, Global Financial Inclusion Database and International Financial Statistics of the International Monetary Fund (IMF).  
Table 3‑1: Data description and sources
	Variable Name
	Description
	Source

	GDPPC_GROWTH




GDPPC



GDPPC_2011

	Annual percentage growth rate of the Gross Domestic Product per capita based on local currency. Aggregates are based on constant 2010 U.S. dollars. 

Real GDP per capita is gross domestic product divided by midyear population. Data are in constant 2010 U.S. dollars. 

Initial real GDP per capita in 2011, based on constant 2010 U.S. dollars. 
	World Development Indicators, World Bank



Global Financial Inclusion Database, World Bank


World Development Indicators, World Bank

	ACC_OWN




MOB_ACC

	Percentage of the 15+ aged population who own an account at a financial institution or at a mobile-money-service provider. Data linearly interpolated for years 2012, 2013, 2015, 2016.

The percentage of respondents sampled by the Global Financial Database who report personally using a mobile money service in the past 12 months. Original data of 2011, 2014 and 2017; years 2012, 2013, 2015 and 2016 are linearly interpolated. Negative values are set to zero. 
	Global Financial Inclusion Database, World bank



Global Financial Inclusion Database, World bank



	INV_GDP





EDUC_SECOND


GENDER_EQ_EDUC

	Investment share of GDP is denoted by the gross capital formation (formerly gross domestic investment) as percentage of GDP. This includes investments in fixed assets, inventories and net acquisitions of valuables. 

Secondary school enrolment rate as percentage of the total gross enrolment, regardless of age. 

This gender parity index indicates the gross enrolment ratio of girls to boys in primary education. In other words, the female gross enrollment ratio is divided by the male enrollment ratio in primary education. A value lower than 1 means that girls are more disadvantaged than boys in receiving education. A ratio higher than 1 indicates that boys are more disadvantaged. 
	World Development Indicators, World Bank




World Development Indicators, World Bank

UNESCO Institute for Statistics


	FERTILITY



RULEOFLAW







INFLATION



RELIGION

	The fertility rate represents the total number of children a woman would give birth to during her life.

The scale of the rule of law index ranges between -2.5 and 2.5. The higher the rate, the more confidence agents have in society to abide rules. This includes, but is not limited to, the quality of contract enforcement, confidence in the police force, fairness of judicial process, violence and crime. Data for the year 2017 is extrapolated.

Inflation is measured by the annual percentage change in consumer prices of a fixed basket of goods and services.

Religious belief dummy. Dummy 1 represents countries that are part of the Organization of Islamic Cooperation (OIC). Dummy 0 represents non-OIC countries.
	World Development Indicators, World Bank


Worldwide Governance Indicators, World Bank






International Financial Statistics, International Monetary Fund

Organization of Islamic Cooperation




3.1. Economic Growth 
Real Gross Domestic Product per capita growth (GDPPC_GROWTH) and Real Gross Domestic Product per capita with the 2010 dollar as the base year (GDPPC) are used as the macro-economic indicators for economic growth, constituting the dependent variable of the (dynamic) panel regression models respectively. The GDP measure is the benchmark indicator for measuring economic growth (2008 United Nations System of National Accounts) and is useful for comparing the relative economic performance between countries. The wide availability of this metric and the general use of GDP per capita growth in economic growth research form the main reasons for applying this measure. GDP per capita denotes the income level of a country. 
The initial level of real GDP in 2011 has been added in order to account for the convergence hypothesis (Barro 1996; Bowen et al., 2012). Conditional convergence theory suggests that a country converges to a specific long-run growth path given the structural characteristics of a country. When the initial level of real GDP is lower than the long-run growth path, the economy will only grow at a faster pace if the other explanatory variables are held constant (Barro, 2003).

3.2. Financial inclusion measurements: traditional banking and mobile banking
The Global Financial Inclusion database of the World Bank has been collecting data on financial inclusion measurements since 2011 for every 3 years. The availability of data on years 2011, 2014 and 2017 for the account ownership at a financial institution and a mobile-service-provider (ACC_OWN) enabled the use of this key measurement for account penetration for the first time in economic literature. In order to account for gender differences, female and male account ownership (FEM_ACC_OWN and MALE_ACC_OWN) are also subdivided and included in the summary statistics. Missing data in between the years of 2011, 2014 and 2017 have been linearly interpolated as we see an increasing trend based on the original years of data. 
Traditional banking covers the formal financial institutions that are licensed to receive deposits, make loans and provide other financial services such as wealth management. Mobile banking (MOB_ACC) is measured by the percentage of respondents sampled by the Global Financial Database who report personally using a mobile money service in the past 12 months. This percentage ranges from 0.316% (Ethiopia) to 72.931% (Kenya) in 2017.  Figure 3-1 shows the financial inclusion developments (traditional and mobile account ownership) and the mobile banking account ownership development, categorized by income level and year. 
[bookmark: _Ref3987784][image: ../../../../Desktop/Screen%20Shot%202019-02-18%20at%2021.03.01.png]Figure 3‑1: Financial inclusion developments by income level and year

The general pattern to be seen is that high-income countries have the highest financial inclusion with the lowest rate of mobile banking account ownership, while low-income countries have the highest mobile banking account ownership coverage combined with the lowest rate of financial inclusion. The preliminary observation is that mobile banking forms a more influential channel for financial inclusion in lower income countries, which supports hypothesis 2. A more rigorous framework is needed to account for omitted variable bias and reverse causality issues. 
3.3.  Control variables
The control variables have been carefully selected to factor out the parameters that might affect the growth rates of countries, based on existing literature. First of all, the four key variables that should explain about half of the cross-section variance in economic growth rates have been accounted for (Bowen, Hollander and Viaene, 2012). In addition to these core control variables, a variety of indicators of macro-economic stability, institutional characteristics, international factors as well as cultural factors have been taken into account (Alfaro et al., 2004; Barro, 1996; Demirgüç-Kunt et al., 2013; Levine and Renelt, 1992). The next paragraphs will describe the chosen control variables in more detail.

Baseline set of Control Variables
The initial level of real GDP of 2011 (GDPPC_2011) accounts for the conditional convergence (Barro 1996; Bowen et al., 2012). Next, the secondary school enrolment rate has been taken as a measure for human capital according to the neoclassical growth model. The health system and human development progress of a country is indicated by the  fertility rate  (Prochniak and Wasiak, 2017). Also, the economic policy factor is taken into account by investment share of GDP. Furthermore, the rule of law index accounts for political stability. The macro-economic stability is indicated by inflation (Alfaro et al., 2004).

Cultural Control Variables
This paper adds cultural control variables to the models. Kim, Su and Hassan (2018) have examined that the Organization of Islamic Cooperation (OIC) countries experience greater impact of financial inclusion on economic growth. See Table A-1 for the list of OIC countries, initially OIC countries were relatively more financially excluded. In summary, it is observed that there are 56 OIC member states[footnoteRef:1]. From these countries, 19 countries belong to low income economies, 14 countries belong to lower-middle income economies, 16 countries belong to upper-middle income economies and 7 countries belong to high income economies. As the majority of OIC countries belong to lower- or middle-income economies, it is observed that the GDP per capita, GDP per capita growth and the percentage of account ownership is lower in OIC countries than non-OIC countries. In other words, countries in which Islam is the official religion have a less inclusive financial infrastructure. However, the interpretation of Shari’a, the Islamic religious rules, has changed over the time and improved the financial inclusion in OIC countries. The assumption of this paper is that religion significantly influences the impact of financial inclusion on economic growth. The dummy variable religion considers Islamic countries and non-Islamic countries, as categorized by the World Bank. Interaction terms between religion and the financial inclusion measurements are created to assess the impact of religion on economic growth.  [1:  If Pakistan were to be recognized, it would be 57 member states.] 

Another control variable is gender equality. The gender parity index has been added to the baseline set of control variables in order to control for gender equality. This index indicates the gross enrolment ratio of girls to boys in primary education. A value lower than 1 means that girls are more disadvantaged than boys in receiving education. This index of primary education is chosen over the index of secondary education is because there is barely a difference in ratio, whilst the index of primary education has more data points. Gender equality would be able to affect economic growth by achieving universal secondary education, enhancing labor participation and smoothing financial spending (Swamy, 2014).

3.4.  Categorical Variables
The classification of countries has been applied in accordance to classification by the World Bank, see Table A-1. Low income economies are countries that have a GNI per capita of $995 or lower. Lower-middle income economies are defined as having a GNI per capita between $996 and $3895, upper-middle-income economies are those between $3896 and $12055, and high income economies are the countries with a GNI per capita of $12056 or higher. Analysis will be performed based on these low-income, middle-income (lower-middle income and upper-middle income) and high-income economies. Table A- 2 till Table A- 5 provides the summary statistics of all related variables, classified by the income levels.

3.5.  Descriptive Statistics
The summary statistics per income level of the core dependent and independent variables over the period of  2011-2017 are shown in Table 3‑2 on the next page. The complete summary statistics of all variables can be found in the appendix (Table A- 2 till Table A- 5). 
The overall observation is that GDP per capita and account ownership percentage of the total population increase as the income level of the economies increase. Lower-middle income economies have on average the highest economic growth per capita between 2011 and 2017, and the percentage of mobile account ownership decreases per higher income level classification. 
On top of this, the difference in percentage of female to percentage of male having a bank account is the highest in low-income countries (17.64% and 24.87%) and lowest in high-income countries (85.01% and 88.29%). This is shown in Table A- 2 till Table A- 5. More explanation regarding the summary statistics of Table 3-2 will be described in the following paragraphs. 
[bookmark: _Ref5460592][bookmark: _Ref5448741]Table 3‑2: Summary of descriptive statistics for key explanatory and dependent variables per classification
	
	GDPPC
	GDPPC_
GROWTH
	ACC_OWN
	MOB_ACC

	Low-income
	
	
	
	

	         Mean
	628.874
	1.149
	21.189
	9.979

	Median
	630.3737
	2.076
	17.722
	5.750

	Min.
	218.284
	-47.923
	1.522
	0

	Max.
	1435.331
	17.996
	59.199
	50.581

	Std. Dev.

	217.266
	6.785
	13.400
	11.885

	Obs.
	180
	180
	180
	133

	Lower-middle 
	
	
	
	

	Mean
	2211.589
	2.983
	34.172
	7.220

	Median
	1969.31
	2.788
	30.796
	2.734

	Min.
	797.412
	-9.444
	3.660
	0

	Max.
	4265.372
	15.215
	92.971
	72.932

	Std. Dev.
	976.386
	3.077
	18.292
	13.083

	Obs.
	281
	281
	249
	168

	Upper-middle
	
	
	
	

	Mean
	6842.676
	1.818
	52.872
	5.202

	Median
	6387.017
	1.943
	53.884
	2.126

	Min.
	2880.415
	-62.225
	.405
	0

	Max.
	18106.34
	27.492
	93.982
	43.578

	Std. Dev.
	2826.277
	5.199
	20.154
	8.159

	Obs.
	328
	328
	268
	141

	High-income 
	
	
	
	

	Mean
	35220.1
	1.179
	86.812
	5.177

	Median
	31883.94
	1.227
	93.756
	2.527

	Min.
	8719.974
	-23.181
	23.543
	0

	Max.
	108600.9
	28.122
	100
	21.332

	Std. Dev.
	21091.06
	3.777
	15.839
	5.978

	Obs.
	388
	388
	325
	35


*Note: minimum GDP per capita growth is found in South Sudan in 2012 for the low-income group, Ukraine in 2015 for the lower-middle-income group,  Libya in 2011 for the upper-middle group and Macau (which is a special authorization region of China) in 2015 for the high-income group. The maximum GDP per capita growth is found in Sierra Leone in 2013 for the low-income group, Mongolia in 2011 for the lower-middle-income group, Nauru in 2013 for the upper-middle-income group and the Northern Mariana Islands in 2016 for the high-income group. 
Main observations for GDP per capita
An observation is that Burundi has the lowest GDP per capita in the world, with 218.28 constant 2010 US dollar GDP per capita in 2016. This GDP per capita has been fluctuating around 230 dollar since 1996. Burundi faced civil wars from 1993-2005 and suffered from economic turmoil in 2015. This Sub-Saharan country is facing increasing budget deficits and relies on foreign aid. The account ownership percentage remains around 7% from 2011 until 2014, after 2014 there has been no data available.  In contrast, Luxembourg has the highest GDP per capita of 108600.90 in constant 2010 US dollar in 2016 for the world. Luxembourg’s account ownership increased from 94.59% to 98.77%. 
The highest GDP per capita for low-income economies is South Sudan in 2011. The lowest GDP per capita for lower-middle income economies is Bangladesh in 2011 and the highest is Tunisia in 2016. Even though Bangladesh has the lowest GDP per capita in 2011 for this group, it is one of the Next Eleven emerging market countries with a stable GDP per capita growth around 5% each year. The account ownership percentage has increased from 30% in 2011 to 50% in 2017.
The lowest GDP per capita for higher-middle-economies occurs in Guatemala in 2011 and the highest in Equatorial Guinea in 2012. The lowest GDP per capita for high-income countries occurs in Panama in 2011 and the highest in Luxembourg in 2016 as mentioned before. The account ownership for Guatemala increased from 22.32% in 2011 to 44.11% in 2017.  Equatorial Guinea will be dropped when performing the panel regressions as there is no data available on financial inclusion, even though it is one of the fastest growing economies in Sub-Saharan Africa in the past decade. 
There is no data available for GDP per capita for 2017. The overall trend is that the GDP per capita slowly increases from 2011 to 2016 after the financial crisis in 2008. This is only true for countries where there are no external influences such as wars or disease outbreaks. 

Main observations for GDP per capita growth
As mentioned in the previous paragraph, South Sudan obtained the highest GDP per capita with 1435.33 constant 2010 US dollars in 2011. However, as the GDP per capita decreased to 747.47 constant 2010 US dollars in the year afterwards, the GDP per capita growth turned to -47.92%. This was mainly caused by the Heglig crisis in 2012, which was a six-month war fought between oil-rich regions between Sudan and South Sudan. The economic collapse continued due to civil war, with the GDP per capita even dropping to less than 200 dollar in 2017 according to an article of the Worldbank (Worldbank South Sudan, 2018). However, this number is not recorded in the database of the World Development Indicators. The highest GDP per capita growth of 18% in the low-income economies is in Sierra Leone in 2013. However, it still remains as one of the least developed economies. The account ownership only increased from 15.34% in 2011 to 19.81% in 2017.
The lower-middle-income group worst GDP per capita growth of -9.44% occurred in Ukraine in 2015 due to continuous conflicts in the East. The highest GDP per capita of 15.22% for this group occurred  in Mongolia in 2011. Even though the account ownership in Mongolia increased from 77.72% in 2011 to 92.97% in 2017, the steady economic growth in tempered lately due to limited growth in the mining investment sector. 
Libya accounted for the negative economic growth of -62.23% in the upper-middle-income group in 2011 due to its civil war. This country will also be dropped out of the panel regressions later due to no available data after 2011. The highest GDP per capita growth of 27.49% for the upper-middle income group is marked by Nauru in 2013 due to reopening the Australian regional processing center for asylum seekers. However, this small island will also be dropped out of the analysis due to unavailable data on financial inclusion.  
The negative economic growth of -23.81% in the high-income group occurred in 2011 in Macau. This economic contraction was the consequence of China’s anti-corruption campaign which caused a decline in tourism and casino revenue (Bloomberg, 2016). This special authorization region of China will be left out of the econometric analysis due to unavailable data on financial inclusion. The 28.12% GDP per capita growth is found in the Northern Mariana Islands in 2016. This small island from the US experienced this acceleration in growth due to its gambling services in the city of Saipan. However, this country will also be left out of the regression models due to the unavailability of financial inclusion data. 

Main observations for account ownership and mobile account ownership
A general observation is that the lower the income level the higher the usage of mobile banking. On average, 9.98% of the population in low-income countries have made use of mobile money services, while only 5.18% of the population in high-income countries have used mobile money services. 
The main observation is that the Sub-Saharan country Niger has the lowest percentage of account ownership of the low-income economies in 2011. This percentage has increased from 1.52% in 2011 to 15.52% in 2017. From this total growth in account ownership in Niger, 8.72% comes from an increase in mobile payment accounts. The highest percentage of account ownership in low income countries is the Sub-Saharan country Uganda, where the account ownership increased from 20.46% in 2011 to 59.20% in 2017. The mobile account ownership has grown rapidly since the introduction in 2010 from 0% to 50.58% in 2017.
From lower-middle economies the lowest account ownership percentage of 3.66% is in Cambodia in 2011. This percentage increased to 21.67% in 2017, with 5.66% contributed by the development of mobile account ownership. Mongolia reached the highest account ownership percentage in 2017 with 92.97%, with a 21.9% contribution from mobile account ownership. Kenya has reached the highest percentage of mobile account ownership in the world in 2017 with 72.93%. This Sub-Saharan country reached its high due to the financial infrastructure of M-Pesa, which relies on mobile money transactions as introduced before. 
From the upper-middle economies, Turkmenistan showed an account ownership percentage of only 0.41% in 2011. This percentage has increased to  40.58% in 2017. However, no data can be found on how much mobile money services contributed to this growth in Turkmenistan. This means that this country will be dropped when running regressions for mobile account ownership, as it will be noted as missing values. The Sub-Saharan country  Gabon has shown the highest mobile account ownership in this income level group with 43.58% since the introduction of mobile money services in 2012. The total account ownership of Gabon is 58.6% in 2017, with 43.58% of mobile account ownership, which means that mobile money services is dominating the traditional banking market. Even though the account ownership percentage of the Islamic Republic of Iran is the highest with 93.98% in 2017,  the mobile account ownership is relatively lower with 26.3%. 
From the high-income economies, Uruguay has the lowest account ownership percentage in 2011 with 23.54%. This percentage has grown to 63.87% in 2017. However, no data can be found for mobile account ownership for this country. Also noteworthy is that the account ownership variable provides a maximum value of 100 for Norway. Account ownership includes access to traditional banking and mobile banking. Even so, neither is data available on the use of mobile payments for Norway. To be specific, only Argentina (2.42%), Chile (18.67%), Panama (3.50%), Singapore (9.55%) and the United Arab Emirates (21.33%) have data on mobile account ownership. The United Arab Emirates show the highest percentage of mobile account ownership in the high-income economies with 21.33% out of a total of 88.21% of account ownership in 2017. 

4. Transformations
A transformation has been made for the variable GDP per capita. It is observable, see Table 3‑3, that the level data of the aforementioned is skewed when comparing the mean and median values. Therefore, the natural logarithms have been taken for this variable in order to correct for the degree of skewness. This is in accordance with the literature (Barro, 2003; Kim et al., 2018) that also applied the natural logarithm of GDP per capita. 

5. Correlation Matrix
The correlation matrix is shown in the Appendix (Table A-6). The correlation shows that GDP per capita has positive correlation with account ownership of 0.639. This is not surprising as the more advanced an economy is, the more inclusive the financial system is. 
Furthermore, fertility and inflation have shown to have a negative correlation with GDP per capita and GDP per capita growth, which is also in accordance with the neoclassical growth theory (Barro, 2003).  Mobile account ownership is negatively correlated with GDP per capita and GDP per capita growth. The negative correlation of mobile account ownership with GDP per capita is -0.208, while the negative correlation with GDP per capita growth is almost neutral with a value of -0.035. An explanation might be that the countries who have a high percentage of mobile account ownership are the ones who have a relative lower GDP per capita. The neutrality of correlation of GDP per capita growth might be explained by the highly fluctuating growth in the low-income, lower-middle income and upper-middle income economies. 
The high correlation between account ownership with fertility (-0.662) and secondary education rate (0.618) indicates probable endogeneity issues. This issue will need to be taken care of in the methodology as specified in the next section. 



4. METHODOLOGY
4.1.  Panel Granger Causality Tests
In order to investigate the direction of the relationship between financial inclusion and economic growth for the first hypothesis, panel granger causality analysis has been performed. This is the granger causality test (Granger, 1969) adapted to a panel dataset (Dumitrescu and Hurlin, 2012). The panel granger causality technique re-casts whether financial inclusion granger causes economic growth, by controlling for the influence of the lags and differences of financial inclusion and economic growth itself on the future values of economic growth. In other words, if past values of financial inclusion are good predictors for the current value of economic growth, even when the past values of economic growth are included in the model, then it can be said that financial inclusion granger causes economic growth. 
A panel granger causality test for all income-levels as a whole has been performed, as shown in formula 4.1 and 4.2. The direction of the relationship between economic growth and financial inclusion could not be examined per income category due to the limited number of observations and time dimension. Economic growth is proxied by the natural logarithm of GDP per capita and the GDP per capita growth. 

The panel granger causality model is specified as follows (Dumitrescu and Hurlin, 2012):

	(4.1)
			(4.2)
										(4.3)

The denotes the natural logarithm of GDP per capita at time  in country .  denotes the GDP per capita growth at time  in country . The parameter  denotes the country fixed effects. The lag orders  are assumed to be the same for all cross-section units. However, the autoregressive parameter  and the regression coefficient  can differ across the countries. The error term  is expected to be independently distributed across countries with a zero mean and constant variance. 
Matrix 4.3. shows which proxies are used for financial inclusion in this model. The percentage of account ownership (ACC_OWN) is used as a proxy for the overall financial inclusion, including traditional banking and mobile banking. The percentage of mobile account ownership (MOB_ACC) is s proxy for the coverage of mobile money services. 	
For the panel granger causality test, a heterogenous panel dataset set where the variables need to be stationary. Therefore, the Augmented Dicky Fuller (ADF) unit root test needs to be applied to test for this. Analyzing non-stationary data leads to possible spurious relationships, which means that statistically significant relationships between variables follow a same trend, but are in fact not correlated with each other. The danger of biased regressors and wrong f-statistics are eliminated by detrending the non-stationary variable. For example, the first difference is taken for log GDP per capita in this paper, which is approximately the GDP growth rate. The optimal distributed lag model (DL) is selected via the Akaike Information Criteria (AIC) and Schwarz Information Criteria (SIC). 
When applying this model, the heterogeneity between countries needs to be carefully examined. The heterogeneity comes from the country specific effects  , but also the heterogeneity of regressor . Due to the heterogeneity of countries, panel granger causality conclusions needs to be carefully concluded. The country specific effects  are taken care of by taking the differences when detrending non-stationary variables, as this constant disappears when differencing. 

4.2. Panel Regression Random and Fixed Effects Model
The following model examines the impact of financial inclusion on economic growth in a panel set of 159 countries for 7 year (2011-2017). In fact, there are 214 entities in the panel dataset collected from the World Bank, but due to missing values, the widest scope of the regression includes 159 countries.
 	(4.4) 
		(4.5)
								(4.6)
The denotes the natural logarithm of GDP per capita at time  in country .  denotes the GDP per capita growth at time  in country . The parameter  denotes the constant. Financial inclusion will be measured by the variables as shown in matrix 4.6. These measures will constitute the variable of interest for every regression. The control variables are the baseline and cultural control variables as listed in the data section. Furthermore, the equations include the country fixed effects   , and the error term  which is expected to be independently distributed across a zero mean. The time fixed effects is denoted by . 
This model will be ran first by a random effects model and the fixed effects model to check for the differences. The control variables will be added one by one to the model, as to avoid overfitting bias and to check for robustness of the models. The Hausman test shows that the fixed effects model is a more suitable model, which means that the country fixed effects needs to be taken into account. 

4.2.1 Endogeneity and Dynamic Panel Regression SYS-GMM Model
The role of estimation within empirical growth models is of paramount importance. Equations 4.4 and 4.5 are initially estimated with the Ordinary Least Squared (OLS) model, however, due to concerns for endogeneity (e.g. fertility, education and account ownership) and to control for reverse causality, the system GMM (SYS-GMM) estimator for dynamic panel models is also applied. The SYS-GMM model has been introduced by Arrellano and Bond (1991) and has become an often applied estimator for dynamic panel growth models. The SYS-GMM estimator is specifically suitable for the panel data of this research due to its short time dimension and wide country dimension (small T and large N). The model is constituted as follows:

 	(4.7)
	(4.8)

The natural logarithm of GDP per capita and GDP per capita growth are the dependent variable for the respective equations. The variable of interest is the financial inclusion proxies, which are the same as listed in matrix 4.6. The control variables consist of the baseline control variables and the explanatory variables.  is included to account for the unobserved country fixed effects,  represents the time fixed effects and  denotes the error term which is assumed to be independent and serially uncorrelated across countries. 
The Arrellano Bond SYS-GMM is chosen as it can control for endogeneity and probable reverse causality issues. For example, Table A-6 shows a strong correlation between account ownership and education as well as account ownership and fertility rate. SYS-GMM adds lagged differences of the variables as an extra instrument instead of only lagged levels as instruments for the first-differenced variables. The lagged differences are assumed to be uncorrelated with country fixed effect (Roodman, 2006). The fact that SYS-GMM specifies lagged differences as well as lagged levels preserves the cross-country variation. Just as the OLS estimate, SYS-GMM preserves both the cross-country and time-series dimension (Arrellano and Bond, 1991). Robust estimation is applied to ensure that the standard errors are adjusted for autocorrelation and heteroscedasticity. 
5. 
RESULTS

This chapter will be devoted to the results of the panel granger causality test for the first hypothesis and the dynamic panel regression models for the second and third hypothesis. The main result for hypothesis 1 is that no conclusion can be drawn on the unidirectional relationship between economic growth and financial inclusion. Regarding hypotheses 2 and 3, it is found that financial inclusion has a positive effect on economic growth with all proxies in all income classifications. The possibility of omitted variable bias, reverse causality bias, endogeneity bias and country fixed effects are taken care of. 

5.1.  Panel Granger Causality Test

The panel granger causality test is performed to assess in which way the causality runs between financial inclusion and economic growth. The condition of stationarity for both economic growth and financial inclusion are met, as shown in Table 5‑1: Augmented Dicky Fuller test output results GDP per capita growth is the estimator for economic growth, and GDP per capita has been added as another estimator for robustness check. 
[bookmark: _Ref12191699]Table 5‑1: Augmented Dicky Fuller test output results 
	Null hypothesis
	ADF-Fisher Chi Square 
	Decision

	H0: d(GDPPC) has unit root
	0.000***
	Reject H0: GDP per capita is stationary at first difference

	H0: GDPPC_GROWTH has unit root
	0.000***
	Reject H0: GDP per capita growth is stationary at level

	H0: d2(ACC_OWN) has unit root
	0.001***
	Reject H0: account ownership (proxy for financial inclusion) is stationary at second difference

	H0: d2(MOB_ACC) has unit root
	0.014**
	Reject H0: mobile account ownership (proxy for financial inclusion) is stationary at second difference


Note: (1) Probabilities for the ADF-Fisher test is computed using an asymptotic Chi-square distribution. (2) *, **, *** specify significance at 10%, 5% and 1% level. (3) d(variable) stands for the stationary first difference of the variable  (4) d2(variable) stands for the stationary second difference of the variable

The table above shows that in order to reach stationarity some variables need to be detrended. This is done by taking the first difference for GDP per capita and second difference for account ownership and mobile account ownership. When applying the Augmented Dicky Fuller test (ADF) the unit root stationarity test are rejected at 5% significance level. This means that non-stationarity biases are prevented. An addition note is that if the time dimension will be expanded in the future, more accurate time series analysis of the panel can be conducted. 

[bookmark: _Ref12231946]Table 5‑2: Panel Granger Causality Test results
	(1)
Null Hypothesis
	(2)
Lags
	(3)
F-Statistic
	(4)
Probability
	(5)
Obs.
	(6)
Decision at 10% significance level

	D2(ACC_OWN) does not Granger Cause d(GDPPC)
	2
	0.031
	0.970
	284
	Account ownership   GDP per capita

	D(GDPPC) does not Granger Cause d2(ACC_OWN)
	2
	0.470
	0.625
	284
	GDP per capita does not granger cause account ownership

	D2(ACC_OWN) does not Granger Cause GDPPC_GROWTH
	2
	0.076
	0.927
	284
	Account ownership  GDP per capita growth

	GDPPC_GROWTH does not Granger Cause D2(ACC_OWN)
	2
	0.043
	0.958
	284
	GDP per capita growth  account ownership

	D(GDPPC) does not Granger Cause d2(MOB_ACC)
	2
	0.141
	0.869
	133
	GDP per capita does not granger cause mobile account ownership

	D2(MOB_ACC) does not Granger Cause d(GDPPC)
	2
	0.337
	0.715
	133
	Mobile account ownership does not granger cause GDP per capita

	GDPPC_GROWTH does not Granger Cause d2(MOB_ACC)
	2
	0.536
	0.586
	133
	GDP per capita growth does not granger cause mobile account ownership

	D2(MOB_ACC) does not Granger Cause GDPPC_GROWTH
	2
	0.345
	0.709
	133
	Mobile account ownership does not granger cause GDP per capita growth


Note: (1 d(variable) stands for the stationary first difference of the variable  (2) d2(variable) stands for the stationary second difference of the variable 


By running the Vector Autoregression (VAR) the optimal lags for GDP per capita, GDP per capita growth, account ownership and mobile account ownership have been found at a number of  2 lags. The estimation is based on Akaike Information Criterion (AIC) and Schwarz criterion (BIC). The number of two lags is also the maximum lag possible due to the limited time dimension. 
	The panel granger causality test shows that no conclusion can be drawn on the direction of causality between financial inclusion and economic growth. There is a unidirectional relationship from account ownership to GDP per capita, but a bidirectional relationship between account ownership and GDP per capita growth at 10% significance level. No robustness can be found whilst the first difference of GDP per capita is approximately GDP per capita growth. Furthermore, no relationship can be found at 10% significance level between mobile account ownership and GDP per capita or GDP per capita growth. 
Still, the supply leading demand is assumed for the panel regression models, in accordance with the first two rows of Table 5‑2. Therefore, the financial inclusion measurements will be used as independent variable and GDP per capita (growth)  as dependent variable. The probability of reverse causality will be taken care of by the Arrellano Bond GMM estimator. 
On an extra note, the time dimension is relatively short with lags and differences applied in the model. Therefore limited observations could be made, which might be a reason why no relationship has been found between mobile account ownership and GDP per capita (growth).  Furthermore, this panel granger test has been tested for the world without the difference in income classifications, so there are some heterogeneity issues. As shown earlier in the data section, high-income countries do not tend to use mobile payments while low-income countries often show missing data for economic growth or mobile account ownership. Low-income or lower-middle income countries that do benefit from mobile account ownership might be underrepresented with this specific test due to missing values. Therefore, the true causal financial inclusion and growth relationship needs to be further examined by the baseline formulas presented in the methodological framework with a focus on different income level groups. To conclude, the results suggests that reverse causality issues need to be taken care of and that the interpretation of the regression output in terms of causality and correlation should be done with care.

5.2. Panel Regression Model for GDP per capita growth
The overall observation is that no significant conclusion can be drawn for the relationship between financial inclusion and GDP per capita growth. The results of formula (4.4) and (4.7) using Ordinary Least Squares (OLS) with GDP per capita growth for low-income countries are shown in the appendix (Table A-7 and Table A- 8). The tables show that the values of account ownership and mobile account ownership are positive, but are not all significant. Only model (3) and (4) of Table A-7 show a significant effect of account ownership on GDP per capita at 10% significance level. The interpretation would be that if the account ownership percentage increases by 10 percentage point, the growth rate of GDP per capita would increase by 1%. However, this value does not seem to be robust as the significance and value changes in the different models. Country fixed effects are also not taken care of in model (3) and (4). Furthermore, the signs of the variables are counterintuitive with the sign of fertility being positive in Table A-7, the sign of inflation being positive in both tables and the rule of law variable being negative in model 1 to 5 in Table A-7 and Table A- 8. One of the reasons might be due to relatively little number of observations. To maintain a clear overview of the tested models, the insignificant models for the middle-income and high-income economies are not included in the appendix. 
5.3.  Panel Regression Model for Logarithm of GDP per capita
To check for robust results for GDP per capita growth, the log of GDP per capita is used as the dependent variable as shown in formulas (4.5) and (4.8). Table 5‑3 till Table 5-5 summarizes the results per income category. The OLS regression for the high-income economies between log GDP per capita and mobile account ownership is left out due to too little observations as specified in the data section. The overall observation is that the variable of interest, account ownership and mobile account ownership have a statistically significant positive relation with the log of GDP per capita in low-income, middle-income and high-income economies. In other words, given the robustness, this finding implies that financial inclusion has a positive relationship with the income level of countries. The following paragraphs will analyze the results in depth.
The Hausman test showed that models with country fixed effects are preferred for this dataset. According to this test, it means that for each table model (6) should be given extra attention. Endogeneity issues are taken care of in models (8) with the Arrellano Bond SYS-GMM estimator. The regressors lagged by two periods are used as instruments. This second lag is required to avoid correlation with the current error term. No deeper lags can be implemented due to sample size constraints.
[bookmark: _Ref12304549]Table 5‑3: log GDP per capita and account ownership in low-income economies
	
	OLS
	OLS
	OLS
	OLS
	OLS
	OLS
	OLS
	SYS_GMM

	VARIABLES
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	
	Low-income
	Low-income
	Low-income
	Low-income
	Low-income
	Low-income
	Low-income
	Low-income

	
	
	
	
	
	
	
	
	

	ACC_OWN
	0.004**
	0.004**
	0.004***
	0.004***
	0.006***
	0.007***
	0.009***
	0.002***

	
	(0.002)
	(0.002)
	(0.001)
	(0.001)
	(0.002)
	(0.002)
	(0.002)
	(0.001)

	
	-
	-
	-
	-
	-
	-
	-
	1.030***

	
	
	
	
	
	
	
	
	(0.021)

	GDPPC_2011
	0.001***
	0.001***
	0.001***
	0.001***
	0.001***
	-
	-
	0.000

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	
	
	(0.000)

	INV_GDP
	0.002
	-0.001
	-0.001
	-0.001
	-0.001
	-0.001
	-0.002
	0.001

	
	(0.002)
	(0.002)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)

	EDUC_SECOND
	0.001
	0.002
	-0.002
	-0.002
	-0.001
	-0.002
	-0.002
	0.001*

	
	(0.003)
	(0.002)
	(0.002)
	(0.002)
	(0.002)
	(0.002)
	(0.002)
	(0.001)

	FERTILITY
	-0.041
	0.022
	-0.091**
	-0.090**
	-0.079*
	-0.026
	-0.029
	0.015

	
	(0.055)
	(0.052)
	(0.038)
	(0.038)
	(0.041)
	(0.044)
	(0.085)
	(0.010)

	RULEOFLAW
	
	0.321***
	0.084*
	0.082*
	0.076
	0.116**
	0.081
	0.018

	
	
	(0.062)
	(0.046)
	(0.047)
	(0.048)
	(0.048)
	(0.049)
	(0.018)

	INFLATION
	
	
	-0.002
	-0.002
	-0.002
	-0.001
	-0.001
	-0.002

	
	
	
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)

	GENDER_EQ_EDUC
	
	
	
	0.086
	0.020
	0.667
	0.076
	-0.115

	
	
	
	
	(0.390)
	(0.383)
	(0.466)
	(0.509)
	(0.072)

	INT_OIC_ACC
	
	
	
	
	-0.003
	-0.004**
	-0.004**
	-0.002***

	
	
	
	
	
	(0.002)
	(0.002)
	(0.002)
	(0.001)

	Constant
	5.930***
	6.005***
	6.463***
	6.383***
	6.324***
	5.954***
	6.483***
	-0.183

	
	(0.363)
	(0.342)
	(0.259)
	(0.457)
	(0.465)
	(0.518)
	(0.535)
	(0.208)

	
	
	
	
	
	
	
	
	

	Observations
	101
	101
	96
	95
	95
	95
	95
	55

	Country FE
	NO
	NO
	NO
	NO
	NO
	YES
	YES
	YES

	Time FE
	NO
	NO
	NO
	NO
	NO
	NO
	YES
	-

	R-squared
	0.102
	0.401
	0.522
	0.522
	0.542
	0.568
	0.648
	-

	Number of countries
	23
	23
	23
	23
	23
	23
	23
	21

	Sargan Test
	-
	-
	-
	-
	-
	-
	-
	0.979

	AR(2)
	-
	-
	-
	-
	-
	-
	-
	0.940


Notes: (1) Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 (2) Huber-White standard errors in parenthesis (3) The first 7 models are estimated with OLS and model 8 is estimated with SYS-GMM (4)  is the second lag of GDP per capita (5) INT_OIC_ACC is the interaction term between account ownership and the dummy variable for OIC countries

	
	OLS
	OLS
	OLS
	OLS
	OLS
	OLS
	OLS
	SYS_GMM

	VARIABLES
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	
	Middle-inc
	Middle-inc
	Middle-inc
	Middle-inc
	Middle-inc
	Middle-inc
	Middle-in
	Middle-inc

	
	
	
	
	
	
	
	
	

	ACC_OWN
	0.004***
	0.004***
	0.004***
	0.004***
	0.004***
	0.003***
	0.000
	0.000**

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.001)
	(0.001)
	(0.001)
	(0.000)

	
	-
	-
	-
	-
	-
	-
	-
	0.956***

	
	
	
	
	
	
	
	
	(0.020)

	GDPPC_2011
	0.000***
	0.000***
	0.000***
	0.000***
	0.000***
	-
	-
	0.000*

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	
	
	(0.000)

	INV_GDP
	0.001
	0.001
	0.001
	0.001
	0.001
	0.002*
	0.003**
	0.000

	
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.000)

	EDUC_SECOND
	0.003***
	0.003***
	0.003***
	0.003***
	0.003***
	0.002***
	0.002***
	0.000

	
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.000)

	FERTILITY
	-0.041
	-0.037
	-0.069***
	-0.075***
	-0.071***
	-0.249***
	-0.161***
	-0.012*

	
	(0.025)
	(0.025)
	(0.025)
	(0.026)
	(0.027)
	(0.043)
	(0.046)
	(0.007)

	RULEOFLAW
	
	0.090***
	0.062**
	0.061**
	0.062**
	0.084***
	0.074**
	0.007

	
	
	(0.029)
	(0.029)
	(0.030)
	(0.030)
	(0.032)
	(0.032)
	(0.010)

	INFLATION
	
	
	-0.001
	-0.001
	-0.001
	-0.001
	-0.000
	-0.001

	
	
	
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.000)

	GENDER_EQ_EDUC
	
	
	
	-0.049
	-0.048
	0.165
	0.241
	0.060

	
	
	
	
	(0.195)
	(0.195)
	(0.200)
	(0.195)
	(0.125)

	INT_OIC_ACC
	
	
	
	
	-0.001
	-0.000
	-0.001
	-0.000

	
	
	
	
	
	(0.001)
	(0.001)
	(0.001)
	(0.000)

	Constant
	7.042***
	7.115***
	7.232***
	7.304***
	7.282***
	8.400***
	8.210***
	0.358

	
	(0.121)
	(0.122)
	(0.123)
	(0.243)
	(0.245)
	(0.253)
	(0.252)
	(0.234)

	
	
	
	
	
	
	
	
	

	Observations
	287
	287
	281
	268
	268
	268
	268
	173

	Country FE
	NO
	NO
	NO
	NO
	NO
	YES
	YES
	YES

	Time FE
	NO
	NO
	NO
	NO
	NO
	NO
	YES
	-

	R-squared
	0.486
	0.510
	0.523
	0.526
	0.526
	0.570
	0.610
	-

	Number of countries
	63
	63
	62
	60
	60
	60
	60
	55

	Sargan Test
	-
	-
	-
	-
	-
	-
	-
	0.381

	AR(2)
	-
	-
	-
	-
	-
	-
	-
	0.090


Table 5‑4: log GDP per capita and account ownership in middle-income economies
[bookmark: _Ref12329311]Notes: (1) Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 (2) Huber-White standard errors in parenthesis (3) The first 7 models are estimated with OLS and model 8 is estimated with SYS-GMM (4)  is the second lag of GDP per capita (5) INT_OIC_ACC is the interaction term between account ownership and the dummy variable for OIC countries

Table 5‑5:log GDP per capita and account ownership in high-income economies
	
	OLS
	OLS
	OLS
	OLS
	OLS
	OLS
	OLS
	SYS_GMM

	VARIABLES
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	
	High-inc
	High-inc
	High-inc
	High-inc
	High-inc
	High-inc
	High-inc
	High-inc

	
	
	
	
	
	
	
	
	

	ACC_OWN
	0.006***
	0.006***
	0.005***
	0.005***
	0.005***
	0.004***
	0.003***
	0.002*

	
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)

	
	-
	-
	-
	-
	-
	-
	-
	0.965***

	
	
	
	
	
	
	
	
	(0.048)

	GDPPC_2011
	0.000***
	0.000***
	0.000***
	0.000***
	0.000***
	-
	-
	0.000

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	
	
	(0.000)

	INV_GDP
	0.008***
	0.009***
	0.010***
	0.010***
	0.009***
	0.011***
	0.010***
	0.008***

	
	(0.002)
	(0.002)
	(0.001)
	(0.001)
	(0.001)
	(0.002)
	(0.001)
	(0.002)

	EDUC_SECOND
	0.001**
	0.001
	-0.000
	-0.000
	-0.000
	-0.000
	-0.001
	0.000

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.001)
	(0.000)
	(0.000)

	FERTILITY
	0.103**
	0.113***
	0.131***
	0.131***
	0.101**
	0.194***
	0.207***
	0.034

	
	(0.041)
	(0.041)
	(0.038)
	(0.038)
	(0.039)
	(0.052)
	(0.050)
	(0.024)

	RULEOFLAW
	
	0.094***
	0.098***
	0.101***
	0.110***
	0.089***
	0.091***
	-0.029**

	
	
	(0.028)
	(0.026)
	(0.027)
	(0.027)
	(0.033)
	(0.033)
	(0.013)

	INFLATION
	
	
	-0.011***
	-0.011***
	-0.011***
	-0.012***
	-0.007***
	-0.004

	
	
	
	(0.002)
	(0.002)
	(0.002)
	(0.002)
	(0.003)
	(0.002)

	GENDER_EQ_EDUC
	
	
	
	0.148
	0.254
	0.198
	0.128
	-0.775**

	
	
	
	
	(0.408)
	(0.416)
	(0.425)
	(0.399)
	(0.305)

	INT_OIC_ACC
	
	
	
	
	0.002*
	0.002
	0.003
	-0.001

	
	
	
	
	
	(0.001)
	(0.002)
	(0.002)
	(0.000)

	Constant
	8.529***
	8.490***
	8.555***
	8.412***
	8.369***
	9.105***
	9.319***
	0.775

	
	(0.127)
	(0.125)
	(0.123)
	(0.410)
	(0.414)
	(0.434)
	(0.416)
	(0.503)

	
	
	
	
	
	
	
	
	

	Observations
	229
	229
	226
	225
	225
	225
	225
	145

	Country FE
	NO
	NO
	NO
	NO
	NO
	YES
	YES
	YES

	Time FE
	NO
	NO
	NO
	NO
	NO
	NO
	YES
	-

	R-squared
	0.271
	0.309
	0.441
	0.438
	0.432
	0.451
	0.540
	-

	Number of countries
	48
	48
	47
	47
	47
	47
	47
	45

	Sargan Test
	-
	-
	-
	-
	-
	-
	-
	0.192

	AR(2)
	-
	-
	-
	-
	-
	-
	-
	0.594


Notes: (1) Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 (2) Huber-White standard errors in parenthesis (3) The first 7 models are estimated with OLS and model 8 is estimated with SYS-GMM (4) is the second lag of GDP per capita (5) INT_OIC_ACC is the interaction term between account ownership and the dummy variable for OIC countries

5.3.1. Account ownership
Model (1) of each table sets out the baseline set of control variables and extra control variables are added one by one to avoid overfitting bias. Model (5) of each table exhibits the complete set of control variables without fixed effects. Model (6) exhibits the fixed country effects model and model (7) also takes care of time fixed effects. Based on previous literature, time effects are relevant for the economic growth model and should therefore not be fixed. Therefore, a careful examination will take place between model (5) and (6). Model (8) of each table is added as a robustness check for endogeneity issues. All models of Table 5-3 till Table 5-5 show that traditional banking and mobile banking combined have a statistically significant positive relation with the income level of low-income, middle-income and high-income countries. 

Analysis Table 5-3: Low-income economies 
The overall observation is that low-income economies experience a statistically positive relation between financial inclusion and the income level of countries. This observation is checked for robustness with a subset of Sub-Saharan African countries, which is showed in Table A-9 and Table A-10. Model (6) in Table 5-3 shows that when account ownership increases by 10 percentage point, the log of GDP per capita will increase by 0.07, and the GDP per capita will increase by 7.25% in low income countries from 2011 to 2017. As an example, Niger has a log GDP per capita of 7.573723, 12.58% account ownership and 7.1% mobile account ownership in 2016. When account ownership increases by 10 percentage point, the log GDP per capita will increase by 0.07, which means the GDP per capita will increase by 7.25% from 1946.37 to 2087.48 constant 2010 US dollars[footnoteRef:2]. This percentage however, seem to fluctuate between 4% and 9% for different models.  [2: In 2016 Niger has:An increase of  account ownership by 10 percentage point means that log GDP per capita increases by 0.07. This is a 7.25% increase or in other words an increase of 141.11 GDP per capita in constant 2010 US dollars. This is because  and  Leading to an increase of 7.25%.] 

Some additional observations for model (6) of Table 5-3: the values of investment share of GDP and secondary education have a negative sign (insignificant) which is in contrast to all literature. Therefore, the SYS-GMM estimator has been applied to check for endogeneity issues in model (8). The high value of Sargan test (0.979) shows that the group of instrumental variables are suitably chosen, as the lagged regressors are exogenous as a group. Furthermore, the second-order serial correlation AR (2) is not rejected which addresses the possible problem of autocorrelation (Roodman, 2006). On top of this, SYS-GMM takes care of country fixed effects as well and reverse causality.
Model (8) shows that if the account ownership percentage were to increase by 10 percentage point, log GDP per capita will increase by 0.02 which means that GDP per capita will increase by 2% (= 1.02 , a 2% increase). The signs of the control variables, even though insignificant, of investment share per capita, rule of law and inflation rate are in accordance with previous literature (Alfaro et al., 2004). The initial level of GDP per capita is not negative, but neutral. The fertility rate is positive, but insignificant. The secondary education enrollment rate is significant at 10% level, meaning that a 10 percentage point increase in enrollment rate will positively affect GDP per capita by 1%. This value is only flipped over in model (8) as well as investment share of GDP and the fertility rate, indicating the probable existence of endogeneity issues that has been covered now.

Robustness Check
To check for robustness, the same regressions have been run on countries in the Sub-Saharan Africa Region. Sub-Saharan Africa consists of 27 low-income economies, 11 lower-middle income economies and 5 upper-middle income economies as shown in Table A- 1. The value of the impact of account ownership show the same results as in model (8). The empirical results for this model indicate that financial inclusion is positively linked with economic growth: a 10 percentage point increase in account ownership leads to a 2% increase in GDP per capita. 
However, no robust results have been found for the cultural and religious control variables. Model (8) suggests that the gender ratio of secondary education (GENDER_EQ_EDUC) is not significant. The interaction value between account ownership and the dummy variable that takes 1 for OIC countries (INT_OIC_ACC) is significant at 10% level, showing that if the country is part of the Organization of Islamic Cooperation, the effect of account ownership is decreased by 2%. In other words, this would mean that an increase in account ownership in Islamic countries have a less fundamental relation with economic growth. Even though the value of this religious variable are not significant in the middle-income and high-income group, the values seem to be negative. 

Middle- and high-income economies
The results of middle- and high-income countries also exhibit a positive effect of account ownership on (log) GDP per capita.  When observing model (6) of table 5-4 and table 5-5, it is observable is that middle-income countries experience a 3% increase in GDP per capita when account ownership increases by 10 percentage point and high-income countries experience a 4% increase in GDP per capita when account ownership increases by 10 percentage point. The overall observation is that low-income countries experience a greater impact of an increase in financial inclusion. 
	Model (8) tackles the endogeneity problems and reverse causality with the SYS_GMM. The overall observation is that the impact of account ownership will be decreased a little bit in comparison to model (6). For high-income economies the investment share of GDP stays significant and positive. Model (8) shows that with a 10 percentage point increase in investment share of GDP, the GDP per capita will increase by 8%. 

[bookmark: _GoBack]The education gender equality variable (GENDER_EQ_EDUC) shows a significant value of -0.775 at 5% significance level in high-income countries (Table 5-5). This gender parity index indicates the gross enrolment ratio of girls to boys in primary education. For example, The Netherlands has a ratio of 1 which means that girls and boys receive the same learning opportunities. The United Arab Emirates has a ratio of 0.965, indicating that girls are more disadvantaged than boys in receiving education. The negative value of -0.775 would indicate that a negative effect on economic growth if more girls were to go to school. This is because the mean of the gender equality ratio for high-income economies is already 0.998 (see Table A-5). If the gender equality ratio would increase by one unit, an inequality would occur. 
Furthermore, the rule of law index shows a significant negative value of -0.029 at 5% significance level in high-income countries. The minimum value of this index is -2.5 and maximum is 2.5. The mean of the rule of law index for high-income countries is 1.059, with its peak in 2014. Afterwards the rule of law index declined a little for all countries, while the GDP per capita was increasing. The decline in the perception of safety and law obedience, likelihood of crime and violence might be caused due to the European Migrant crisis starting in the beginning of 2015. Therefore a negative impact might have been observed between the rule of law and GDP per capita. 

5.3.2. Mobile Account Ownership
The results of Table 5‑6 and Table 5‑7 show significant positive effect of mobile account ownership on the log of GDP per capita. The results of low-income countries are robust, where autocorrelation and endogeneity are taken care of. Where the findings were first insignificant, the values turn significant when instrumental variables are added. The validity of the instruments is shown by the Sargan Test, with a value of 0.246. Roodman (2006) indicated the higher the value, the better. However, the number of observations is limited and in model (8) and there are relative more instruments. Therefore, the Sargan test is affected but still reasonable. Possible autocorrelation problems are also prevented as shown by the high values of AR(2). 
Model (8) of Table 5-6 indicates that a 10 percentage point increase in mobile account ownership has a positive relationship with GDP per capita of 2%. The found control variables are also in accordance with the literature, both in sign and in significance except for fertility. The initial GDP per capita is significant and negative, the investment share is significant and positive and the secondary school enrollment rate is also significant and positive. However, the fertility rate turned from negative into a significant positive value, which is at first hindsight in contrast to the literature. However, Medeiros (2000) has shown that in an endogenous growth model, the negative impact of fertility rates on growth can be dampened by the positive effect of education. Increased education level enhances human development in low-income countries. 


	
	OLS
	OLS
	OLS
	OLS
	OLS
	OLS
	OLS
	SYS_GMM

	VARIABLES
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	
	Low-income
	Low-income
	Low-income
	Low-income
	Low-income
	Low-income
	Low-income
	Low-income

	
	
	
	
	
	
	
	
	

	MOB_ACC
	0.002
	0.002
	0.002
	0.002
	0.003
	0.003
	0.002
	0.002**

	
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.002)
	(0.002)
	(0.002)
	(0.001)

	
	-
	-
	-
	-
	-
	-
	-
	1.028***

	
	
	
	
	
	
	
	
	(0.026)

	GDPPC_2011
	0.001**
	0.000*
	0.000*
	0.000*
	0.000**
	-
	-
	-0.000**

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	
	
	(0.000)

	INV_GDP
	0.000
	-0.001
	-0.001
	-0.001
	-0.002
	-0.001
	-0.002
	0.003**

	
	(0.002)
	(0.002)
	(0.002)
	(0.002)
	(0.002)
	(0.002)
	(0.002)
	(0.001)

	EDUC_SECOND
	0.002
	0.003
	0.001
	0.002
	0.003
	0.002
	-0.001
	0.003***

	
	(0.003)
	(0.003)
	(0.002)
	(0.003)
	(0.003)
	(0.003)
	(0.003)
	(0.001)

	FERTILITY
	-0.139***
	-0.110**
	-0.110**
	-0.111**
	-0.110**
	-0.093*
	0.055
	0.059***

	
	(0.046)
	(0.048)
	(0.045)
	(0.046)
	(0.048)
	(0.052)
	(0.109)
	(0.017)

	RULEOFLAW
	
	0.103*
	0.052
	0.048
	0.038
	0.061
	0.055
	0.004

	
	
	(0.058)
	(0.055)
	(0.056)
	(0.058)
	(0.063)
	(0.064)
	(0.024)

	INFLATION
	
	
	-0.004***
	-0.004***
	-0.004***
	-0.004**
	-0.003**
	-0.002

	
	
	
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)

	GENDER_EQ_EDUC
	
	
	
	-0.100
	-0.130
	0.083
	-0.650
	0.151

	
	
	
	
	(0.482)
	(0.464)
	(0.641)
	(0.704)
	(0.113)

	INT_OIC_MOB
	
	
	
	
	-0.001
	-0.002
	-0.001
	-0.004***

	
	
	
	
	
	(0.002)
	(0.002)
	(0.002)
	(0.001)

	Constant
	6.650***
	6.614***
	6.695***
	6.788***
	6.757***
	6.834***
	6.797***
	-0.665**

	
	(0.307)
	(0.305)
	(0.296)
	(0.543)
	(0.541)
	(0.662)
	(0.685)
	(0.273)

	
	
	
	
	
	
	
	
	

	Observations
	76
	76
	73
	72
	72
	72
	72
	43

	Country FE
	NO
	NO
	NO
	NO
	NO
	YES
	YES
	YES

	Time FE
	NO
	NO
	NO
	NO
	NO
	NO
	YES
	-

	R-squared
	0.362
	0.410
	0.494
	0.494
	0.500
	0.503
	0.586
	-

	Number of countries
	17
	17
	17
	17
	17
	17
	17
	16

	Sargan Test
	-
	-
	-
	-
	-
	-
	-
	0.246

	AR(2)
	-
	-
	-
	-
	-
	-
	-
	0.922


[bookmark: _Ref12363440]Table 5‑6: log GDP per capita and mobile account ownership in low-income economies
Notes: (1) Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 (2) Huber-White standard errors in parenthesis (3) The first 7 models are estimated with OLS and model 8 is estimated with SYS-GMM (4) is the second lag of GDP per capita (5) INT_OIC_ACC is the interaction term between mobile account ownership and the dummy variable for OIC countries



	
	OLS
	OLS
	OLS
	OLS
	OLS
	OLS
	OLS
	SYS_GMM

	VARIABLES
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	
	Middle-
income
	Middle-
income
	Middle-
income
	Middle-
income
	Middle-
income
	Middle-
income
	Middle-
income
	Middle-
income

	
	
	
	
	
	
	
	
	

	MOB_ACC
	0.005***
	0.005***
	0.005***
	0.005***
	0.005***
	0.002
	-0.001
	0.000

	
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)

	
	-
	-
	-
	-
	-
	-
	-
	0.916***

	
	
	
	
	
	
	
	
	(0.022)

	GDPPC_2011
	0.000***
	0.000***
	0.000***
	0.000***
	0.000***
	-
	-
	0.000***

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	
	
	(0.000)

	INV_GDP
	-0.004**
	-0.004**
	-0.004**
	-0.003*
	-0.003*
	-0.002
	0.002
	0.001

	
	(0.002)
	(0.002)
	(0.002)
	(0.002)
	(0.002)
	(0.002)
	(0.002)
	(0.001)

	EDUC_SECOND
	0.002***
	0.002***
	0.002***
	0.002***
	0.002**
	0.001
	0.000
	0.000

	
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.000)

	FERTILITY
	-0.143***
	-0.125***
	-0.117***
	-0.126***
	-0.129***
	-0.365***
	-0.016
	-0.029***

	
	(0.034)
	(0.034)
	(0.033)
	(0.035)
	(0.036)
	(0.066)
	(0.068)
	(0.008)

	RULEOFLAW
	
	0.121***
	0.098***
	0.102**
	0.097**
	0.107**
	0.063*
	0.025**

	
	
	(0.038)
	(0.038)
	(0.040)
	(0.041)
	(0.044)
	(0.037)
	(0.012)

	INFLATION
	
	
	-0.002**
	-0.002**
	-0.002**
	-0.002*
	-0.002**
	-0.001*

	
	
	
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)

	GENDER_EQ_EDUC
	
	
	
	0.208
	0.202
	0.204
	0.134
	-0.467***

	
	
	
	
	(0.228)
	(0.228)
	(0.223)
	(0.182)
	(0.126)

	INT_OIC_MOB
	
	
	
	
	0.001
	0.001
	-0.002**
	-0.000

	
	
	
	
	
	(0.001)
	(0.001)
	(0.001)
	(0.000)

	Constant
	7.716***
	7.732***
	7.679***
	7.504***
	7.517***
	9.021***
	8.066***
	1.232***

	
	(0.167)
	(0.163)
	(0.160)
	(0.299)
	(0.299)
	(0.320)
	(0.285)
	(0.237)

	
	
	
	
	
	
	
	
	

	Observations
	169
	169
	169
	161
	161
	161
	161
	106

	Country FE
	NO
	NO
	NO
	NO
	NO
	YES
	YES
	YES

	Time FE
	NO
	NO
	NO
	NO
	NO
	NO
	YES
	-

	R-squared
	0.439
	0.473
	0.492
	0.502
	0.507
	0.557
	0.728
	-

	Number of countries
	36
	36
	36
	35
	35
	35
	35
	34

	Sargan Test
	-
	-
	-
	-
	-
	-
	-
	0.838

	AR(2)
	-
	-
	-
	-
	-
	-
	-
	0.780


[bookmark: _Ref12327750]Table 5‑7: log GDP per capita and mobile account ownership in middle-income economies
Notes: (1) Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 (2) Huber-White standard errors in parenthesis (3) The first 7 models are estimated with OLS and model 8 is estimated with SYS-GMM (4) is the second lag of GDP per capita (5) INT_OIC_ACC is the interaction term between mobile account ownership and the dummy variable for OIC countries 

The results for the middle-income countries are less robust than for low-income countries. Model (5) of Table 5-7 with no fixed effects indicates that a 10 percentage point increase in mobile account ownership will increase log GDP per capita by 5%. However, this positive impact turns insignificant when endogeneity is addressed in model (8). The observation that can be made here is that mobile account ownership at least does not have a negative effect. 
	Model (8) does not show a significant positive value for the secondary school enrollment rate, but it does show a significant negative effect of the fertility rate. This might indicate that positive value of fertility rate in Table 5-6 might indeed be because of the significant positive effect of education. 

Mobile account ownership with religious and cultural variables
Table 5-6 shows an insignificant positive effect of gender equality in education (GENDER_EQ_EDUC)  in model (8) for low-income countries. No conclusion can be drawn about this variable as it is also not robust, as shown throughout model (4) to (8). However, this variable turn statistically significant at 1% level with -.467 in middle-income countries as shown in Table 5‑7. The negative value of -0.467 would indicate that a negative effect on economic growth if more girls were to go to school. The ratio of middle-income economics for female to male school enrollment rate is 0.978 as shown in Table A-3 and Table A-4. If this ratio would increase by one, which means double the amount of girls have access to education than boys, would have a negative impact on log GDP per capita by 46.7%. This percentage is fairly high, and as the value of gender equality in education is not robust throughout model (4) to (8), this should not be seen as final empirical proof. 
	The interaction term between mobile account ownership and OIC countries (INT_OIC_MOB) show a significant positive negative effect in low-income countries. This shows that if the country is part of the organization of Islamic countries, the effect of mobile account ownership on GDP per capita is reduced by 0.4%. However, the total positive impact of mobile account ownership on GDP per capita is only 0.2% if mobile account ownership were to increase by 1 percentage point, as shown in model (8) for low-income countries. 

6. CONCLUSION AND DISCUSSION
This most important finding of this paper is that financial inclusion has a positive effect on income levels of countries. Secondly, this paper concludes that the size of this positive effect differs for low, middle and high income-level economies and measurements of financial inclusion: mobile banking has a larger effect than traditional banking in low- and middle income countries. When concluding this, the country fixed effects and possible endogeneity and reverse causality of the models have been taken into account. The baseline control variables for economic growth models, account ownership percentage, mobile account ownership percentage, a dummy variable for Islamic countries and gender equality variable have been collected for all the economies available in the world. The dataset eventually comprised of 159 economies for the years 2011-2017. This group was subdivided into low-income, middle-income and high-income economies. Furthermore, Sub-Saharan African region also functioned as a subgroup for robustness check purposes. The subdivision of countries allowed for more in-depth comparative analysis.  

Hypothesis 1: Financial inclusion has a unidirectional positive relationship with economic growth
The panel granger causality test of Dumitrescu and Hurlin (2012) has been applied for finding the relationship between financial inclusion and economic growth. The financial inclusion measurement account ownership has a unidirectional relationship with GDP per capita. This supports the supply-leading theory of Patrick (1966) where the supply of financial services in the main channel for increase in income levels. However, this finding is not fully robust as account ownership  has a bidirectional relationship with GDP per capita growth. This suggests there is an interdependence between economic growth and financial inclusion. Furthermore, the Granger Causality results also shows that the regression results should be carefully interpreted.
A limitation of this paper is the limited time dimension. New data on account ownership will be published by the World Bank in 2021 for the year 2020, which can provide more insights  by then. 

Hypothesis 2: Mobile Banking has a larger positive effect than traditional banking on economic growth in low-income and middle-income countries
The main finding of this paper is in accordance with hypothesis 2. Low-income countries and middle-income countries are far more dependent on mobile payment systems than on traditional financial institutions. Especially countries in Sub-Saharan Africa such as Côte d’Ivoire, Ghana, Kenya, Namibia, Rwanda, Tanzania, Uganda, Zimbabwe where at least 50% of the financial inclusion comes from mobile account ownership. The models in this paper have shown a statistically significant positive effect of 2% on GDP per capita when financial inclusion increases by 10 percentage point in low-income countries and the Sub-Saharan region.[footnoteRef:3] As the mobile account ownership percentage is what drives the increase in overall account ownership, the conclusion can be drawn that mobile banking has a larger positive relationship than traditional banking with the income level of low-income and middle-income countries.  [3:  See Table 5-3, Table 5-6, Table A-9 and A-10.] 

This finding is in accordance with the comparable results for the effect of mobile phone and internet investigated by Andrianaivo and Kpodar (2012) and Lenka and Barik (2018). This papers’ findings for low-income countries is also in line with the Industry Report of GSMA (2018), in which it stated that mobile money is ‘playing a critical role in enhancing financial inclusion in emerging markets’.

Hypothesis 3: Equal access of women to financial inclusion has a significant impact on economic growth
This paper shows that up until this moment no conclusion can be drawn for the effect of religious and gender equality variables on an aggregate level. Financial inclusion will be an important channel for closing the gender gap as woman are still 30% less likely to have a financial account.[footnoteRef:4] The absence of gender-aggregated data forms a barrier for analyzing the impact equal access of women to financial inclusion. A suggestion would be to investigate the issues of gender equality and mobile account ownership as the key topic of a research in the near future. The GSM Association (GSMA) reported that a Gender Analysis and Identification Toolkit (GAIT) has been developed, which is a machine learning algorithm that can predict the gender of the mobile account subscribers. This algorithm is still being tested on a relative small samples (GSMA, 2018).  [4:  See Table A-2 in the Appendix.] 


Main findings
The first main finding is that financial inclusion has a positive relation with the income level in low-, middle- and high-income countries. Furthermore, the population in high-income economies are almost fully financially included by traditional banking. Mobile payment systems are more present in low-income economies and are therefore a more important pillar for economic growth in low-income economies. Next to this, the Sub-Saharan countries consists of both low-income and middle-income countries and show that financial inclusion has a significant positive relation with GDP per capita, with access to mobile banking as the main channel of increase in income. Mobile banking thus has a larger positive relationship than traditional banking on income level in low- and middle-economies. 
	
Discussions
Limitations of this paper have been taken into consideration and can be employed for further research. The limitations of this study are mostly caused by a lack of data. Firstly, the account ownership percentage and mobile account ownership percentage data is only collected per 3 years from 2011 onwards till 2017. Linear interpolation has been used to correct for missing values. The time-dimension can be expanded in future research which will provide more reliable and robust results without interpolation.
Secondly, the measurements for financial inclusion can be expanded in future research when the data is available. In that way, a better comparison can be made between traditional banking and mobile banking instead of a comparison between the overall financial inclusion and mobile banking. The Global Financial Inclusion Database only included the percentage of  15+ aged population who own an account at a financial institution or at a mobile-money-service provider (account ownership) and the percentage of mobile accounts (mobile account ownership) based on the sample collected by the Global Financial Database. This means that there is no data on traditional account ownership and the real mobile account ownership percentage of countries. 
Thirdly, the findings of this paper should be carefully interpreted as to overcome generalization of the impact of financial inclusion for all economies per income level. The relationship between financial inclusion and GDP per capita is positive, even when controlled for reverse causality, but the size of this positive relation should be interpreted with care. 
Fourthly, mobile banking tends to be used in the informal economy. The income generated in the informal economy is often not included in the GDP. Therefore, the true impact of mobile banking on economic growth or income level might be underestimated in the results. 
Further research can be focused on a specific area such as Asia or Latin America when more data is available. This can shed more light on the impact of financial inclusion on economic growth in order to construct more defined policies that are suitable for the specific region.  This was no yet possible due to data constraints in the time and country dimension. Also, more variables such as dummy for wars, a dummy for oil-exporting countries or black market premium can be added in the regression models to reduce to possibility of omitted variable bias. 

Policy Implications
As the mobile industry is an important channel of growth in low- and middle-income economies, governments should facilitate the development of this industry in order to reach the unbanked and accelerate economic growth. There are three main policy objectives that is important for this development. Firstly, the account-to-account interoperability of mobile money providers should be further enhanced. This interoperability will facilitate the transfer of money between users, also from different mobile payment providers. 
Secondly, the Industry Report of GSMA (2018) has shown that smart phone account users make use of transactions far more often than traditional feature mobile phones. Therefore, the smartphone customers are an attractive target group for generating more income for mobile payment providers. However, the reason that people remain unbanked is mostly because of cost barriers. With this in mind, if mobile payment systems are going to be focused on smart phones, these smartphones should be affordable with long battery lives. The realistic outlook for reaching more unbanked in low-income countries is to further build on the traditional featured phone payments. 
Lastly, the regulatory framework of mobile payment system should be defined in supportive way. Due to difficulties in overseeing the money flows and the overwhelming amount of mobile money transactions, countries are drafting new regulations. Uganda has for example introduced mobile money taxation in July 2018, which had an immediate negative effect on the amount of mobile money transactions (GSMA, 2018). The introduction of taxes is inevitable in countries where mobile payments has become part of the financial system. Therefore, taxes should be introduced in a way that is less felt by the users. For example by collecting taxes in a digital way instead of billing taxes via post. The key objective should be creating a more inclusive financial system. Before such an environment is created, governments should be careful with implementing complex and harmful regulatory frameworks.  
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8. APPENDIX
[bookmark: _Ref12352641][bookmark: _Ref12352618]Table A- 1: Sample Country Economies classified by World Bank on income level in 2019, based on GNI per capita
	Low Income
($995 or less)
	OIC Member States
(19 out of 34)
	Lower-Middle Income
($996 - $3895)
	OIC Member States
(14 out of 47)

	1. Afghanistan
2. Benin
3. Burkina Faso
4. Burundi
5. Central African Republic
6. Chad
7. Comoros
8. Congo, Dem. Rep.
9. Eritrea
10. Ethiopia
11. Gambia, The
12. Guinea
13. Guinea-Bissau
14. Haiti
15. Korea, Dem. People’s Rep.
16. Liberia
17. Madagascar
18. Malawi
19. Mali
20. Mozambique
21. Nepal
22. Niger
23. Rwanda
24. Senegal
25. Sierra Leone
26. Somalia
27. South Sudan
28. Syrian Arab Republic
29. Tajikistan
30. Tanzania
31. Togo
32. Uganda
33. Yemen
34. Zimbabwe
	1. Yes
2. Yes
3. Yes
4. No
5. No
6. Yes
7. Yes
8. No
9. No
10. No
11. Yes
12. Yes
13. Yes
14. No
15. No
16. No
17. No
18. No
19. Yes
20. Yes
21. No
22. Yes
23. No
24. Yes
25. Yes
26. Yes
27. No
28. Yes
29. Yes
30. No
31. Yes
32. Yes
33. Yes
34. No


	1. Angola
2. Bangladesh
3. Bhutan
4. Bolivia
5. Cabo Verde
6. Cambodia
7. Cameroon
8. Congo, Rep.
9. Cote d’Ivoire
10. Djibouti
11. Egypt, Arab Rep.
12. El Salvador
13. Georgia
14. Ghana
15. Honduras
16. India
17. Indonesia
18. Kenya
19. Kiribati
20. Kosovo
21. Kyrgyz Republic
22. Lao PDR
23. Lesotho
24. Mauritania
25. Micronedia, Fed. Sts.
26. Moldova
27. Mongolia
28. Morocco
29. Myanmar
30. Nicaragua
31. Nigeria
32. Pakistan
33. Papua New Guinea
34. Philippines
35. Sao Tome and Principe
36. Solomon Islands
37. Sri Lanka
38. Sudan
39. Swaziland
40. Timor-Leste
41. Tunisia
42. Ukraine
43. Uzbekistan
44. Vanuatu
45. Vietnam
46. West Bank and Gaza
47. Zambia
	1. No
2. Yes
3. No
4. No
5. No
6. No
7. Yes
8. No
9. Yes
10. Yes
11. Yes
12. No
13. No
14. No
15. No
16. No
17. Yes
18. No
19. No
20. No
21. Yes
22. No
23. No
24. Yes
25. No
26. No
27. No
28. Yes
29. No
30. No
31. Yes
32. Yes
33. No
34. No
35. No
36. No
37. No
38. Yes
39. No
40. No
41. Yes
42. No
43. Yes
44. No
45. No
46. No
47. No






	Upper-Middle Income
($3896 - $12055)
	OIC Member States
(16 out of 56 OIC)
	Higher Income
($12056 or more)
	OIC Member Sates
(7 out of 80 OIC)

	1. Albania
2. Algeria
3. American Samoa
4. Armenia
5. Azerbaijan
6. Belarus
7. Belize
8. Bosnia and Herzegovina
9. Botswana
10. Brazil
11. Bulgaria
12. China
13. Colombia
14. Costa Rica
15. Cuba
16. Dominica
17. Dominican Republic
18. Ecuador
19. Equatorial Guinea
20. Fiji
21. Gabon
22. Grenada
23. Guatemala
24. Guyana
25. Iran, Islamic Rep.
26. Iraq
27. Jamaica
28. Jordan
29. Kazakhstan
30. Lebanon
31. Libya
32. Macedonia, FYR
33. Malaysia
34. Maldives
35. Marshall Islands
36. Mauritius
37. Mexico
38. Montenegro
39. Namibia
40. Nauru
41. Paraguay
42. Peru
43. Romania
44. Russian Federation
45. Samoa
46. Serbia
47. South Africa
48. St. Lucia
49. St. Vincent and the Grenades
50. Surinam
51. Thailand
52. Tonga
53. Turkey
54. Turkmenistan
55. Tuvalu 
56. Venezuela, RB
	1. Yes
2. Yes
3. No
4. No
5. Yes
6. No
7. No
8. No
9. No
10. No
11. No
12. No
13. No
14. No
15. No
16. No
17. No
18. No
19. No
20. No
21. Yes
22. No
23. No
24. Yes
25. Yes
26. Yes
27. No
28. Yes
29. Yes
30. Yes
31. Yes
32. No
33. Yes
34. Yes
35. No
36. No
37. No
38. No
39. No
40. No
41. No
42. No
43. No
44. No
45. No
46. No
47. No
48. No
49. No
50. Yes
51. No
52. No
53. Yes
54. Yes
55. No
56. No
	1. Andorra
2. Antigua and Barbuda
3. Argentina
4. Aruba
5. Australia
6. Austria
7. Bahamas, The
8. Bahrain
9. Barbados
10. Belgium
11. Bermuda
12. British Virgin Islands
13. Brunei Darussalam
14. Canada
15. Cayman Islands
16. Channel Islands
17. Chile
18. Croatia
19. Curacao
20. Cyprus
21. Czech Republic
22. Denmark
23. Estonia
24. Faroe Islands
25. Finland 
26. France
27. French Polynesia
28. Germany
29. Gibraltar
30. Greece
31. Greenland
32. Guam
33. Hong Kong SAR, China
34. Hungary
35. Iceland
36. Ireland
37. Isle of Man
38. Israel
39. Italy
40. Japan
41. Korea, Rep.
42. Kuwait
43. Latvia
44. Liechtenstein
45. Luxembourg
46. Macao SAR, China
47. Malta
48. Monaco
49. Netherlands
50. New Caledonia
51. New Zealand
52. Northern Mariana Islands
53. Norway
54. Oman
55. Palau
56. Panama
57. Poland
58. Portugal
59. Puerto Rico
60. Qatar
61. San Marino
62. Saudi Arabia
63. Seychelles
64. Singapore
65. Sint Maarten (Dutch part)
66. Slovak Republic
67. Slovenia
68. Spain
69. St. Kitts and Nevis
70. St. Martin (French part)
71. Sweden
72. Switzerland
73. Taiwan, China
74. Trinidad and Tobago
75. Turks and Caicos Islands
76. United Arab Emirates
77. United Kingdom
78. United States
79. Uruguay
80. Virgin Islands (U.S.)
	1. No
2. No
3. No
4. No
5. No
6. No
7. No
8. Yes
9. No
10. No
11. No
12. No
13. Yes
14. No
15. No
16. No
17. No
18. No
19. No
20. No
21. No
22. No
23. No
24. No
25. No
26. No
27. No
28. No
29. No
30. No
31. No
32. No
33. No
34. No
35. No
36. No
37. No
38. No
39. No
40. No
41. No
42. Yes
43. No
44. No
45. No
46. No
47. No
48. No
49. No
50. No
51. No
52. No
53. No
54. Yes
55. No
56. No
57. No
58. No
59. No
60. Yes
61. No
62. Yes
63. No
64. No
65. No
66. No
67. No
68. No
69. No
70. No
71. No
72. No
73. No
74. No
75. No
76. Yes
77. No
78. No
79. No
80. No


Note: (1) Countries in italics are Sub-Saharan countries as classified according to the World Bank. (2) Countries in bold are countries that are part of the Organisation of Islamic Cooperation (OIC).



[bookmark: _Ref5622055]Table A- 2: Low-income summary statistics of all variables
	Variable
	Observation 
	Mean
	Std. Dev.
	Minimum
	Maximum

	GDPPC
	180
	628.9
	217.3
	218.3
	1,435

	GDPPC_GROWTH
	180
	1.149
	6.785
	-47.92
	18.00

	ACC_OWN
	180
	21.19
	13.40
	1.522
	59.20

	FEM_ACC_OWN
	180
	17.64
	12.23
	1.090
	52.71

	MALE_ACC_OWN
	180
	24.87
	14.93
	1.591
	66.08

	MOB_ACC
	133
	9.979
	11.88
	0
	50.58

	FERTILITY
	204
	4.822
	1.161
	1.910
	7.455

	INV_GDP
	203
	24.63
	16.58
	1.702
	212

	EDUC_SECOND
	121
	41.69
	16.05
	9.073
	92.99

	INFLATION
	174
	9.352
	29.65
	-8.115
	380.8

	RULEOFLAW
	238
	-1.028
	0.545
	-2.588
	0.0899

	GENDER_EQ_EDUC
	149
	0.940
	0.105
	0.662
	1.122

	GDPPC_2011
	217
	660.5
	297.9
	233.5
	1,603





Table A- 3: Lower middle-income summary statistics of all variables
	Variable
	Observation 
	Mean
	Std. Dev.
	Minimum
	Maximum

	GDPPC
	281
	2,212
	976.4
	797.4
	4,265

	GDPPC_GROWTH
	281
	2.983
	3.077
	-9.444
	15.22

	ACC_OWN
	249
	34.17
	18.29
	3.660
	92.97

	FEM_ACC_OWN
	249
	30.93
	19.30
	2.954
	94.95

	MALE_ACC_OWN
	249
	37.44
	18.18
	3.552
	90.81

	MOB_ACC
	168
	7.220
	13.08
	0
	72.93

	FERTILITY
	282
	3.293
	1.181
	1.241
	6.109

	INV_GDP
	283
	26.65
	10.63
	4.704
	67.91

	EDUC_SECOND
	179
	69.11
	19.68
	22.26
	104.3

	INFLATION
	262
	6.227
	6.109
	-1.408
	48.72

	RULEOFLAW
	329
	-0.559
	0.479
	-1.446
	0.635

	GENDER_EQ_EDUC
	223
	0.971
	0.0559
	0.622
	1.167

	GDPPC_2011
	329
	2,065
	935.7
	797.4
	4,015



Table A- 4: Upper middle-income summary statistics of all variables
	Variable
	Observation 
	Mean
	Std. Dev.
	Minimum
	Maximum

	GDPPC
	328
	6,843
	2,826
	2,880
	18,106

	GDPPC_GROWTH
	328
	1.818
	5.199
	-62.23
	27.49

	ACC_OWN
	268
	52.87
	20.15
	0.405
	93.98

	FEM_ACC_OWN
	268
	49.06
	21.11
	0.794
	91.61

	MALE_ACC_OWN
	268
	56.83
	20.01
	0
	97.14

	MOB_ACC
	141
	5.202
	8.159
	0
	43.58

	FERTILITY
	307
	2.346
	0.835
	1.309
	5.126

	EDUC_SECOND
	211
	91.60
	12.26
	60.00
	126.1

	INV_GDP
	300
	25.71
	9.528
	4.348
	70.66

	INFLATION
	295
	6.250
	17.91
	-3.749
	254.9

	RULEOFLAW
	392
	-0.280
	0.674
	-2.325
	1.410

	GENDER_EQ_EDUC
	231
	0.984
	0.0267
	0.904
	1.055

	GDPPC_2011
	392
	6,580
	2,891
	2,880
	17,462



[bookmark: _Ref5622067]Table A- 5: High income summary statistics of all variables
	Variable
	Observation 
	Mean
	Std. Dev.
	Minimum
	Maximum

	GDPPC
	388
	35,220
	21,091
	8,720
	108,601

	GDPPC_GROWTH
	388
	1.179
	3.777
	-23.18
	28.12

	ACC_OWN
	325
	86.81
	15.84
	23.54
	100.3

	FEM_ACC_OWN
	325
	85.01
	17.86
	15.23
	100

	MALE_ACC_OWN
	325
	88.29
	14.71
	23.21
	100.7

	MOB_ACC
	35
	5.177
	5.978
	0
	21.33

	FERTILITY
	412
	1.783
	0.403
	1.112
	3.110

	EDUC_SECOND
	297
	105.3
	15.80
	70.86
	163.9

	INV_GDP
	383
	22.74
	6.403
	8.196
	64.01

	INFLATION
	344
	1.930
	2.182
	-2.372
	10.62

	RULEOFLAW
	483
	1.059
	0.615
	-0.886
	2.100

	GENDER_EQ_EDUC
	310
	0.998
	0.0187
	0.921
	1.059

	GDPPC_2011
	462
	35,187
	21,396
	8,720
	105,265





Table A- 6: Correlation matrix
	  Variables
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)
	(11)
	(12)

	 (1) GDPPC
	1.000

	 (2) GDPPC_GROWTH
	0.073
	1.000

	 (3) GDPPC_2011
	0.996
	0.069
	1.000

	 (4) ACC_OWN
	0.647
	0.125
	0.619
	1.000

	 (5) FEM_ACC_OWN
	0.605
	0.091
	0.577
	0.983
	1.000

	 (6) MALE_ACC_OWN
	0.668
	0.154
	0.642
	0.983
	0.934
	1.000

	 (7) MOB_ACC
	-0.193
	-0.035
	-0.218
	0.232
	0.233
	0.224
	1.000

	 (8) INFLATION
	-0.173
	-0.061
	-0.160
	-0.272
	-0.269
	-0.268
	0.115
	1.000

	 (9) FERTILITY
	-0.677
	-0.104
	-0.673
	-0.662
	-0.637
	-0.667
	0.196
	0.290
	1.000

	 (10) INV_GDP
	0.062
	0.083
	0.050
	0.120
	0.122
	0.114
	0.032
	-0.232
	0.009
	1.000

	 (11) EDUC_SECOND
	0.760
	0.059
	0.755
	0.618
	0.607
	0.609
	-0.289
	-0.214
	-0.829
	-0.094
	1.000

	 (12) GENDER_EQ_EDUC
	0.189
	0.101
	0.187
	0.380
	0.381
	0.368
	0.225
	0.006
	-0.460
	0.298
	0.239
	1.000
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Table A- 7: GDP per capita growth and account ownership for low-income countries
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	VARIABLES
	GDPPC_
GROWTH
	GDPPC_
GROWTH
	GDPPC_
GROWTH
	GDPPC_
GROWTH
	GDPPC_
GROWTH
	GDPPC_
GROWTH
	GDPPC_
GROWTH

	
	
	
	
	
	
	
	

	ACC_OWN
	0.067
	0.074
	0.098*
	0.099*
	0.099
	0.220
	0.457

	
	(0.055)
	(0.059)
	(0.059)
	(0.060)
	(0.062)
	(0.219)
	(0.292)

	GDPPC_2011
	-0.003
	-0.003
	-0.001
	-0.001
	-0.001
	-
	-

	
	(0.002)
	(0.002)
	(0.002)
	(0.002)
	(0.002)
	
	

	INV_GDP
	0.161**
	0.164**
	0.129**
	0.128**
	0.130**
	0.201
	0.123

	
	(0.063)
	(0.064)
	(0.059)
	(0.060)
	(0.062)
	(0.178)
	(0.174)

	EDUC_SECOND
	0.046
	0.043
	0.032
	0.041
	0.043
	0.178
	0.250

	
	(0.049)
	(0.049)
	(0.049)
	(0.051)
	(0.056)
	(0.205)
	(0.214)

	FERTILITY
	0.693
	0.670
	0.550
	0.537
	0.590
	12.771**
	1.667

	
	(0.737)
	(0.730)
	(0.739)
	(0.771)
	(0.846)
	(5.417)
	(10.395)

	RULEOFLAW
	
	-0.356
	-0.990
	-0.453
	-0.478
	5.612
	5.435

	
	
	(1.309)
	(1.242)
	(1.657)
	(1.745)
	(5.841)
	(5.932)

	INFLATION
	
	
	0.036
	0.034
	0.030
	0.018
	0.009

	
	
	
	(0.077)
	(0.078)
	(0.085)
	(0.142)
	(0.138)

	GENDER_EQ_EDUC
	
	
	
	-3.287
	-3.147
	55.417
	42.710

	
	
	
	
	(7.067)
	(7.382)
	(56.790)
	(62.161)

	INT_OIC_ACC
	
	
	
	
	-0.011
	-0.049
	-0.077

	
	
	
	
	
	(0.073)
	(0.231)
	(0.227)

	Constant
	-6.517
	-6.856
	-7.169
	-3.706
	-4.153
	-125.294*
	-60.494

	
	(5.717)
	(5.800)
	(6.295)
	(10.295)
	(10.588)
	(63.228)
	(65.410)

	
	
	
	
	
	
	
	

	Observations
	101
	101
	96
	95
	95
	95
	95

	Country FE
	NO
	NO
	NO
	NO
	NO
	YES
	YES

	Time FE
	NO
	NO
	NO
	NO
	NO
	NO
	YES

	R-squared
	0.053
	0.048
	0.028
	0.025
	0.027
	0.127
	0.286

	Number of countries
	23
	23
	23
	23
	23
	23
	23


Notes: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

[bookmark: _Ref12292020]Table A- 8: GDP per capita growth and mobile account ownership for low-income countries
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	VARIABLES
	GDPPC_
GROWTH
	GDPPC_
GROWTH
	GDPPC_
GROWTH
	GDPPC_
GROWTH
	GDPPC_
GROWTH
	GDPPC_
GROWTH
	GDPPC_
GROWTH

	
	
	
	
	
	
	
	

	MOB_ACC
	0.009
	0.015
	0.066
	0.065
	0.089
	0.107
	0.068

	
	(0.084)
	(0.087)
	(0.093)
	(0.094)
	(0.099)
	(0.206)
	(0.238)

	GDPPC_2011
	-0.002
	-0.002
	-0.001
	-0.001
	-0.001
	-
	-

	
	(0.002)
	(0.002)
	(0.003)
	(0.003)
	(0.003)
	
	

	INV_GDP
	0.151*
	0.155*
	0.160*
	0.165*
	0.175*
	0.026
	-0.025

	
	(0.087)
	(0.089)
	(0.088)
	(0.092)
	(0.093)
	(0.227)
	(0.227)

	EDUC_SECOND
	0.073
	0.069
	0.048
	0.051
	0.075
	0.368
	0.140

	
	(0.065)
	(0.067)
	(0.071)
	(0.073)
	(0.079)
	(0.370)
	(0.392)

	FERTILITY
	-0.085
	-0.207
	-0.401
	-0.153
	0.183
	10.809*
	15.432

	
	(0.800)
	(0.911)
	(0.955)
	(1.064)
	(1.154)
	(5.857)
	(12.457)

	RULEOFLAW
	
	-0.378
	-1.214
	-1.719
	-1.602
	3.405
	3.810

	
	
	(1.329)
	(1.343)
	(1.842)
	(1.854)
	(7.122)
	(7.257)

	INFLATION
	
	
	0.074
	0.071
	0.044
	0.014
	0.004

	
	
	
	(0.086)
	(0.088)
	(0.095)
	(0.167)
	(0.168)

	GENDER_EQ_EDUC
	
	
	
	4.026
	4.199
	-10.065
	-45.196

	
	
	
	
	(8.930)
	(8.962)
	(72.698)
	(80.404)

	INT_OIC_MOB
	
	
	
	
	-0.064
	0.009
	0.083

	
	
	
	
	
	(0.083)
	(0.233)
	(0.237)

	Constant
	-2.186
	-1.935
	-2.377
	-7.858
	-10.008
	-58.147
	-43.516

	
	(5.898)
	(6.002)
	(6.933)
	(13.601)
	(13.930)
	(75.091)
	(78.218)

	
	
	
	
	
	
	
	

	Observations
	76
	76
	73
	72
	72
	72
	72

	Country FE
	NO
	NO
	NO
	NO
	NO
	YES
	YES

	Time FE
	NO
	NO
	NO
	NO
	NO
	NO
	YES

	R-squared
	0.016
	0.016
	0.008
	0.010
	0.010
	0.098
	0.239

	Number of countries
	17
	17
	17
	17
	17
	17
	17


Notes: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
Table A- 9: Log GDP per capita and account ownership in Sub-Saharan Countries
	
	OLS
	OLS
	OLS
	OLS
	OLS
	OLS
	OLS
	SYS_GMM

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	VARIABLES
	Sub-Saharan
	Sub-Saharan
	Sub-Saharan
	Sub-Saharan
	Sub-Saharan
	Sub-Saharan
	Sub-Saharan
	Sub-Saharan

	
	
	
	
	
	
	
	
	

	ACC_OWN
	0.004***
	0.004***
	0.004***
	0.004***
	0.005***
	0.005***
	0.003*
	0.002**

	
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.002)
	(0.001)

	
	-
	-
	-
	-
	-
	-
	-
	1.037***

	
	
	
	
	
	
	
	
	(0.015)

	GDPPC_2011
	0.000***
	0.000***
	0.000***
	0.000***
	0.000***
	-
	-
	0.000

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	
	
	(0.000)

	INV_GDP
	0.001
	-0.001
	-0.000
	0.000
	0.000
	0.001
	-0.001
	-0.001

	
	(0.002)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)

	EDUC_SECOND
	0.001
	0.001
	-0.001
	-0.002
	-0.001
	-0.001
	-0.003*
	-0.001

	
	(0.002)
	(0.002)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.002)
	(0.001)

	FERTILITY
	-0.045
	-0.011
	-0.108**
	-0.098**
	-0.086*
	-0.094*
	-0.002
	0.030***

	
	(0.054)
	(0.050)
	(0.044)
	(0.045)
	(0.047)
	(0.050)
	(0.080)
	(0.009)

	RULEOFLAW
	
	0.225***
	0.073*
	0.074
	0.068
	0.092**
	0.080*
	-0.021

	
	
	(0.048)
	(0.045)
	(0.045)
	(0.046)
	(0.046)
	(0.047)
	(0.015)

	INFLATION
	
	
	-0.001
	-0.001
	-0.001
	-0.001
	-0.001
	-0.001

	
	
	
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)

	GENDER_EQ_EDUC
	
	
	
	0.387
	0.418
	0.731*
	0.147
	0.038

	
	
	
	
	(0.390)
	(0.404)
	(0.437)
	(0.456)
	(0.080)

	INT_OIC_ACC
	
	
	
	
	-0.001
	-0.002
	-0.001
	-0.000

	
	
	
	
	
	(0.001)
	(0.001)
	(0.002)
	(0.001)

	Constant
	6.389***
	6.453***
	6.911***
	6.496***
	6.394***
	6.590***
	6.764***
	-0.387**

	
	(0.333)
	(0.311)
	(0.271)
	(0.500)
	(0.525)
	(0.540)
	(0.576)
	(0.154)

	
	
	
	
	
	
	
	
	

	Observations
	129
	129
	125
	123
	123
	123
	123
	69

	Country FE
	NO
	NO
	NO
	NO
	NO
	YES
	YES
	YES

	Time FE
	NO
	NO
	NO
	NO
	NO
	NO
	YES
	-

	R-squared
	
	
	
	
	
	0.532
	0.593
	-

	Number of countries
	30
	30
	30
	30
	30
	30
	30
	23

	Sargan Test
	-
	-
	-
	-
	-
	-
	-
	0.345

	AR (2)
	-
	-
	-
	-
	-
	-
	-
	0.835



	
	OLS
	OLS
	OLS
	OLS
	OLS
	OLS
	OLS
	SYS_GMM

	VARIABLES
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	
	Sub-Saharan
	Sub-Saharan
	Sub-Saharan
	Sub-Saharan
	Sub-Saharan
	Sub-Saharan
	Sub-Saharan
	Sub-Saharan

	
	
	
	
	
	
	
	
	

	MOB_ACC
	0.002*
	0.002*
	0.002**
	0.002**
	0.003**
	0.003**
	0.001
	0.002***

	
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)

	
	-
	-
	-
	-
	-
	-
	-
	0.996***

	
	
	
	
	
	
	
	
	(0.017)

	GDPPC_2011
	0.000***
	0.000***
	0.000***
	0.000***
	0.000***
	-
	-
	0.000**

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	
	
	(0.000)

	INV_GDP
	0.000
	-0.000
	-0.000
	-0.000
	-0.000
	-0.000
	-0.001
	-0.001

	
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)

	EDUC_SECOND
	0.002
	0.002
	0.001
	0.001
	0.001
	0.002
	-0.001
	-0.000

	
	(0.002)
	(0.002)
	(0.002)
	(0.002)
	(0.002)
	(0.002)
	(0.002)
	(0.001)

	FERTILITY
	-0.149***
	-0.132***
	-0.143***
	-0.136***
	-0.126**
	-0.157***
	-0.007
	0.010

	
	(0.048)
	(0.049)
	(0.046)
	(0.050)
	(0.050)
	(0.055)
	(0.091)
	(0.009)

	RULEOFLAW
	
	0.071
	0.021
	0.018
	0.010
	0.027
	0.032
	0.007

	
	
	(0.051)
	(0.048)
	(0.050)
	(0.051)
	(0.051)
	(0.052)
	(0.014)

	INFLATION
	
	
	-0.004***
	-0.004***
	-0.004***
	-0.004***
	-0.003**
	-0.002*

	
	
	
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)

	GENDER_EQ_EDUC
	
	
	
	0.133
	0.212
	0.132
	-0.219
	-0.087

	
	
	
	
	(0.448)
	(0.458)
	(0.493)
	(0.500)
	(0.083)

	INT_OIC_MOB
	
	
	
	
	-0.001
	-0.002
	-0.001
	-0.001

	
	
	
	
	
	(0.001)
	(0.001)
	(0.001)
	(0.000)

	Constant
	7.029***
	7.009***
	7.093***
	6.929***
	6.791***
	7.489***
	7.198***
	0.101

	
	(0.303)
	(0.302)
	(0.286)
	(0.575)
	(0.590)
	(0.602)
	(0.659)
	(0.176)

	
	
	
	
	
	
	
	
	

	Observations
	106
	106
	103
	101
	101
	101
	101
	57

	Country FE
	NO
	NO
	NO
	NO
	NO
	YES
	YES
	YES

	Time FE
	NO
	NO
	NO
	NO
	NO
	NO
	YES
	-

	R-squared
	
	
	
	
	
	0.551
	0.604
	-

	Number of countries
	24
	24
	24
	24
	24
	24
	24
	19

	Sargan Test
	-
	-
	-
	-
	-
	-
	-
	0.746

	AR (2)0
	-
	-
	-
	-
	-
	-
	-
	0.548


Notes: (1) Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 (2) Huber-White standard errors in parenthesis (3) The first 7 models are estimated with OLS and model 8 is estimated with SYS-GMM (4) is the second lag of GDP per capita (5) INT_OIC_ACC is the interaction term between account ownership and the dummy variable for OIC countries
Table A- 10: Log GDP per capita and mobile account ownership in Sub-Saharan Countries
Notes: (1) Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 (2) Huber-White standard errors in parenthesis (3) The first 7 models are estimated with OLS and model 8 is estimated with SYS-GMM (4) is the second lag of GDP per capita (5) INT_OIC_ACC is the interaction term between mobile account ownership and the dummy variable for OIC countries
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