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ABSTRACT 

 

This research analyzed how mobile banking technology helps underbanked or unbanked 

populations access more secure financial services and decrease personal financial risk. The 

analysis examined three different types of mobile banking transactions: paying a bill, receiving 

money or sending money. The quantitative analysis within this paper analyzes if, when 

controlling for other variables, a low proportion of ATMs or commercial bank branches is 

correlated with high usage of mobile technology for banking. The probit regression results show 

that there is a statistically significant and negative relationship between the general availability 

of traditional consumer financial services in a country and an individual’s use of mobile banking 

technology in that same country. These results indicate that consumers may be increasingly 

turning to mobile phones to meet their personal financial needs when traditional banking services 

are not generally available. These results also highlight the need for global organizations and 

governments to increase investment in mobile banking services and the underlying infrastructure 

necessary to support these services, especially in countries where the number of ATMs and 

commercial bank branches are low, in order to expand consumers’ access to financial services.   
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INTRODUCTION 

 

This thesis considers the role that emerging technologies play in increasing consumers’ access to 

basic financial services. The following analysis examines the hypothesis that mobile 

technologies help traditionally underbanked or unbanked populations overcome traditional 

barriers that prevent them from accessing consumer banking services, thus decreasing personal 

financial risk and increasing economic opportunities.  

Access to traditional consumer banking services, such as automatic teller machines (ATMs) and 

commercial bank branches, varies significantly across countries (Beck, Demirguc-Kunt, & Peria, 

2005). For instance, in Ethiopia there is less than one commercial bank branch per 100,000 

people, while in Canada there are over 220 commercial bank branches per 100,000 people 

nation-wide (Klapper & Demirguc-Kunt, 2012). The amount of people in nations that have 

accounts with formal banking institutions also varies greatly worldwide. Globally, 50 percent of 

adults over the age of 15 have an account with a formal banking institution. However, in 

Tajikistan, for example, only 2.5 percent of the population has an account with a formal banking 

institution. At the same time just over 25 percent of the adult population in Tajikistan reported 

using a mobile phone to pay a bill in 2011. The disparity between these two numbers in the same 

country drove this analysis based on the hypothesis that a population with limited access to 

traditional banking services turned to mobile technology to fill the void in these services and to 

decrease their own personal risk.  
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LITERATURE REVIEW 

Financial Access 

The unbanked are considered those without an account at a bank or another traditional financial 

institution, while the underbanked are considered those who have limited access or use of 

traditional banking services (Federal Deposit Insurance Corporation, 2003). According to Asli 

Demirguc-Kunt, director of development policy and chief economist of the Finance and Private 

Sector Network at the World Bank, those who do not have a bank account often resort to risky 

measures, such as hording cash or holding their assets in things like gold.  Demirguc-Kunt and 

Leora Klapper, also from the World Bank, emphasized the importance of inclusive financial 

systems:  

"Well-functioning financial systems serve a vital purpose, offering savings, credit, 

payment, and risk management products to people with a wide range of needs. Inclusive 

financial systems—allowing broad access to financial services, without price or non-price 

barriers to their use—are especially likely to benefit poor people and other disadvantaged 

groups. Without inclusive financial systems, poor people must rely on their own limited 

savings to invest in their education or become entrepreneurs—and small enterprises must 

rely on their limited earnings to pursue promising growth opportunities. This can 

contribute to persistent income inequality and slower economic growth." (Demirguc-

Kunt & Klapper, 2012, p. 1) 

Numerous authors and researchers have analyzed the importance of financial services to a 

country's economy and society. According to Beck, Demirguc-Kunt, & Peria, three main 

arguments justified the importance of broad financial services outreach. First, the researchers 

argued that previous research showed a correlation between a well-developed financial system 

and increased economic development in a nation (Beck, Demirguc-Kunt, & Peria, 2005). Beck, 

Demirguc-Kunt and Peria found via empirical research that there is a statistically significant and 

positive relationship between both access to and use of traditional consumer financial services, 

and economic development. The researchers also found that countries with better communication 
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and transportation infrastructure, as well as larger economies, have higher levels of banking 

system outreach (Beck, Demirguc-Kunt, & Peria, 2005).  These findings support the importance 

of analyzing methods and tools by which banking system outreach can be increased in general 

populations. The researchers' second argument, largely theoretical, asserted that access to a well-

developed financial system was necessary in order to expand economic opportunities beyond the 

rich and well-connected, and provided an opportunity for a competitive economic environment. 

The third argument claimed that access to well-developed financial services is a moral or socio-

political necessity, similar to access to safe water, health services, and education.  

Access to financial services, however, does not guarantee that individuals will use these services. 

Individuals with access to financial services might decide not to use them, due to a lack of trust, 

socio-cultural concerns, or high opportunity costs. The World Bank Global Financial Index 

survey asked respondents about the specific reasons why he or she did not have a bank account, 

and responses are shown in Figure 1. While numerous issues reported that prevent use of formal 

financial institutions can be addressed by policy, trust or religious issues will likely continue to 
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prevent some individuals from using a formal financial institution. 

 

Figure 1: Reasons why World Bank Global Financial Inclusion respondents do not have a bank account (Klapper & 

Demirguc-Kunt, 2012) 

Because of the distinction between access and use, this paper will analyze both the availability of 

commercial bank branches and ATMs, as well as ownership of a traditional bank account. 

 Mobile Banking 

New processes, products and technologies have the potential to increase financial inclusion by 

serving those who typically have less access to traditional banking and financial services, and the 

mobile phone is likely the most important technology that is expanding access. Especially in 

countries that have large underbanked or unbanked populations, mobile technology has the 

ability to extend the reach of financial services (Klapper & Demirguc-Kunt, 2012). Mobile 
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banking is a term used for performing banking transactions or acquiring bank account 

information via mobile devices. Initially, mobile banking transactions were conducted via short 

message service (SMS) technology. SMS banking offered consumers the ability to receive 

updates on account balances; generate reports on salary or credit; and request password changes. 

The introduction of the first smartphones with wireless connectivity introduced the use of the 

mobile web for banking transactions. As a 2012 report by the US Federal Reserve stated: 

"Mobile banking and mobile payments have the potential to expand financial services to the 

unbanked and underbanked by reducing transaction costs and increasing the accessibility of 

financial products and services."  (Board of Governors of the Federal Reserve System, 2012, p. 

3)  

In 2006, an analysis of the early adoption factors for mobile banking in Africa was conducted by 

the Boston-based Department for International Development. According to their report, the 

initial spread of mobile phones in Africa by 2006 resulted in more mobile phone users than 

banked people in low-income countries. This initial explosion of mobile communications laid the 

groundwork for the mobile banking environment, which allowed for new entrants to the 

consumer financial sector (Porteous, 2006). In 2006, as these changes began to take place, 

Porteous noted that "these changes hold the prospect of accelerating access to financial services 

on the back of the mobile infrastructure." (Porteous, 2006, p. 3) Porteous also determined that 

there are many factors that should be present in order for mobile banking to expand, including 

enhanced security, consumer trust, and interoperability between platforms.  
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One year after Porteous' analysis of mobile banking in Africa, a mobile banking service called 

M-PESA
1
 was introduced in Kenya. M-PESA saw exceptional growth since its introduction in 

March 2007, with over 17 million current subscribers in Kenya alone as of December 2012. M-

PESA users have the ability to deposit, transfer and withdraw money to other users and non-

users; pay bills; purchase mobile airtime; and, in some markets, transfer money between M-

PESA and a bank account. Underserved populations found useful services in M-PESA, and 

researchers at MIT attribute the popularity of this program in Kenya to the increased rural-to-

urban migration in the country. As was described by Mas and Morawczynski:  

"Because of the uneven structure of the Kenyan economy, it is common for a member of 

a rural household to seek employment in the city. In most cases, the male head of 

household migrates, while wives and children remain at home. Poor alternatives for 

making domestic money transfers, particularly in the absence of technology-enabled or 

retail-based alternatives with a broad network of service points, also has fueled M-

PESA’s growth." (Mas & Morawczynski, 2009, p. 78) 

M-PESA has expanded to other nations, including South Africa, India, Afghanistan and 

Tanzania. As of 2012, M-PESA in Tanzania had nine million subscribers (Tanzania Daily News, 

2012).  

The World Bank, the United Nations, and USAID all highlighted the impact and importance of 

mobile phones in helping to alleviate poverty, including but not limited to access to traditional 

banking services via mobile technology (Fernández-Ardèvol, 2011)  (World Bank, 2012) 

(USAID, 2012). According to the United Nations, there are real economic benefits of mobile 

technology use: "The available evidence shows that the use of mobile phones can reduce 

information access costs and uncertainty in decision making… Transaction costs can be reduced 

                                                 
1
 "M" stands for mobile and "pesa" is the Swahili word for "money." 
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and market transparency should increase." (Fernández-Ardèvol, 2011, para. 3) M-PESA has been 

the most successful mobile money transfer program in the world for a number of reasons, 

including the fact that transaction costs for the program are lower than with other forms of 

banking. According to the World Bank, "[i]n Kenya M-PESA was routinely one-third to one-half 

as expensive as alternative systems. Lower costs directly translate into money the poor can 

keep..." (World Bank, 2012, p. 63). In 2010, the Consultative Group to Assist the Poor compared 

26 international branchless banks and found that this form of banking, which included mobile 

banking, was 19 percent cheaper on average than alternative banking services (McKay & 

Pickens, 2010). However, where lower transaction costs do not exist, mobile money programs 

are slow to take off, such as in Botswana where the cost per transaction is a minimum of 8 pula 

($1.07) (World Bank, 2012).  

Mobile phones offer governments, businesses, educators, banks and health care providers a new 

channel for interaction with citizens and consumers. According to USAID, an increase of 10 

percent of mobile phone penetration in a country has been correlated with a rise in the annual 

GDP growth rate by as much as 1.2 percent in a developing country. (USAID, 2012) This 

correlation could in fact be causation: as the use of mobile phones increases, the use of mobile 

banking technology increases which increases financial inclusion within a country and results in 

positive economic growth. The World Bank reported that at least 110 mobile banking systems 

were in use by over 40 million users as of 2012 (World Bank, 2012). 

As of 2012, over three-quarters of adults globally have access to a mobile phone with an increase 

of 5 billion mobile phones users from 2000 to 2012, and most new users coming from the 

developing world (World Bank, 2012). Mobile phone penetration as of 2012 was at 87 percent 
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globally and 79 percent in the developing world. Ownership of multiple mobile subscriptions has 

become increasingly common, and the number of mobile phones in the world is expected to soon 

exceed the human population. In 2011, there were over 1.2 billion people accessing the internet 

over wireless from their mobile phones (International Telecommunication Union, 2011). 

With this explosion of mobile service, the opportunity for safer mobile banking services is also 

increasing. Mobile money can be safer than cash, and early studies found that in low income 

areas of Kenya where M-PESA was used, risk of muggings declined because cash was less 

evident. Because mobile money is less noticeable than cash, it also creates both opportunities and 

consequences for privacy and autonomy. In Kenya, research found that women were able to 

develop and maintain savings without permission from their husbands; however, this autonomy 

is possible for both genders (Morawczynski, 2009). In addition, in times of crisis, the ability to 

conduct financial transactions without having to physically go to a bank can be beneficial. This 

benefit became evident during the violent clashed after Kenya's 2007 presidential election, and 

M-PESA quickly became one of the only ways some citizens could access cash. The speed and 

liquidity of mobile money are additional benefits to the poor, who often hold their assets in 

valuable items such as gold, jewelry or livestock, all relatively illiquid items (World Bank, 

2012). In addition, in early 2012 Vodacom, the parent company that owns M-PESA, began 

offering subscribers the ability to pay electric, water, and television bills through M-PESA 

(Safaricom).  

In the United States (US), the Federal Reserve Board of Governors in 2011 analyzed mobile 

banking trends in the US, and determined that mobile technology increasingly empowering is 

consumers and expanding access to financial services to previously underserved populations, 
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especially minorities, low-income and younger Americans. The Federal Reserve noted many 

reasons that mobile banking technologies are or are not accepted by consumers, primarily 

because their financial needs were likely already met without the use of mobile technology (58 

percent of respondents). Another 42 percent of respondents noted that they did not use mobile 

banking technology because of security reasons. Mobile banking technology in the US is 

expanding financial inclusion to previously underserved populations (Board of Governors of the 

Federal Reserve System, 2012). 

DATA SOURCES  

The primary data used for analysis is from the World Bank Global Financial Inclusion (Global 

Findex) database, which includes feedback from more than 150,000 survey responses in 148 

economies (Klapper & Demirguc-Kunt, 2012). This dataset measures "how adults in 148 

economies save, borrow, make payments, and manage risk." (Klapper & Demirguc-Kunt, 2012, 

para. 1) The data was generated via interviews conducted in the major languages of each country 

with randomly selected adults, aged 15 and older in 2011. The Gallup Organization collected the 

data and conducted interviews for this database, which was funded by the Bill & Melinda Gates 

Foundation. Gallup plans to conduct additional rounds of the Global Findex survey again in 2014 

and 2017. Gallup also supports the validity of the randomness of survey sampling by using 

certain techniques to ensure that all their survey results, including the Global Findex, meet high 

confidence levels (Gallup, 2013). 

The analysis also uses additional country-level data from the World Bank’s World Development 

Indicators (WDI) database, which provides supporting data on national development information 

compiled from officially recognized international sources (World Bank, 2012). This country-
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wide data was added to the survey response data to include additional information based on each 

respondent's country of residency. The use of certain country-wide data as variables, such as the 

number of ATMs per 100,000 people in a country, limits the ability to examine the impact of 

individual-level access to traditional banking services on the propensity to use mobile banking. 

However, country-level data provides an approximation of the impact of the availability of 

traditional banking services in a country on an individual’s use of mobile banking technology. 

Regression results and relationship tests determine if countries that are unable to provide 

traditional consumer banking services should begin investing time, efforts and policies to 

increase the availability of provide mobile baking technology in their countries.  

CONCEPTUAL FRAMEWORK 

The data analysis addressed the relationship between the availability and use of traditional 

consumer banking services, and the use of mobile banking technology. This analysis determines 

the strength and direction of the relationship between the availability of consumer banking 

services and the use of mobile banking technology. Regression analysis uses three different 

dependent variables derived from the survey responses and three different models to understand 

respondent’s use of three different types of mobile banking transactions: paying bills, sending 

money and receiving money. The specific type of mobile banking transaction is analyzed to 

determine if there is a different impact on low rates on traditional banking services on specific 

types of mobile banking transactions. For instance, consumers might turn to mobile banking 

technology when they live in an underdeveloped country, and a family member is sending 

money home from a more developed country. This scenario might result in a stronger negative 

relationship between access to commercial banking services and the rate of use of mobile 
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technology for the purpose for receiving money versus other types of mobile banking 

transactions. In addition, since the survey asked about three very specific definitions of mobile 

banking, the following analysis is able to avoid any ambiguity created when discussing mobile 

banking as a whole, which often can encompass other types of transactions. Relationship tests 

will also assess the relationship between the use of traditional consumer banking services and 

mobile banking services. 

The regression analysis examines three different independent variables which represent two 

different commercial banking services—ATMs per 100,000 adults and commercial bank 

branches per 100,000 adults. By using two different dependent variables to analyze type of 

banking access, the analysis parses out differences in use of mobile banking technology that stem 

from low access to specific types of consumer banking services three different dependent 

variables. The different results that use different dependent variables might highlight the 

differences in consumers’ willingness to use mobile banking over ATM or an in-person bank 

branch. The analysis also includes relationship tests to determine if there is a relationship 

between respondents' use of a traditional bank account, and a number of other variables such as 

gender and mobile banking transactions. This analysis is intended to determine if there is a 

relationship between access to banking and actual use of banking services.  

Since the dependent variable in all models is a binary variable, the analysis uses a probit 

regression that forces the predicted values to range between 0 and 1. The probit model is used in 

instances like this when we seek to model dichotomous or binary outcome variables. The model 

that examines the relationship between access to consumer financial services and use of mobile 

banking technology is M 1,2,3= B0 + B1Aa,b + B2Xi + e where: 
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M1,2,3  = Mobile phone used to (1) pay bills ; (2) send money ; and (3) receive money   

 

A a,b,c= Respondents' access to commercial banking services including (a) ATMs per 100,000 

adults; (b) commercial bank branches per 100,000 adults 

 

Xi=Series of variables to control for other differences among respondents and among their 

countries that might explain different usage rates of mobile banking services in countries: 

 Education level  

 Income quintile   

 Gender  

 Mobile cellular subscriptions (per 100 people)  

The definitions provided by the World Bank for all of these variables are included in Appendix 

B. The first three variables are used as control variables because they may explain some of the 

variation in use of mobile banking technology. Higher education level has been found to be 

correlated with higher mobile banking use, as was noted by the US Federal Reserve (Federal 

Reserve Board of Governors, 2013). In addition, when analyzing US consumers, the US Federal 

Reserve found that income levels played a role in the propensity of consumers to use mobile 

banking services:  

"..exceptions occurred at the tails of the income distribution, with those individuals 

earning less than $25,000 per year being significantly less likely to use mobile banking 

than their share of the mobile phone user population would suggest, while those 

individuals earning more than $100,000 per year being significantly more likely to use 

mobile banking than their share of the mobile phone user population would suggest." 

(Federal Reserve Board of Governors, 2013, par. 4) 

The Global Findex database offers similar findings. Figure 2 shows the relationship between 

respondents' income quintle and having an account at a formal financial instituion, and the visual 

results indicate a positive relationship between the two variables.  
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Figure 2: Relationship between having an account at a formal financial institution and income quintile (Klapper & 

Demirguc-Kunt, 2012) 

Gender plays a significant role in an individual's likelihood to be involved in the financial 

system, especially in weaker economies. This variable is included to determine if there is a 

signifiant relationship between gender and mobile banking transactions. 

RESULTS 

Summary Statistics  

The Global Findex data indicates 36 percent of respondents report that they saved some money 

in the past 12 months, but only 22 percent of respondents report that they saved at a bank or 

another formal financial institution. 9 percent of respondents indicated that they borrowed from a 

bank in the past 12 months, while 23 percent of respondents indicated that they borrowed from 

friends or family. Although half of adults worldwide do not have bank accounts, at least 35 

percent of respondents reported barriers to having a bank account that public policy could 
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address such high cost, physical distance, or lack of proper documentation (Klapper & 

Demirguc-Kunt, 2012). 

 

Figure 3: Percent of the adult population by nation that report having an account at a formal financial institution 

(Klapper & Demirguc-Kunt, 2012) 

The publishers of the Global Findex note that there are "sharp disparities across regions, 

countries, and individual characteristics (such as gender, education, and age)" when analyzing 

use of financial services (Klapper & Demirguc-Kunt, 2012, para. 3). Figure 3 shows the 

percentage of adults that have an account at a formal financial institution in each country, with 

obviously higher levels in developed nations Europe and North America. According to the 

Global Findex results, 89 percent of respondents in "advanced economies" reported that he or she 

have a bank account, versus 41 percent of respondents in developing economies. Only 23 percent 

of respondents who were living on less than $2 a day reported that they have a bank account 

(Klapper & Demirguc-Kunt, 2012).  
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Due to missing data, 31,578 out of the original sample size of 152,782 were dropped prior to 

conducting further analysis. The majority of the observations that were dropped were from high-

income countries because Gallup specifically did not ask questions about mobile banking 

technology in countries deemed to be high-income. The lack of data on mobile banking 

technology in high-income countries may create a sampling bias which in turn may skew any 

relationship found in the analysis.  

The average respondent age in the population of interest is 39 years old, with the oldest 

respondent reporting to be 99 years old. Females provided 53 percent of the responses while 37 

percent of the respondents have a bank account at a formal banking institution. Within the 

population of interest, 55 percent of men report that they have a bank account, compared with 47 

percent of women. As displayed in Figure 4, the majority of respondents completed a secondary 

education.   
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Figure 5 shows each country that the WDI collected information on regarding the number of 

ATMS and commercial bank branches per 100,000 people, as of 2010.  The two most extreme 

outliers in this plot are Bulgaria, with 91.24 commercial bank branches per 100,000 people, and 

Mauritius, with 1,009.32 ATMs per 100,000 people. Globally, Bulgaria ranks only behind 

Luxembourg, which has the highest proportion of commercial bank branches, while Mauritius 

has the highest proportion of ATMs.   

 

Figure 5: Relationship between commercial bank branches and ATMs per 100,000 people (World Bank, 2012) 

With all subsequent regression and relationship testing, this analysis will use a .10 significance 

level, which means that we are at least 90% confident that the results did not occur by chance.  

An initial Chi-square test found a relationship between gender and having an account at a formal 

institution (chi-square (1) = 420.45, p < .10). These results indicate that there is a significant 
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relationship between gender and having an account at a formal financial institution. Specifically, 

the positive chi-square output indicates a strong, positive relationship to being male and having 

an account at a financial institution. These results reinforce the World Bank findings that there is 

a gender gap when it comes to use of traditional banking services.  

Regression Results 

Six different Probit Regression models subsequently analyzed the data. The first three regression 

result tables (see Table 2 through Table 4 in Appendix A) use the independent variable ATMs 

per 100,000 people and the second three regression results tables (see Table 5 through Table 7 in 

Appendix A) use the independent variable bank branches per 100,000 people. The result tables 

present different three different models for each combination of independent and dependent 

variables, as control variables are eliminated in each subsequent model moving left to right.  

The Log Likelihood Ratio result is the joint probability (density) function of whether all 

predictors' regression coefficients in the model are simultaneously zero. A large Log Likelihood 

Ratio indicates that the results reject the null hypothesis that there is no relationship between the 

predictors and the dependent variable. In other words, a large Log Likelihood Ratio shows that 

there is a relationship between the dependent variable and the predictors. The Chi-Square output 

in all regression results is the output from the Likelihood Ratio Chi-Square test, which tests the 

likelihood that at least one of the predictors' regression coefficients is not equal to zero. This 

output is interpreted in the context of the degrees of freedom, which are listed in parenthesis next 

to the Chi-Square output. It is important to note that the Pseduo-R2 in all of the Probit regression 

results is not equivalent to the R2 found in OLS regressions, which provides the proportion of 

variance of the response explained by the predictors.  
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It is also important to note that the interpretation of the coefficients in Probit regression results is 

not as clear as the interpretations of coefficients in linear regressions. Regression outputs allow 

us to compute predicted effect of a change in the independent variable (ATMs or bank branches). 

Considering first the regression results with ATMs per 100,000 people as the independent 

variable (see Tables 2 through 4), the Chi-square outputs for all nine models identifies that all 

models are statistically significant. In addition, the coefficients for the independent variables 

(ATMs) are significant (p<0.10) in all regression outputs except two. These two exceptions are 

models in Table 3 that analyze the relationship between ATM and send money. This lack might 

indicate that ATMs are not used to send money, and a low number of ATMs does not necessitate 

a replacement process for sending money. Overall, the negative and statistically significant 

coefficient for the independent variable in the other regression outputs indicates that there is a 

significant relationship between the number of ATMs in a country and an individual’s use of 

mobile banking technology to pay bills or send money (p<0.10). In addition, the coefficients for 

some of the mid-level income quintiles are not significant in the regression results where ATMs 

is the independent variable, indicating that the middle class might be less affected by a lack of 

ATMs than individuals in other income quintiles (p<0.10). This supports the results found in the 

US by the Federal Reserve Board of Governors, that mobile banking technology use was highly 

influence by income at the tail ends of the income distribution. In addition, the coefficient for 

nation-wide mobile phone penetration is not significant in the model where receiving money via 

mobile is the independent variable (p<0.10). This might indicate that the density and spread of 

mobile technology in a country does not influence an individual’s likelihood to receive money 

via mobile phone.   
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The values of the coefficients are difficult to interpret but the sign and statistical significance are 

not. The coefficient on female is negative in all regression results, indicating that women have a 

lower probability of using mobile phones to conduct financial transactions than men. The 

coefficient for age is statistically significant in all models (p<0.10). The coefficient on age is 

negative in all regression results, indicating that older respondents have a lower probability of 

using mobile phones to conduct financial transactions than younger respondents. The coefficient 

for educ2 and educ3 are statistically significant and positive in all models (p<0.10), indicating 

that more educated respondents are more likely to use mobile banking technology.  

Analyzing the regression results with bank branches per 100,000 people as the independent 

variable (Tables 5 through 7), the Chi-square outputs for all models are statistically significant. 

In addition, the coefficients for bank branches in all models are negative and statistically 

significant, indicating that there is a negative relationship between the general availability of 

commercial bank branches and a consumer’s likelihood to use mobile banking technology for 

any of the three transactions (p<0.10). In addition, every coefficient for the control variables in 

all models in Table 5-7 are significant (p<0.10). These consistently significant results suggest 

that in nations where there is a low ratio of commercial bank branches per 100,000, people are 

likely to benefit from mobile banking services. Again, the values of the coefficients are difficult 

to interpret but the sign and statistical significance are not. The coefficient on female is negative 

in all regression results, indicating that women have a lower probability of using mobile phones 

to conduct financial transactions than men. The coefficient for female is statistically significant 

in all models (p<0.10). As with the results with ATM as the independent variable, the coefficient 

for age is statistically significant in all models where bank is the independent variable (p<.10). 
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The coefficient on age is negative in all regression results, indicating that older respondents have 

a lower probability of using mobile phones to conduct financial transactions than younger 

respondents. The coefficient for educ2 (secondary education) and educ3 (tertiary education or 

more) are statistically significant and positive in all models (p<0.10), indicating that more 

educated respondents are more likely to use mobile banking technology.  

The numerous regression results help us understand the difference in likelihood for using a 

mobile device for certain transactions based on certain respondent characteristics. For instance, 

using the final model in Table 7, the predicted likelihood model is: 

Use of mobile phone to receive money = -1.039824 + bank branches(-0.0166506) + 

female(-0.1253774) + age(-0.0091786) + educ1(0 .233329) + educ2 (0.3620998) 

The difference in likelihood between men and women in this model is 0.125, meaning men are 

12.5% more likely to use a mobile phone to receive money, all other conditions held equal. 

Using the same model, we can determine that a twenty year old is 18% more likely to use a 

mobile phone to receive money than a 40 year old, all other conditions held equal.  

In addition, Tables 8 through 11 include a sample of the Chi-square relationship tests that were 

created in an attempt to analyze relationships between numerous variables of interest. In Table 8, 

the analysis shows that there is not a statistically significant relationship between the use of 

mobile phones to pay bills and ownership of a bank account. This result does not necessarily 

mean that mobile phones are not expanding access to the financial system to people who 

previously did not have bank accounts; rather, this result could be interpreted to mean that 

having a bank account does not mean that you will or will not use a mobile phone to conduct 

financial transactions. The Chi-square outputs in Tables 9 through 11 show that there is a 
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statistically significant relationship between gender and having an account at a formal institution; 

using a mobile phone to pay bills; and using a mobile phone to receive money. These results 

indicate two things: one, that women are less likely to have an account at a traditional financial 

institution, and two, that women are also less likely to utilize mobile technology to conduct 

banking transactions.  

CONCLUSION 

The consistent, statistically significant and negative relationship between general access to 

traditional consumer financial services and mobile banking technology are a signal to global 

organizations and governments to increase investment in mobile banking services. Investment in 

these services and the underlying infrastructure necessary to support them should continue to 

help consumers overcome traditional access barriers. The consistently significant results that 

were generated when analyzing the relationship between commercial bank branches and mobile 

banking services indicates that nations where there is a low ratio of commercial bank branches 

per 100,000 people are likely to benefit from mobile banking services. The countries with the 

lowest number of commercial bank branches per 100,000 people as of 2010, the last year that the 

World Bank provided data on this variable are: Angola, Comoros, Madagascar, Ethiopia, and 

Afghanistan. Afghanistan is one country where M-PESA has recently expanded to, and the 

program has the opportunity to serve an underbanked population. The expansion of mobile 

banking services has the ability to also expand economic opportunities to those that are 

traditionally excluded from the financial markets, especially women who are less likely to have a 

traditional bank account and are still underserved in the mobile banking realm. Training and 

technology for women in countries with especially wide gender gaps for use of banking 
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technologies would expand economic opportunities to half of the world's population that has 

been traditionally left behind by traditional banking services. The countries that had the fewest 

percent of women reporting to have a bank account are Turkmenistan (0.8%), Yemen (1.1%), 

Niger (1.5%), Tajikistan (2.1%) and Afghanistan (2.6%). While many of these countries also 

have low percents of men reporting to have a bank account, in Afghanistan, the difference 

between men and women is nearly 13%.  

While regression results provide information indicating that the middle class status does not 

influence one’s likelihood to use mobile banking services, these services and technologies offer 

significant possibilities for the poorest individuals. Especially because poorer individuals tend to 

carry their assets in risky or illiquid forms, expanding services and training to low-income 

individuals, as well as reducing transaction costs, will decrease their personal financial risk and 

hopefully increase economic opportunities. In addition, regression results indicate that older 

individuals are less likely to use mobile banking services. Policymakers and non-profits could 

also focus their training and education efforts on older populations in order to decrease 

financially risky behavior.  

International policymaking and development communities, via education and investments, have 

the ability to support the growth of mobile banking services in order to expand financial access 

to traditional underbanked or unbanked populations.  
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APPENDIX A: DEFINITIONS FOR VARIABLES  

 

Account at a formal financial institution- This variable denotes whether the respondent 

reported having an account (self or together with someone else) at a bank, credit union, another 

financial institution (e.g., cooperative, microfinance institution), or the post office (if applicable) 

including respondents who reported having a debit card. Source: Global Financial Index 

Age- This variable denotes the respondent's self-reported age. Source: Global Financial Index 

Automated teller machines (ATMs) (per 100,000 adults)- Automated teller machines are 

computerized telecommunications devices that provide clients of a financial institution with 

access to financial transactions in a public place. Source: World Development Indicators 

Branches, commercial banks (per 100,000 adults)- Commercial bank branches are retail 

locations of resident commercial banks and other resident banks that function as commercial 

banks that provide financial services to customers and are physically separated from the main 

office but not organized as legally separated subsidiaries. Source: World Development Indicators 

Education level- This variable denotes how many years of education the respondent indicated 

they had received. Source: Global Financial Index 

Gender- This variable denotes whether the respondent indicated that they were male or female. 

Source: Global Financial Index 

Income quintile- This variable denotes whether the respondent indicate that they were in the 

poorest, second poorest, middle, second richest or richest quintile within their country’s 

economy. Source: Global Financial Index 

Mobile cellular subscriptions (per 100,000 adults)- Mobile cellular telephone subscriptions are 

subscriptions to a public mobile telephone service using cellular technology, which provide 

access to the public switched telephone network. Post-paid and prepaid subscriptions are 

included. Source: World Development Indicators 

Mobile phone used to pay bills (% age 15+)-  This variable denotes whether the respondent 

report using a mobile phone to pay bills in the past 12 months. Source: Global Financial Index 

Mobile phone used to receive money (% age 15+)- This variable denotes whether the 

respondent report using a mobile phone to receive money in the past 12 months. Source: Global 

Financial Index 

Mobile phone used to send money (% age 15+)- This variable denotes whether the respondent 

report using a mobile phone to send money in the past 12 months. Source: Global Financial 

Index 
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APPENDIX B: ANALYSIS RESULTS 

 

Table 1: Summary Statistics for Variables Used to Analyze Population of Interest 

Variable Obs Mean Std. Dev. Min Max 

Account at a 

formal financial 

institution 

121204 1.598256 0.490253 1 2 

Age 121002 38.75107 16.76098 15 99 

Automated teller 

machines (ATMs) 

(per 100,000 

adults) 

49443 57.4429 139.5255 0.434158 1009.32 

Branches, 

commercial banks 

(per 100,000 

adults) 

57283 15.75062 15.51582 1.286602 91.24047 

Education level 121204 1.726197 0.652529 1 3 

Female 121204 1.533307 0.498891 1 2 

Income quintile 120125 2.958527 1.42083 1 5 

Mobile cellular 

subscriptions (per 

100,000 adults) 

119320 84.7655 39.78024 1.238454 206.4285 

Mobile phone 

used to pay bills 

(% age 15+) 

121204 0.03702 0.188812 0 1 

Mobile phone 

used to receive 

money (% age 

15+) 

121204 0.050345 0.218657 0 1 

Mobile phone 

used to send 

money (% age 

15+) 

121204 0.065047 0.24661 0 1 
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Table 2: Probit regression results analyzing the impact of the number of ATMs per 100,000 

people in a country on respondents' use of a mobile cell phone to pay bills 

 

Dependent Variable = Use of a mobile phone to pay bills (yes, no) 

 
Model 1a Model 2a Model 3a 

Variable 
Coefficient 

St. Error. 

Coefficient 

St. Error. 

Coefficient 

St. Error. 

Constant 
-1.758404* 

.0613581   

-1.70588* 

.0560739    

-1.567635* 

.0492229    

Automated teller machines 

(ATMs) (per 100,000 

adults) 

-.0002366* 

 .0000987      

-.000247* 

.0000971     

-.0002563* 

.0000974   

Female 
-.1447648* 

 .0221904     

-.1499249* 

.0217146     

-.1615498* 

.0215745     

Age 
-.0068647* 

 .000731    

-.0063488* 

.0006959    

-.0070154* 

.0006856 

Educ, secondary 
.2912805* 

.0303818    

.2917374* 

.0290138      

.3288343* 

.6632545     

Educ, tertiary or more 
.5779578* 

.0371810     

.5780447* 

.0348811     

.6632545* 

.0335838     

Income quintile, second 

20% 

.0694071* 

.040022      

.0635129 

.0387874       

Income quintile, middle 

20% 

.0595962 

.0393417      

.0447685 

.0383656       

Income quintile, fourth 20% 
.1937443* 

.0376407      

.1758223* 

.036617       

Income quintile, top 20% 
.3227597* 

.0371245     

.3052962* 

.0360423      

Mobile cellular 

subscriptions (per 100,000 

adults) 

-.0004224* 

.0003742   

Chi-Square [df] 722.97 [10] 719.06 [9] 614.99 [5] 

Log likelihood -7119.569                        -7436.225                        -7498.0163                       

Pseduo-R
2
 0.0483 0.0461 0.0394 

*Indicates that the coefficient is statistically significant, p<.10. 

Standard error in italics beneath each coefficient. 
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Table 2: Probit regression results analyzing the impact of the number of ATMs per 100,000 

people in a country on respondents' use of a mobile cell phone to send money  

 

Dependent Variable = Use of a mobile phone for to send money (yes, no) 

 
Model 1b Model 2b Model 3b 

Variable 
Coefficient 

St. Error. 

Coefficient 

St. Error. 

Coefficient 

St. Error. 

Constant 
-1.180058* 

.0570842    

-1.449562* 

.0528785    

-1.219498* 

.0453687    

Automated teller machines 

(ATMs) (per 100,000 

adults) 

.0001589* 

 .0000725      

-.0000434 

.0000764     

-.0000508 

.0000759     

Female 
-.1562492* 

 .0211136     

-.1663326* 

.0205239     

-.1823461* 

.0203008     

Age 
-.0086499* 

 .0007197    

-.0106083* 

.0006789    

-.0115525* 

.0006651 

Educ, secondary 
.312024* 

.0275877     

.2132114* 

.0261809      

.2720145* 

.0255637     

Educ, tertiary or more 
.5151725* 

.036051     

.339373* 

.0333944     

.4699254* 

.0320486     

Income quintile, second 

20% 

.1468129* 

.0393093      

1313716* 

.0377409       

Income quintile, middle 

20% 

.1141914* 

.0388679      

.0979108* 

.0375602       

Income quintile, fourth 20% 
.3032855* 

.0368116      

.2902829* 

.0354931       

Income quintile, top 20% 
.4708934* 

.0362192     

.4776575* 

.0348171      

Mobile cellular 

subscriptions (per 100,000 

adults) 

-.0054757* 

.0003476   

Chi-Square [df] 1234.10 [10] 964.57 [9] 696.44 [5] 

Log likelihood -8030.0303                        -8470.5917                        -8608.5607                        

Pseduo-R
2
 0.0714 0.0539 0.0389 

*Indicates that the coefficient is statistically significant, p<.10. 

Standard error in italics beneath each coefficient. 
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Table 3: Probit regression results analyzing the impact of the number of ATMs per 100,000 

people in a country on respondents' use of a mobile cell phone to receive money  

 

Dependent Variable = Use of a mobile phone for to receive money (yes, no) 

 
Model 1 Model 2 Model 3 

Variable 
Coefficient 

St. Error. 

Coefficient 

St. Error. 

Coefficient 

St. Error. 

Constant 
-1.758404* 

.0613581 

-1.178681* 

.0474189 

-1.00273* 

.0414065    

Automated teller machines 

(ATMs) (per 100,000 

adults) 

-.0002366* 

.0000987 

-.000242* 

.0000773 

-.0002517* 

.000077     

Female 
-.1447648* 

.0221904 

-.1283663* 

.0189459 

-.1403905* 

.0187916     

Age 
-.0068647* 

.000731 

-.012045* 

.0006227 

-.0128292* 

.0006125    

Educ, secondary 
.2912805* 

.0303818 

.1005046* 

.0228576 

.1530213* 

.0223264     

Educ, tertiary or more 
.5779578* 

.0371819 

.1248212* 

.0312798 

.2412523* 

.0299816     

Income quintile, second 

20% 

.0694071* 

.040022 

.0861161 

.0333354  

Income quintile, middle 

20% 

059596 

.0393417 

.0503393 

.0333298  

Income quintile, fourth 20% 
.1937443* 

.0376407 

.2638055* 

.0314588  

Income quintile, top 20% 
.3227597* 

.0371245 

.3901926* 

.0314226  

Mobile cellular 

subscriptions (per 100,000 

adults) 

.0004224 

.0003742   

Chi-Square [df] 722.97 [10] 918.97 [9] 685.52 [5] 

Log likelihood -7119.569 -10111.272 -10232.905                        

Pseduo-R
2
 0.0483 0.0435 0.0324 

*Indicates that the coefficient is statistically significant, p<.10. 

Standard error in italics beneath each coefficient. 
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Table 4: Probit regression results analyzing the impact of the number of commercial bank 

branches per 100,000 people in a country on respondents' use of a mobile cell phone to pay 

bills 

Dependent Variable = Use of a mobile phone for to pay a bill (yes, no) 

 
Model 1 Model 2 Model 3 

Variable 
Coefficient 

St. Error. 

Coefficient 

St. Error. 

Coefficient 

St. Error. 

Constant 
-1.86248* 

.0591329 

-1.790194* 

.0540478 

-1.630378* 

.0465172 

Branches, commercial 

banks (per 100,000 adults) 

-.00025897* 

.0008007 

-.0018137* 

.0007309 

-.0021404* 

.0007271 

Female 
-.1578235* 

.0213305 

-.1612607* 

.0208982 

-.1803514* 

.0205748 

Age 
-.0053881* 

.0007015 

-.0048857* 

.0006758 

-.0052644* 

.0006602 

Educ, secondary 
.3010128* 

.0350179 

.3060588* 

.0276847 

.3430118* 

.026732 

Educ, tertiary or more 
.5897338* 

.0350179 

.5968222* 

.033379 

.693527* 

.0315743 

Income quintile, second 

20% 

.0664542* 

.038895 

.0597824 

.0372387  

Income quintile, middle 

20% 

0902882* 

.038172 

0730617* 

.0372387  

Income quintile, fourth 20% 
.2118516* 

.0366072 

.1926114* 

.0356292  

Income quintile, top 20% 
.3587218* 

.0359213 

.3379935* 

.034895  

Mobile cellular 

subscriptions (per 100,000 

adults) 

.0008371 

.0003856 

 

  

Chi-Square [df] 823.27 [10] 814.68 [9] 692.32 [5] 

Log likelihood -7680.94 -8003.6606 -8222.5208                    

Pseduo-R
2
 0.0509 0.0484 0.0404 

*Indicates that the coefficient is statistically significant, p<.10. 

Standard error in italics beneath each coefficient. 
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Table 6: Probit regression results analyzing the impact of the number of commercial bank 

branches per 100,000 people in a country on respondents' use of a mobile cell phone to send 

money 

Dependent Variable = Use of a mobile phone for to send money (yes, no) 

 
Model 1 Model 2 Model 3 

Variable 
Coefficient 

St. Error. 

Coefficient 

St. Error. 

Coefficient 

St. Error. 

Constant 
-1.405665* 

.0552463 

-1.490381* 

 .0514811 

-1.261319*    

.0436731 

Branches, commercial 

banks (per 100,000 adults) 

-.0115263* 

 .001018 

-.0134947* 

 .0009313 

-.0135706* 

 .0009114 

Female 
-.1507788* 

.0202957 

-.1538681* 

 .0198949 

-.1767233* 

 .0194846 

Age 
-.007337* 

.0006937 

-.0077201*   

 .0006671 

-.0083356* 

 .0006482   

Educ, secondary 
.3287622* 

.0262361 

  .2931498* 

 .0252924 

.3437802* 

 .0242919 

Educ, tertiary or more 
.517175* 

.0340534 

.4579506*    

.0323468 

.583671*    

.0305261   

Income quintile, second 

20% 

.1265548* 

.0376573 

.1158638* 

.0364731  

Income quintile, middle 

20% 

.1289987* 

.0373542 

.1092021* 

 .036409    

Income quintile, fourth 20% 
.2915619* 

.0354963 

.271469* 

.0345122  

Income quintile, top 20% 
.4582175* 

 .0348756 

.4504859* 

 .033802  

Mobile cellular 

subscriptions (per 100,000 

adults) 

-.0021544* 

.000368 

 

  

Chi-Square [df] 1309.16 [10] 1247.45 [9] 1010.67 [5] 

Log likelihood -8645.8467 -8986.1126 -9332.2881 

Pseduo-R
2
 0.0704 0.0649 0.0514 

*Indicates that the coefficient is statistically significant, p<.10. 

Standard error in italics beneath each coefficient. 
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Table 7: Probit regression results analyzing the impact of the number of commercial bank 

branches per 100,000 people in a country on respondents' use of a mobile cell phone to 

receive money 

Dependent Variable = Use of a mobile phone for to receive money (yes, no) 

 
Model 1 Model 2 Model 3 

Variable 
Coefficient 

St. Error. 

Coefficient 

St. Error. 

Coefficient 

St. Error. 

Constant 
-1.077179*   

 .0493346 

-1.219516* 

 .0458207 

-1.039824*   

 .0395851 

Branches, commercial 

banks (per 100,000 adults) 

-.0130407*   

 .0009829   

-.0167314* 

 .0008957 

-.0166506*    

.0008746 

Female 
-.095602*   

 .0186181    

-.110949* 

 .0181815 

-.1253774*   

 .0178409 

Age 
  -.0075022*   

 .0006301 

-.0085924* 

 .0006047 

-.0091786*   

 .0005899 

Educ, secondary 
.225861* 

 .022688   

.1864571* 

 .021869 

.233329*   

 .0210176 

Educ, tertiary or more 
.3396591*    

.0315911   

.2553758* 

 .0300448   

.3620998*   

 .0283921   

Income quintile, second 

20% 

.093281*  

 .0328086 

.0836026* 

.0318391    

Income quintile, middle 

20% 

.0791185* 

 .0328907 

.0698837* 

 .0320243  

Income quintile, fourth 20% 
.2696333*  

 .0311709 

.2563332* 

.0303225  

Income quintile, top 20% 
.3665742* 

 .0312495 

.371186* 

.0303005  

Mobile cellular 

subscriptions (per 100,000 

adults) 

-.003691*  

 .0003451   

Chi-Square [df] 1450.98 [10] 1320.82 [9] 1098.04 [5] 

Log likelihood -10467.435 -10967.668   -11353.779 

Pseduo-R
2
 0.0648 0.0568 0.0461 

*Indicates that the coefficient is statistically significant, p<.10. 

Standard error in italics beneath each coefficient.  
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Table 8: Chi-Square Results Examining the Relationship between Account at a Financial 

Institution and Use of Mobile Phone to Pay Bills 

 Has used a mobile phone to pay bills in past 12 

months 

 no yes Total 

Has an account at a financial institution yes 42,149 3,060 45,209 

no 74,568 1,427 75,995 

Total 116,717 4,487 121,204 

Pearson chi2(1) = 1.90E+03 

Pr = 0.000 

 

Table 9: Chi-Square Results Examining the Relationship between Account at a Financial 

Institution and Gender 

 Respondent Gender 

 Male Female Total 

Has an account at a financial institution yes 22,821 22,388 45,209 

no 33,744 42,251 75,995 

Total 56,565 64,639 121,204 

Pearson chi2(1) = 420.45 

Pr = 0.000 

 

Table 10: Chi-Square Results Examining the Relationship between use of Mobile Banking 

to Pay Bills and Gender 

 Respondent Gender 

 Male Female Total 

Use of mobile phone to pay bills No 54,022 62,695 116,717 

Yes 2,543 1,944 4,487 

Total 56,565 64,639 121,204 

Pearson chi2(1) = 187.4198 

Pr = 0.000 

 

Table 11: Chi-Square Results Examining the Relationship between use of Mobile Banking 

to Receive Money and Gender 

 Respondent Gender 

 Male Female Total 

Use of mobile phone to receive money No 52,300 61,020 113,320 

Yes 4,265 3,619 7,884 

Total 56,565 64,639 121,204 

Pearson chi2(1) = 186.9183 

Pr = 0.000 
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