
1 
 

 

 

 

Unlocking Digital Wallets: Factors that 

impact Mobile Money Adoption in Sub-

Saharan Africa 

 
 

Phindu Lipenga Kafere 

 

Department of Accounting and Finance 

 

University of Strathclyde, Glasgow 

 

 

 

A thesis submitted for the award of Doctor of Philosophy 

 

2026 

  



2 
 

Declaration of authenticity and author’s rights 
 

This thesis is the result of the author’s original research. It has been composed by the 

author and has not been previously submitted for examination which has led to the award of a 

degree. 

 The copyright of this thesis belongs to the author under the terms of the United 

Kingdom Copyright Acts and University of Strathclyde Regulation 3.50. Due 

acknowledgement must always be made of the use of any material contained in, or derived 

from, this thesis.  

Signed:  

    

 

Date: 6th April 2026  



3 
 

Table of Contents 
Declaration of authenticity and author’s rights .................................................................... 2 

List of Tables ............................................................................................................................ 9 

List of Figures ......................................................................................................................... 10 

List of Abbreviations ............................................................................................................. 11 

1.0 Introduction ................................................................................................................. 13 

1.1  Background of Mobile Money .................................................................................. 13 

1.2 Motivation for study .................................................................................................. 14 

1.3 Thesis aims and findings ........................................................................................... 16 

1.3.1  Aims and findings for the first empirical chapter ............................................. 17 

1.3.2  Aims and findings for the second empirical chapter ......................................... 20 

1.3.3  Aims and findings for the third empirical chapter ............................................. 22 

1.4 Thesis contributions .................................................................................................. 24 

1.5 Structure of Thesis .................................................................................................... 26 

2.0 Literature Review ............................................................................................................ 28 

2.1 Introduction .................................................................................................................... 28 

2.2 Financial Inclusion .................................................................................................... 28 

2.2.1 Defining Financial Inclusion ............................................................................. 28 

2.2.2 Importance of Financial Inclusion..................................................................... 31 

2.2.3 Financial Inclusion in sub-Saharan Africa........................................................ 32 

2.2.4 Fintech and Financial Inclusion.............................................................................. 34 

Global Impact of Fintech adoption on financial inclusion............................................... 35 

Impact of fintech adoption in sub-Saharan Africa ........................................................... 36 

2.2.5 Mobile money adoption in sub-Saharan Africa ................................................. 38 

2.2.6 Challenges in determining financial inclusion using mobile money ................. 40 

2.2.7 Factors that influence the uptake of mobile money ........................................... 42 

Financial Literacy ............................................................................................................ 43 

Digital literacy .................................................................................................................. 43 

Financial Market Development ........................................................................................ 44 

2.2.8 Synthesis of Financial Inclusion Literature ............................................................. 44 

2.3 Financial Literacy ...................................................................................................... 46 

2.3.1 Defining financial literacy ................................................................................. 46 

2.3.2 Significance of Financial Literacy ..................................................................... 47 

2.3.3 Global perspective on financial literacy ............................................................ 48 

2.3.4 Financial Literacy in sub-Saharan Africa ......................................................... 49 



4 
 

2.3.5 Financial literacy and mobile money ................................................................ 53 

2.4 Digital Literacy ......................................................................................................... 53 

2.4.1 Defining Digital Literacy ................................................................................... 53 

2.4.2 Significance of Digital Literacy ............................................................................... 55 

2.4.3 Global Perspective on Digital Literacy ................................................................... 57 

2.4.4 Digital literacy in sub-Saharan Africa .............................................................. 59 

2.4.5 Digital literacy and mobile money adoption ..................................................... 60 

2.4.6 Synthesis: Financial and Digital literacy and  Financial Inclusion ....................... 61 

2.5 Access to financial services....................................................................................... 62 

2.5.1 Challenges with banking sector in Sub-Saharan Africa .................................... 63 

2.5.2 Banking and Mobile Money ............................................................................... 65 

2.6 Diffusion of Innovation Theory ................................................................................ 67 

2.6.1 Background ........................................................................................................ 67 

2.6.2 Attributes of the diffusion of innovation process ............................................... 68 

2.6.3 Diffusion of Innovation across different fields................................................... 69 

2.6.4 Diffusion of Innovation and Mobile Money ....................................................... 70 

2.6.5 DOI attributes in relation to mobile money ............................................................. 71 

Relative Advantage ........................................................................................................... 71 

Compatibility .................................................................................................................... 71 

Complexity ........................................................................................................................ 72 

Observability .................................................................................................................... 72 

Trialability ........................................................................................................................ 72 

2.7 Comparison of DOI with other Models ................................................................. 73 

2.7.1 Technology Acceptance Model (TAM) .................................................................... 73 

2.7.2 Unified Theory of Acceptance and Use of Technology (UTAUT) ........................... 74 

2.7.3 Suitability of DOI for Mobile Money Adoption ....................................................... 75 

2.8 Conclusion ...................................................................................................................... 76 

3.0 Research Methodology ............................................................................................... 80 

3.1 Research Philosophy and Design .............................................................................. 80 

3.1.1 Ontology ............................................................................................................. 80 

3.1.2 Epistemology ...................................................................................................... 82 

3.1.3 Methodologies .................................................................................................... 83 

3.1.4 Criticism of Positivism ....................................................................................... 85 

3.2 Data description and collection methods .................................................................. 86 

3.2.1 Data Compilation process ................................................................................. 86 



5 
 

3.3 IMF, World Bank ITU Dataset ................................................................................. 87 

3.3.1 Variable selection .................................................................................................... 88 

3.3.2 Matrix of correlations for variables (IMF, World Bank ITU Dataset) ................... 92 

3.3.3 Model Specification for Chapter 4 (IMF, World Bank ITU Dataset) ..................... 93 

3.4 Global Findex Dataset ............................................................................................... 93 

3.4.1 Variable Selection.................................................................................................... 94 

Dependent Variables ........................................................................................................ 94 

Explanatory Variables ...................................................................................................... 95 

3.4.2 Matrix of correlations for variables (IMF, World Bank ITU Dataset) ................... 96 

3.4.3  Model Specification for Chapter 5 (Global Findex Dataset) ........................... 97 

3.5 Econometric methodologies ...................................................................................... 97 

3.5.1 Problems of endogeneity ......................................................................................... 97 

3.6 Qualitative methods................................................................................................... 99 

3.6.1  Step 1: Selection of regulatory documents...................................................... 101 

Background of mobile money and regulations in sample countries ............................... 103 

3.6.2  Step 2: Theme Identification and coding ........................................................ 105 

Customer Due Diligence ................................................................................................ 106 

Consumer Protection ...................................................................................................... 107 

Interoperability ............................................................................................................... 108 

Transaction Limit ........................................................................................................... 109 

Trust Account .................................................................................................................. 109 

Agent Management ......................................................................................................... 110 

3.6.3  Step 3: Analysing the Regulatory Documents .................................................. 112 

3.7 Step 4 - Results ........................................................................................................ 113 

3.7.1 Ghana .................................................................................................................... 114 

3.7.2 Kenya ..................................................................................................................... 118 

3.7.3 Malawi ................................................................................................................... 119 

3.7.4 Namibia ................................................................................................................. 121 

3.7.5 Rwanda .................................................................................................................. 122 

3.7.6 Tanzania ................................................................................................................ 123 

3.7.8 Uganda .................................................................................................................. 124 

3.8 Code book development and Challenges ..................................................................... 125 

3.9 Conclusion ............................................................................................................... 126 

4.0 Mobile money adoption in sub-Saharan Africa: A Diffusion of Innovation (DOI) 

Approach .............................................................................................................................. 128 



6 
 

4.1 Introduction ............................................................................................................. 128 

4.2 Theoretical Background ............................................................................................... 128 

4.2.1 Relative Advantage .......................................................................................... 129 

4.2.2  Observability .................................................................................................... 130 

Additional factors that influence fintech adoption ............................................................. 130 

4.2.3 Digital Literacy ................................................................................................ 130 

4.2.4 Financial Inclusion .......................................................................................... 131 

4.2.5 Availability of Financial Services .................................................................... 132 

4.3 Data and Methods......................................................................................................... 132 

4.3.1 Descriptive Statistics ........................................................................................ 133 

4.4 Empirical Results ......................................................................................................... 137 

4.4.1 Impact of innovation attributes on mobile money adoption .................................. 137 

4.4.2 Analysis of factors impacting mobile money adoption from 2010-2021 ......... 140 

4.4.3  Analysis of factors affecting fintech adoption (countries grouped by IMF 

Financial Development Index (FDI)) ............................................................................. 143 

4.5 Robustness Test ....................................................................................................... 145 

4.5.1 Re-estimate Table 4.3 using mobile money agent as dependent variable ....... 145 

4.5.2 Re-estimate Table 4.2 Factors impacting mobile money adoption 2010-2021 ..... 147 

4.5.3 Re-estimate Table 4.3 Factors impacting mobile money adoption in low, medium 

and high FDI countries................................................................................................... 148 

4.5.4 Re-estimate Table 4.1 Factors impacting mobile money adoption excluding Kenya 

from the sample .............................................................................................................. 148 

4.6 Discussion .................................................................................................................... 150 

4.7 Conclusion .................................................................................................................... 151 

5.0  Mobile money as a measure of financial inclusion in sub-Saharan Africa .......... 153 

5.1  Introduction ............................................................................................................. 153 

5.2 Theoretical Background .......................................................................................... 153 

5.3 Hypothesis Development ........................................................................................ 154 

5.3.1 Digital Literacy ................................................................................................ 154 

5.3.2 Financial Literacy ............................................................................................ 155 

5.3.3 Demographic Variables ................................................................................... 155 

5.4 Data ......................................................................................................................... 157 

5.4.1 Descriptive Statistics ........................................................................................ 158 

5.5 Empirical Results ......................................................................................................... 164 

5.5.1  Association of demographic variables with financial literacy and digital 

literacy 164 



7 
 

5.5.2 Impact of digital literacy, financial literacy, and demographic variables on 

financial inclusion .......................................................................................................... 165 

5.5.3  Impact of digital literacy, financial literacy, and demographic variables on 

financial inclusion (analysis based on year) .................................................................. 168 

5.5.4  Impact of financial inclusion, digital literacy, financial literacy, and 

demographic variables financial inclusion (analysis based on MMPI) ......................... 171 

5.6 Robustness Tests ..................................................................................................... 175 

5.6.1 Re-estimate using mobile money account ownership as dependent variable .. 175 

5.6.2 Re-estimate excluding Kenya from the sample ................................................ 177 

5.7 Discussion ............................................................................................................... 179 

5.8 Conclusion ............................................................................................................... 181 

6.0 Impact of payment systems and mobile money regulations on mobile money 

adoption. ............................................................................................................................... 183 

6.1 Introduction ............................................................................................................. 183 

6.2 Theoretical Background .......................................................................................... 188 

6.3 Data and Methods.................................................................................................... 188 

6.4 Empirical Results .................................................................................................... 188 

6.4.1  Similarity of themes in payment systems and mobile money regulations. ...... 188 

6.4.2  Cross-Country Analysis of Regulatory documents ......................................... 189 

6.4.3 Structural comparison of the regulatory landscape ........................................ 190 

6.4.4 Cross Country analysis of theme prominence in regulations .......................... 191 

6.4.5 Cross-Country analysis of coded themes in payment systems regulations ...... 192 

6.4.6  Cross-country analysis of coded themes in mobile money regulations .......... 194 

6.4.7  Cross-country analysis of coded themes in both regulations .......................... 196 

6.4.8  Themes with low coded references .................................................................. 197 

6.4.8 Other factors that impact mobile money adoption ................................................ 198 

6.5  Discussion ............................................................................................................... 198 

6.5 Conclusion ............................................................................................................... 201 

7.0  Conclusion ................................................................................................................. 203 

7.1  Thesis Overview ...................................................................................................... 203 

7.2  Contributions and Policy Implications .................................................................... 204 

7.2.1  Theoretical Contributions ................................................................................ 204 

7.2.2 Empirical Contributions ........................................................................................ 206 

Impact of innovation attributes on mobile money adoption ........................................... 206 

Impact of digital and financial literacy .......................................................................... 207 

Impact of demographic variables ................................................................................... 207 



8 
 

Impact of regulations ...................................................................................................... 208 

7.2.3 Context specific empirical contributions ............................................................... 208 

7.2.3  Policy Implications ......................................................................................... 212 

7.3  Limitations .............................................................................................................. 213 

7.4  Suggestions for further study .................................................................................. 214 

8.0 References ....................................................................................................................... 216 

 

  



9 
 

List of Tables 
Table 2.1: Financial inclusion definitions from some jurisdictions………………………… 29 

Table 2.2: Growth in financial institution accounts and mobile money accounts for sub-

Saharan Africa 2014-2021………………………………………………………. 

40 

Table 2.3: Financial literacy compared to literacy rates across sub-Saharan Africa ………. 51 

Table 2.4: Financial inclusion strategies across some sub-Saharan African countries ……. 52 

Table 2.5: Digital literacy initiatives across different countries …………………………… 57 

Table 3.1: Summary of data compilation for countries in data sample ……………………. 87 

Table 3.2: Data field definitions and proxies for IMF, World Bank and ITU Dataset ……. 90 

Table 3.3: Matrix of correlations for IMF, World Bank and ITU Dataset ………………… 92 

Table 3.4: Data fields and proxies for Global Findex Dataset …………………………….. 96 

Table 3.5: Matrix of correlations for Global Findex Dataset ………………………………. 96 

Table 3.6: Eight steps to using NVivo for literature review against four steps to using 

NVivo for regulation review …………………………………………………… 

 

100 

Table 3.7: National Payment Systems and Mobile Money Regulations …………………… 103 

Table 3.8: Themes coded in NVivo, focus areas and related journal articles ……………… 111 

Table 4.1: Categorisation of countries by IMF Financial Development Index ……………. 134 

Table 4.2: Descriptive statistics for IMF, World Bank and ITU Dataset …………………… 135 

Table 4.3: Impact of innovation attributes on mobile money adoption …………………… 139 

Table 4.4: Factors impacting mobile money adoption 2010-2021………………………… 142 

Table 4.5: Factors impacting mobile money adoption for Low, Medium and High FDI 

countries ………………………………………………………………………... 

 

145 

Table 4.6: Re-estimate Table 4.1 – Impact of innovation attributes on mobile money 

adoption ………………………………………………………………………… 

 

146 

Table 4.7: Re-estimate Table 4.2 – Factors impacting mobile money adoption 2010-2021.. 147 

Table 4.8: Re-estimate Table 4.3 – Factors impacting mobile money adoption for Low, 

Medium and High MDI countries ……………………………………………… 

 

148 

Table 4.9: Re-estimate Table 4.1 Impact of innovation attributes on mobile money 

adoption (excluding Kenya) ……………………………………………………. 

 

149 

Table 5.1: Categorisation of countries by MMPI ………………………………………….. 158 

Table 5.2: Demographic distribution of respondents ………………………………………. 160 

Table 5.3: Summary of distribution of respondents who answered ‘yes’ to financial 

inclusion questions ……………………………………………………………... 

 

162 

Table 5.4: Association of demographic variables with financial and digital literacy ……… 164 

Table 5.5: Analysis of factors that impact financial inclusion …………………………….. 166 

Table 5.6: Analysis of factors that impact financial inclusion year ……………………….. 170 

Table 5.7: Analysis of factors that impact financial inclusion by Mobile Money Prevalence 

Index (MMPI) ………………………………………………………………….. 

 

173 

Table 5.8: Re-estimation of factors that impact financial inclusion (mobile money account)  175 

Table 5.9: Re-estimation of factors that impact financial inclusion (excluding Kenya) ….. 177 

Table 5.10: Re-estimation of factors that impact financial inclusion by year (excluding 

Kenya) …………………………………………………………………………. 

 

178 

Table 6.1: Jaccard coefficient depicting similarity between payment systems and mobile 

money regulations ……………………………………………………………… 

 

189 

Table 6.2: Structure of harmonised themes present in both payment systems and mobile 

money regulations ……………………………………………………………… 

 

190 

Table 6.3: Proportion of coding references in payment systems regulations ……………… 193 

 



10 
 

List of Figures 
Figure 2.1: Elements of financial inclusion ……………………………………………… 30 

Figure 2.2: Change in account ownership by region 2011-2021 ………………………… 33 

Figure 2.3: Change in mobile money account ownership across different regions from 

2014-2021 …………………………………………………………………… 

 

38 

Figure 2.4: Five key elements for inclusive digital economies ………………………….. 56 

Figure 2.5: Percentage of uses that use mobile phone or internet to check account 

balance ………………………………………………………………………. 

 

58 

Figure 2.6: Distribution of ATMs and Commercial Bank Branches per region (2020) …. 63 

Figure 2.7: Increase in account ownership between 2014-2021 in sub-Saharan Africa …. 66 

Figure 2.8: Conceptual framework for mobile money adoption ………………………… 79 

Figure 3.1: Process of selecting regulatory documents for analysis ……………………... 102 

Figure 3.2: Comparison diagrams depicting coded themes for countries in the sample … 116 

Figure 3.3: Comparison of themes coded in regulations and guidelines for countries in 

the sample ……………………………………………………………………. 

 

117 

Figure 4.1: Movement is mobile money accounts across 18 sub-Saharan African 

countries …………………………………………………………………… 

 

135 

Figure 4.2: Movement in mobile money agents across 18 sub-Saharan African countries  136 

 

  



11 
 

List of Abbreviations 
AFI   Alliance for Financial Inclusion 

AML Anti-Money Laundering 

ATM  Automatic Teller Machine 

CBK  Central Bank of Kenya 

CDD Customer Due Diligence 

DE4A  Digital Economy for Africa 

DOI   Diffusion of Innovation 

FATF Financial Action Task Force 

FDI  Financial Development Index 

FIAP  Financial Inclusion Action Plan 

GDP Gross Domestic Product 

GDFI  Global Partnership for Financial Inclusion 

GSMA    Groupe Speciale Mobile Association 

IMF International Monetary Fund 

ITU International Telecommunications Union 

KYC Know Your Customer 

ML/TF Money Laundering/Terrorist Financing 

MM Mobile Money 

MMPI Mobile Money Prevalence Index 

SMS Short Message Service 

UN-SDGs United Nations -Sustainable Development Goals 

USSD Unstructured Supplementary Service Data 

  



12 
 

  



13 
 

1.0 Introduction 
1.1  Background of Mobile Money 

For over a decade financial inclusion has occupied a dominant position in global 

developmental agendas. Researchers and policymakers have been interested in the 

contributions of financial inclusion at both a national and international level. Studies have 

found that financial inclusion promotes financial development, reduces poverty and income 

inequality, and facilitates economic growth (Hollanders, 2020; Barajas et al., 2020; Sha'ban et 

al., 2020). Mobile money has the potential to promote financial inclusion by facilitating 

payments and remittances and overcoming infrastructural challenges, such as poor roads and 

electricity, that could hinder establishment of banks and access to financial services in rural 

areas (Demirgüç-Kunt and Klapper, 2012; Jack and Suri, 2011). Mobile money was first 

launched in Kenya in 2007 to send and receive local remittances to rural areas where there 

were no bank branches (Mugambi et al., 2014). At its inception, mobile money used USSD1 

protocol and Short Message Service (SMS) to send notifications across mobile phones to 

confirm money was sent or received (Jack and Suri, 2011; Bwalya and Healy, 2010). The 

simplicity of the innovation and the technology it was built on facilitated the easy adoption of 

mobile money across sub-Saharan Africa. The success was achieved by establishing local 

agents, who were often small business owners providing cash-in2 and cash-out3 services to 

customers needing to transact.  

Mobile money is undoubtedly the most significant fintech innovation impacting the 

sub-Saharan African region. The region lags in other financial inclusion measures such as 

financial institution accounts, however, the availability of cheap mobile phones acted as a 

catalyst for the sub-region to become a leader in mobile money (Demirguc-Kunt et al., 2022). 

Sub-Saharan Africa represents the largest growth of mobile money accounts globally, 

highlighting the significance of the innovation. World Bank (2016, pp 5) stated that “more 

households own mobile phones than have access to electricity and clean water in sub-Saharan 

Africa”, emphasising the importance mobile phones have on the financial landscape of the 

 
1 USSD (Unstructured Supplementary Services Data) is a real-time session-oriented technology, used to provide 

mobile based network and banking services with/without Internet using USSD codes over GSM channel 

(Lakshmi K.K et al, 2017 pp 1) 
2 Cash-in is synonymous to making a deposit, money is given to an agent who then transfers electronic money 

into a mobile money account (Jack and Suri, 2011) 
3 Cash-out is synonymous to making a withdrawal, electronic money is transferred to an agent who then gives 

the customer cash equivalent (Jack and Suri, 2011) 
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subregion. Mobile phones provide a platform for financial transactions and enable financial 

service providers to overcome infrastructural challenges such as poor road network and 

intermittent electricity that hinder branch and ATM expansion to rural areas within the region 

(Demirgüç-Kunt and Klapper, 2012).  

Due to the widespread adoption of mobile phones, mobile money has become the 

widely used fintech innovation in sub-Saharan Africa and has been found to contribute 20 

percent of GDP (CCAF, 2021). However, studies have shown that adoption across sub-Saharan 

Africa has not been uniform. Despite significant interventions from governments and other 

organisations, the adoption of mobile money in the region has remained low in some countries 

(Bwalya and Healy, 2010) and the success of mobile money has been uneven across different 

jurisdictions (Lashitew et al., 2019). In some jurisdictions, success of mobile money has 

resulted in increased GDP, job creation, and reduced poverty (Baganzi and Lau, 2017a). There 

are several factors that prior research suggests may impact upon mobile money adoption, 

including financial literacy, digital literacy, existing levels of financial inclusion, access to 

finance, demographic variables and regulation among other.  

1.2 Motivation for study 

To the author’s knowledge, previous research that has focused on mobile money 

adoption in sub-Saharan Africa has been at country-level. Most studies have focussed on 

Kenya, given that the country has seen rapid growth in mobile money usage (Johnen et al., 

2023; Gikunda et al., 2015; Jack et al., 2013). Sister countries in West Africa, such as Uganda 

(Tapiwanashe James et al., 2021; Kiconco et al., 2019; Baganzi and Lau, 2017a) and Tanzania 

(Di Castri and Gidvani, 2014; Rwechungura, 2024), have also been subject to academic 

scrutiny. However, cross-country comparisons across other jurisdictions within sub-Saharan 

Africa have been few; for example, Asongu (2018c) compared mobile money penetration in 

Kenya, Nigeria and South Africa, while Fanta and Kingstone (2021) investigated the impact of 

financial literacy on adoption of mobile money in Kenya and Tanzania. This research aims to 

fill a research gap by providing a cross-country investigation of factors impacting mobile 

money adoption across eighteen (18) sub-Saharan African countries with the aim of improving 

access to financial services in the sub-region. 

This study proposes a framework for assessing the adoption of mobile money in sub-

Saharan Africa by including mobile money attributes informed by the Diffusion of Innovation 

Theory (DOI) (Rogers, 2003; Rogers et al., 2014; Rogers, 1968). DOI can help understand 



15 
 

individual decision making when choosing to adopt an innovation and is therefore suited for 

mobile money. DOI has previously been applied to different fields such as health (Lambooij et 

al., 2010; Parston et al., 2015), agriculture (Avolio et al., 2014; Wu and Zhang, 2013), and e-

learning (Al-Rahmi et al., 2019), but has received comparatively less attention in the context 

of mobile money. Integration of this theory represents a novel way to evaluate mobile money 

adoption in sub-Saharan Africa. 

Studies that have focused on financial inclusion through mobile money usage have 

focused on individual countries such as Kenya and Uganda (Mugambi et al., 2014; Myeni et 

al., 2020; Ahmad et al., 2020). Most studies that attempt to measure financial inclusion use the 

number of financial institution or bank accounts as a proxy for financial inclusion (Allen et al., 

2016; Mohammed et al., 2017; Demirgüç-Kunt and Klapper, 2012; Fungáčová and Weill, 

2015; Asuming et al., 2019). Our study provides a novel measure of financial inclusion using 

mobile money by examining a common gap in literature on financial inclusion.  By examining 

common mobile money functions namely, sending remittances, receiving remittances and bill 

payment as a way of measuring financial inclusion. We adopt the idea of  mobile money 

‘usage’ as a measure of financial inclusion as prior evidence suggests that usage of financial 

services is more reflective of how valuable a service is to a user and therefore a more effective 

measure of financial inclusion (Demir et al., 2022; Hollanders, 2020).  In doing so, this study 

represents – to our knowledge – one of only a small number of studies that has assessed mobile 

money usage across several countries within a geographic region (Akinyemi et al., 2020; 

Reynolds et al., 2023).  

Further, this study addresses a notable gap in regulatory cohesion as an explaining 

factor for mobile money adoption. Regulation plays an important role in governing mobile 

money and the adoption of financial services (Bahia et al., 2020). Studies have shown that 

where there are two of more regulations governing a financial product, regulatory ambiguity 

can arise (Easley and O’Hara, 2009). Regulatory ambiguity could result in a “non-enabling” 

environment and increase aversion by users wanting to open mobile money accounts (Jack and 

Suri, 2014; Easley and O’Hara, 2009). We therefore examine common themes in regulations 

to determine how cohesion based on these themes impacts mobile money adoption. To our 

knowledge this is the first study to examine themes across two sets of regulations and across 

countries in sub-Saharan Africa. 

Therefore, this study investigates the determinants of mobile-money adoption in sub-

Saharan Africa by exploring factors that impact mobile money adoption. These include 
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financial literacy (Ozili, 2021; Lusardi and Mitchell, 2011b); digital literacy (Nedungadi et al., 

2018); financial access (Asongu, 2018c);  and regulation (Ozili, 2021; Arner et al., 2020). 

Further we contribute to existing literature on investigating the use of mobile money to measure 

financial inclusion through the lens of financial literacy (Lusardi and Mitchell, 2011b; Lusardi, 

2019); digital literacy (Kass-Hanna et al., 2021) as well as demographic variables such as 

education (Elena-Bucea et al., 2021); income (Amoah et al., 2020; Nyoka, 2019); gender 

(Reynolds et al., 2023); and age (Elena-Bucea et al., 2021; Akinyemi et al., 2020). 

More broadly this study has significant policy implications. Firstly, we recommend that 

developmental policies aimed at improving financial inclusion through adoption of mobile 

money should incorporate strategies that improve digital and financial literacy. Secondly, to 

increase financial access in areas where it is limited due to infrastructural challenges, increasing 

mobile money agents can result in providing alternative financial services for those who are 

unbanked or underserved by the existing financial sector. Thirdly, our results suggest that 

economic development through urbanisation and employment may increase demand for 

financial services and therefore also increase the uptake of mobile money. Further, in areas 

where mobile money adoption is limited, policies that target women and the youth may 

improve the uptake of mobile money services. Lastly, policies that support uptake of mobile 

money will differ across different countries depending on the financial landscape. Policy 

makers should consider in-country characteristics when developing mobile money-related 

policies. 

1.3 Thesis aims and findings 

To support the overall objective of this research, investigating the factors that impact 

mobile money adoption in sub-Saharan Africa, this thesis is broken down into three main 

empirical chapters. This thesis research questions are broken down into three main empirical 

chapters, the first empirical chapter (Chapter 4), investigates the adoption of mobile money 

through establishing a linear regression model that assesses the impact of digital literacy, 

financial inclusion, and financial access on mobile money adoption, this addresses the first 

research question: To what extent do mobile money attributes, digital literacy, financial access 

and financial inclusion impact mobile money adoption in sub-Saharan Africa? Through an 

examination of mobile money usage, we explore how demographic variables of gender, 

education, income, and age combined with digital and financial literacy impact financial 

inclusion in the second empirical chapter (Chapter 5). To do this we propose a liner regression 
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model which measures financial inclusion using mobile money usage. Further we provide 

insights on factors that impact financial inclusion through mobile money by looking at different 

levels of mobile money prevalence at the country level, allowing comparison of countries with 

similar levels of mobile money usage. The second empirical chapter addresses the second 

research question; can mobile money be used to measure financial inclusion in sub-Saharan 

Africa? 

By conducting a qualitative analysis of regulations governing mobile money we explore 

the impact of regulations on mobile money adoption. We do this by comparing two sets of 

regulations: payment systems regulations and mobile money guidelines, because these are the 

governing regulations for mobile money in most sub-Saharan African countries. We explore 

the common themes within the regulations to determine whether cohesion between two sets of 

regulations impacts mobile money adoption and reduces regulatory ambiguity in the third 

empirical chapter (Chapter 6). This analysis addresses the third and final research question: 

What is the impact of regulation on mobile money adoption?  Further, the chapter also 

highlights the prominence of themes in regulation based on country priority areas and informs 

other countries with similar regulatory priorities on how to structure regulations.  

Overall, our research findings strongly suggest that increasing digital and financial 

literacy increases mobile money adoption and therefore promotes financial inclusion. Further, 

the results suggest that cohesive regulations could result in increase in mobile money adoption. 

The rest of this section is laid out as follows Section 1.3.1 discusses the aims and findings of 

the first empirical chapter; Section 1.3.2 articulates the aims and findings of the second 

empirical chapter and Section 1.3.3 discuss the third empirical chapter aims and findings.  

1.3.1  Aims and findings for the first empirical chapter 
The first empirical chapter investigates mobile money adoption in sub-Saharan Africa 

by drawing on principles from Roger’s Diffusion of Innovation (DOI) Theory (Rogers, 1968). 

To investigate the factors impacting mobile adoption we leverage on Roger’s DOI theory which 

provides a lens through which we can assess mobile money adoption. DOI focuses on the 

innovation adoption stage where an individual makes a choice to adopt or reject an innovation 

(Rogers, 2003).  Innovation attributes can explain the variance in adoption. To operate fintech 

based financial innovations consumers need both digital and financial skills (Kass-Hanna et 

al., 2021). Further, mobile money is designed for people who do not have access to financial 

services, therefore mobile money can potentially thrive where financial access is limited, and 
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existing levels of financial inclusion are low. In this context, we incorporate (i) digital literacy, 

(ii) access to finance and (iii) existing levels of financial inclusion into the DOI framework to 

develop a comprehensive model of mobile money adoption. Our study proposes a model in 

which mobile money adoption can be assessed on an individual country basis and across a 

group of countries, and which can be extended to other fintech innovations.  

The study investigates the extent to which innovation attributes (represented by the 

value of transactions and agent availability), combined with digital literacy, financial inclusion, 

and financial access impact mobile money adoption across 18 sub-Saharan countries. Further, 

the chapter investigates mobile money adoption during three significant time periods, (i) the 

initial phase (2010-2014) which represents the period in which most countries introduced 

mobile money; (ii) the operational phase (2015-2018), which represents the period that the 

innovation had been accepted and settled; and (iii) the Covid-19 phase (2019-2021) which saw 

a lot of government intervention to promote mobile money usage. This was done to limit face-

to-face contact and mitigate the spread of Covid-19. This study uses a combined dataset from 

World Bank Development Indicators, IMF Financial Indicators and International 

Telecommunications Union (ITU) ICT indicators compiled from 2010-2021. We advance 

previous research by examining fintech adoption in a regional context, thereby allowing cross-

country comparison based on categorising countries according to IMF Financial Development 

Indicators (FDI). 

The main contributions of the chapter are as follows. Firstly, the study proposes an 

extension of Rogers’ DOI model by incorporating additional factors such as digital literacy, 

financial inclusion, and financial access with innovation attributes (observability and relative 

advantage) to assess fintech adoption in sub-Saharan Africa. The proposed model can be 

applied to other jurisdictions and used to evaluate other fintech innovations at a regional or 

country level. By incorporating relative advantage and observability into the model, we 

illustrate the importance of innovation attributes in mobile money adoption. Our findings 

suggest that observability explains up to 40% of are associated with of mobile money adoption. 

This resonates with Rogers (2003), who suggests that innovation attributes explain 49-89% of 

the variance in the adoption process.  

Secondly, we investigate the adoption of mobile money across three different time 

periods between 2010-2021.  In doing so we can investigate how adoption of mobile money 

changes during the inception period (2010-2014); the operational period (2015-2018); and the 
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Covid-19 phase (2019-2021).  Our analysis reveals that the factors influencing mobile money 

change through the different timeframes. During the inception of mobile money digital literacy 

was not significant. However, it became significant during the operational phase (2015-2018) 

and Covid-19 phase (2019-2021). This could be because knowledge gained from family and 

friends as they use mobile money and passed on through observation (Dearing and Cox, 2018). 

Further, during the operational years (2015-2018) mobile money underwent significant 

development in terms of service offering beyond sending and receiving remittances, including 

the introduction of bill payments, international funds transfers and access to microloans which 

required more digital skills (Scharwatt et al., 2014). During the Covid-19 pandemic, some 

governments provided cash support to vulnerable families through mobile money which 

resulted in previously excluded people needing the digital skills required to access mobile 

money (Demirguc-Kunt et al., 2022). 

Thirdly, this chapter investigates mobile money adoption using the IMF Financial 

Development Index (FDI),4 as it has been suggested that a country’s financial development can 

have a significant effect on economic growth and innovation (Hassan et al., 2011). We 

categorise the 18 countries according to FDI levels (low FDI, medium FDI and high FDI) to 

compare countries with similar financial landscape. This is because the financial development 

of a country could potentially influence the level of financial innovation and therefore the 

uptake of mobile money (Muganyi et al., 2022). Results for countries with low FDI indicate 

that low financial access, coupled with an increase in agent availability, have a positive impact 

on mobile money adoption. Our findings support previous suggestions that mobile money is a 

financial innovation that can provide financial services where banks are not available (Burns, 

2018; Soutter et al., 2019). Further, Jack and Suri (2011) support that increasing mobile money 

agents would increase mobile money uptake. Individuals living in some poor areas in sub-

Saharan Africa do not have access to financial services such as ATMs and banks and therefore 

mobile money provides a platform for available and affordable access to finance (Mothobi and 

Grzybowski, 2017). In contrast, financial access is not significant for high FDI countries and 

neither is agent availability, this is because in these countries there are relatively larger numbers 

of the population accessing banking and other financial services (IMF, 2022). 

Fourthly, our study contributes to the literature investigating factors that impact mobile 

money adoption in sub-Saharan Africa which represents an unexplored area. Our study 

 
4 The IMF Financial Development Index is a composite index that analyses how developed financial institutions 

and markets are in terms of their access, depth, and efficiency. 
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provides a cross-country view of mobile money across 18 Sub-Saharan African countries. A 

review of literature suggests that previous studies have focused on mobile money adoption at 

the country level (Baganzi and Lau, 2017a; Kiconco et al., 2019; Johnen et al., 2023; 

Rwechungura, 2024). Comparatively, studies have compared mobile money adoption across 

two or more countries (Asongu and Odhiambo, 2018; Fanta and Kingstone, 2021). To the 

author’s knowledge, this study represents the first cross-country analysis of mobile money 

adoption across the sub-Saharan region. In doing so, the study contributes to the literature 

through a comprehensive overview of the impact of digital literacy, financial inclusion, and 

financial access on fintech adoption in sub-Saharan Africa.  

Lastly, our analysis informs policies that aim at increasing financial inclusion, 

particularly by targeting the “unbanked” or “underbanked” at a regional and country level.  The 

study contributes by informing policy at a regional and country-specific level in facilitating the 

adoption of mobile money based on a country’s level of financial development. By highlighting 

possible barriers to mobile money adoption, through digital skills or innovation attributes, we 

provide insights which different jurisdictions draw on. This would enable policymakers to 

lower barriers to financial inclusion by addressing the factors that deter mobile money adoption 

through the development of relevant policies. In addition, the study allows policymakers to 

review the positive determinants of mobile money adoption amongst other Sub-Saharan 

African countries, characterised by strong mobile money adoption rates, and apply initiatives 

to improve those determinants domestically. Therefore, policies that aim to promote access to 

finance through initiatives such as financial inclusion, digital literacy, financial access, and 

fintech adoption can be supported through the findings of this chapter. 

1.3.2  Aims and findings for the second empirical chapter 
Financial inclusion has been paramount since the early 2000 and shows prominence in 

three of the United Nations Sustainable Development Goals (UN-SDGs); UN-SDG 1(No 

Poverty) Hunger; UN-SDG 8 (Decent Work and Economic growth) and UN-SDG 10 (Reduced 

Inequalities)(AFI, 2022). Various non-profit organisations, such as Alliance for Financial 

Inclusion (AFI) and the Global Partnership for Financial Inclusion (GPFI) have been 

established across the globe to promote financial inclusion. Throughout academic research 

financial inclusion has been widely represented by ownership of a financial institution or bank 

account (Allen et al., 2016; Sha'ban et al., 2020). Other measures of financial inclusion that 

have been used in different studies include the number of ATMs, branches, and banks (Park 

and Mercado, 2018; Sha'ban et al., 2020; Gul, 2018). 
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In a survey conducted by World Bank in 2021 Sub-Saharan Africa reported 33% mobile 

account ownership with over 11 jurisdictions reporting more mobile money account ownership 

compared to financial institution accounts (Demirgüç-Kunt et al., 2022). With this background, 

this chapter investigates mobile money usage as a measure of financial inclusion in sub-

Saharan Africa. Focusing on defining financial inclusion as the use of financial services (Park 

and Mercado, 2018), this chapter investigates how digital and financial literacy and 

demographic variables (gender, age, income and education) impact financial inclusion, 

measured by usage of mobile money. In exploring usage of mobile money, we investigate three 

main mobile money usage functions, sending remittances, receiving remittances and bill 

payments.  

The main findings in the chapter are threefold. Firstly, the study reveals that financial 

and digital literacy have a significant impact on financial inclusion achieved through mobile 

money usage. Digital literacy represents the technical knowledge required to operate  and 

navigate through mobile money product menus (Ndibalema, 2025). Financial literacy is 

associated with empowering individuals to make sound financial decisions which would result 

in financial inclusion (Bongomin et al., 2020a). Our findings resonate with prior findings that 

found that digital and financial literacy have the potential to impact adoption of mobile money 

(Triki and Faye, 2013; Kass-Hanna et al., 2021). To achieve financial inclusion through mobile 

money usage, government policies should include facilitating increase in digital and financial 

literacy. 

Secondly, the chapter analyses the progression of mobile money usage for the years the 

data was collected, (i) 2014, (ii) 2017 and (iii) 2021. The purpose is to assess whether there is 

a change in the significance of the factors that impact mobile money across the years. One of 

the significant findings indicates that while digital literacy remains significant across the three 

years, it is particularly prominent for bill payments. This could be because bill payments have 

been the fastest-growing mobile money service. For example, GSMA (2022) reports that bill 

payments through mobile money grew by 36% from 2021 to 2022. Another significant finding 

is that financial literacy remains significant across the years but starts losing its significance in 

2021 for sending mobile money and receiving mobile money, which could be a combined result 

of the simplicity of the services and the widespread use of sending and receiving mobile money 

(Suri, 2017; Travis et al., 2018). Further, other studies have suggested that due to low financial 

literacy levels skills to operate mobile money could be gained through  observation or 

memorising the functions (Kiconco et al., 2019).  
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Lastly, the countries in this study were classified according to GSMA Mobile Money 

Prevalence Index5 (MMPI) which measures the extent of mobile money usage in a country. 

The main reason for this classification was to analyse financial inclusion based on similar levels 

of mobile money usage. Our analysis revealed that gender was not significant in Medium and 

High MMPI countries but was significant in Low MMPI countries. The results of this study 

resonate with Reynolds et al. (2023) who found that in countries where mobile money is 

established, gender was not significant, however, it was significant where mobile money was 

emerging. Results indicate that women's mobile money usage in Low MMPI countries is 

significant for financial inclusion. This is because men in most low-income countries have 

higher incomes and are therefore more likely to own mobile money accounts (Lotto, 2018). 

Government policies designed to promote women's access to financial services could have a 

significant impact on financial inclusion. Other demographic variables such as education and 

income are significant across all country classifications to achieve financial inclusion. Results 

indicate that as income and education increase, financial inclusion increases. This is because 

people with higher education have higher literacy levels and skills to understand financial 

products (Elena-Bucea et al., 2021). Similarly, as income increases individuals demand more 

financial services, thereby increasing mobile money usage (Amoah et al., 2020). 

1.3.3  Aims and findings for the third empirical chapter 
Regulations governing mobile money operations in a country are important in 

determining mobile money adoption. Kenya took a “test and learn” approach and allowed 

mobile money to operate from 2007 before introducing regulation in 2013 (Jack and Suri, 

2014). Other countries such as Nigeria overregulated mobile money which failed to grow in 

the market as regulatory barriers created a “restrictive environment” (Asongu, 2018b; Lepoutre 

and Oguntoye, 2018). This chapter conducts a qualitative review of mobile money regulations 

for six sub-Saharan African Countries (Ghana, Kenya, Malawi, Namibia, Rwanda, Tanzania, 

and Uganda). The study examines each country's National Payment Systems Act as the parent 

regulation and the mobile money guidelines or regulations issued under the act. Six prominent 

themes were identified in the literature around the regulation of mobile money that highlight 

areas of importance when developing mobile money regulations: customer due diligence (Suri, 

2017; Aron, 2017); trust account to manage customer funds (Suri, 2017; Di Castri, 2018); 

interoperability of mobile money systems (Burns, 2018; Suri, 2017); management of mobile 

 
5 The GSMA MMPI comprises of a measure that takes number of mobile money accounts, registered active 

mobile money accounts on a 90-day basis and the number of agents per 100,000 adults. 
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money agents (Madise, 2019; Bahia et al., 2020); setting transaction limits on accounts (Suri, 

2017; Madise, 2019); and promoting consumer protection (Aron, 2017; Martin, 2019). This 

analysis aims to review to what extent these themes are covered in mobile money regulations 

and whether this could be associated with mobile money adoption. The main findings of this 

chapter are threefold. 

 Firstly, our findings show that consumer protection is an important theme across all 

countries in both payment systems and mobile money regulations. This is because protecting 

consumers is important in developing countries where financial literacy levels are low as 

fraudsters could take advantage of the limited financial knowledge (Madise, 2019). Consumer 

protection can lead to consumer trust in mobile money making them feel confident in the 

product, thereby increasing usage and financial inclusion (Bongomin and Ntayi, 2020b).  

Another important theme that has shown prominence in the regulatory documents is trust 

accounts. Trust accounts mandate that the electronic money in circulation should always equal 

the amount held in trust, thereby safeguarding the integrity of the system (Di Castri, 2018; 

Madise, 2019). Trust account is particularly prominent in regulations for Ghana, Kenya, 

Uganda, Rwanda and Tanzania, countries where there is a high level of mobile money adoption 

(Demirgüç-Kunt et al., 2022).  

 Secondly, the results indicate a relationship between the structure of mobile money 

regulations and mobile money adoption. Higher levels of mobile money adoption are revealed 

in countries where all six themes have been addressed in the regulations and there is a moderate 

to high Jaccard coefficient between the documents. Our results show that Ghana, Kenya, 

Rwanda, and Uganda have regulations that address all six themes and relatively high Jaccard 

coefficient for the four countries.  This suggest that for regulation to have a positive impact on 

mobile money adoption there should clear prominence of the themes in both regulatory 

documents and good cohesion of the documents. However, countries where both these 

conditions have not been met show low levels of mobile money adoption. For example, Malawi 

which has lower levels of mobile money adoption (34%), addresses all six themes in the 

payment systems and mobile money regulations but has a low Jaccard coefficient between the 

two documents. Similarly, Namibia has low mobile money adoption (32%), only addresses 

four of the themes in the payment systems and mobile money regulations. Therefore, to boost 

mobile money adoption, regulators should address all themes in regulations and ensure a 

relative cohesion between regulations. 
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 Lastly, the chapter informs policies on how to review or amend existing payment 

systems and mobile money regulations to ensure ambiguities are minimised. Countries wanting 

to review or amend regulations should ensure that there is strong relative cohesion between 

regulations to avoid ambiguities in regulations. Further this study informs countries that aim to 

put legislation in place to govern mobile money and which areas to include based on in-country 

priorities. Our results indicate that different countries have different areas of regulatory focus. 

For example, in Tanzania 70 percent of coded themes relate to trust account, whereas in 

Namibia 51 percent of coded themes relate to agent management. Other jurisdictions in this 

study show prominence in different areas suggesting that policy makers should look at their 

socio-economic environment to determine which areas to emphasis on. 

1.4 Thesis contributions 

The first main contributions of this thesis comprise of frameworks to assess mobile 

money adoption and financial inclusion in sub-Saharan Africa; and a novel way to review of 

mobile money regulations in sub-Saharan Africa. We propose a model to assess fintech 

adoption in sub-Saharan Africa based on Roger’s (1968) DOI model that incorporates  

innovation attributes (value of mobile money transactions and availability of mobile money 

agents) with digital literacy, financial inclusion, financial access. The model provides a lens 

through which we can assess how new financial innovations gain traction during the 

implementation stage. Rogers (2003) articulates that adoption of an innovation depends on the 

innovation attributes, the time it is introduced, the social context and how the innovation is 

communicated. Our novel model is significant because it provides understanding of the factors 

that impact mobile money adoption and is potentially applicable to other fintech innovations 

in different regions. The second model we propose is derived from Kass-Hanna et al. (2021) to 

measure financial inclusion through mobile money usage. This study investigates the impact 

of digital and financial literacy on financial inclusion measured by mobile money usage and 

examines the impact of demographic variables on financial inclusion. Lastly, we propose a 

method to analyse mobile money regulations by leveraging on O'Neill et al. (2018) 8-Step 

method for literature review in NVivo and condensing it into four broad steps to review 

regulatory documents. This method can be used to review similarities between related 

regulations in different fields and can complement quantitative analysis to provide further 

insights into how regulations impact adoption of financial innovations. The method allows the 

comparison of themes in the regulatory documents and highlights similarities and differences 

between regulations, further highlighting areas where ambiguities may exist in regulation 
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which could impact mobile money adoption because of ambiguity aversion (Easley and 

O’Hara, 2009). Cohesion between regulations can provide a clearly understanding of 

regulatory requirements and reduce ambiguity (Jack and Suri, 2011). 

 A second major contribution of this study is the contribution to literature investigating 

mobile money adoption in sub-Saharan Africa. The study contributes to literature on mobile 

money adoption in sub-Saharan Africa which to our knowledge is limited. This study 

contributes to mobile money adoption across 18 sub-Saharan African countries. Further the 

study categorises countries according to IMF FDI to provide more in-depth insights into mobile 

money adoption based on a country’s financial development. Previous studies have explored 

categorising countries according to GDP (Demir et al., 2022) or levels of income (Kass-Hanna 

et al., 2021). This categorisation provides a unique perspective to assess mobile money 

adoption in countries with similar financial landscape. The study also contributes to literature 

on measuring financial inclusion through mobile money usage and further analyses how 

demographic variables of gender, income, education, and age impact financial inclusion 

through mobile money usage.  To the author’s knowledge studies that have used mobile money 

to measure financial inclusion have been limited and at a country level (Myeni et al., 2020; 

Nyoka, 2019). Our study examines financial inclusion through mobile money usage across 18 

sub-Saharan African countries and uses three different mobile money functions, sending and 

receiving remittances and bill payments through mobile money to represent financial inclusion. 

Further, this study categorises countries according to GSMA Mobile Money Prevalence Index 

(MMPI) to assess mobile money usage according to the prevalence of mobile money in the 

jurisdiction.  The categorisation provides a unique perspective on financial inclusion based on 

the prominence of mobile money in a jurisdiction that has not been done before and fills a gap 

in literature as it provides a comparison across sub-Saharan African countries. Categorising 

countries in this way provides a way for countries with different levels of mobile money 

adoption to assess their own environment and therefore potentially adopt policies that would 

suit their level of mobile money usage. Our final contribution to literature examines two pairs 

of regulations that govern mobile money across six sub-Saharan African countries. We 

compare the overarching payment systems regulations to mobile money regulations issued 

under the payment systems. We introduce a novel method of comparing the structure of two 

regulations based on common themes in the regulations to assess the cohesion between 

regulatory documents. Our method could be applied to other fields governed by two sets of 

regulations to determine the similarity and prominence of themes within the regulations. 
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Our study highlights several insights for policymakers who aim to improve financial 

inclusion through mobile money adoption. Firstly, we propose that policymakers should seek 

to improve digital literacy to promote the uptake of mobile money and financial inclusion. Our 

recommendations resonate with Kass-Hanna et al. (2021), who suggested that emerging 

economies should promote digital and financial literacy to achieve financial inclusion. 

Secondly, we propose that in areas where banking services are not available due to poor 

infrastructure, policymakers should promote use of mobile money to provide alternative ways 

of accessing financial services for those “unbanked” or “under-banked”. The thesis policy 

recommendations support findings that suggest that mobile money can be instrumental in 

bringing the “unbanked” into the formal financial sector (Hollanders, 2020; Arner et al., 2020). 

Further, our study reveals that uptake of mobile money is different for countries with different 

levels of financial development, thereby suggesting that policymakers should look at in-

country conditions and apply strategies from countries that have similar levels of financial 

development to their own. In addition, this thesis reveals that financial inclusion policies on 

mobile in countries where mobile money is emerging should target the youth (15-24) and 

women as they have limited access to financial services (Reynolds et al., 2023). 

Our final contribution at the policy level supports countries that would want to review 

their regulations to remove ambiguities by encouraging cohesion between the payment systems 

regulations and mobile money guidelines. We recommend themes that should be addressed in 

both the payment systems and mobile money regulations to avoid regulation ambiguity and 

ensure better cohesion. Further, countries that do not have legislation governing mobile money 

could draw insights from this study on how to structure regulation to avoid ambiguities.   This 

study further confirms the need to address the six identified themes (trust account, 

interoperability, transaction limit, anti-money laundering, consumer protection and agent 

management) in regulations to promote mobile money adoption and ensure a safe operating 

environment. 

1.5 Structure of Thesis 

The remaining structure of the thesis is as follows: Chapter 2 documents the literature 

review supporting this thesis. Chapter 3 outlines the research methodology employed in this 

study. Chapter 4 addresses the impact of mobile money adoption in sub-Saharan Africa by 

investigating the impact of digital literacy, financial access and financial inclusion on mobile 

money adoption. Chapter 5 assess the mobile money usage as a measure for financial inclusion 
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by investigating how digital and financial literacy and demographic variables impact financial 

inclusion. Chapter 6 provides a comparative review of regulations governing mobile money, 

specifically conducts a thematic review of payments systems and mobile money regulations. 

Chapter 7 offers overall discussions and conclusions of the thesis. 
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2.0 Literature Review 
2.1 Introduction 

This chapter critically reviews the literature on financial inclusion, financial literacy, 

digital literacy and diffusion of innovation in relation to mobile money adoption in sub-Saharan 

Africa, while situating discussion within a broader global context. The purpose of this review 

is to identify theoretical and empirical gaps and establish conceptual foundations that underpin 

this thesis. 

The chapter is structured as follows, Section 2.2 examines the concept of financial 

inclusion and its relationship with financial technology (fintech), presenting both global 

perspectives and developments within sub-Saharan Africa.  The section further reviews 

emergence of mobile money as a financial inclusion mechanism and discusses methodological 

challenges of using mobile money as a proxy for financial inclusion. Section 2.3 defines 

financial literacy, provides a summary of financial literacy initiatives around the world and 

provides a focus on financial literacy in sub-Saharan Africa. 

Section 2.4 defines digital literacy and reviews the global perspective on digital literacy 

and the focus on sub-Saharan Africa. In addition, the section discusses why it is important in 

relation to mobile money. Section 2.5 discusses the banking sector development and how it 

impacts introduction of mobile money in sub-Saharan Africa. 

The last section 2.6 defines the Diffusion of Innovation model (DOI) and the different 

elements that constitute DOI framework. The section highlights why it is suitable for mobile 

money adoption. Section 2.7 compared other frameworks to DOI, highlighting differences and 

similarities and Section 2.8 concludes the chapter. 

2.2 Financial Inclusion 

2.2.1 Defining Financial Inclusion 
Despite widespread use in academic and policy discourse, financial inclusion does not 

have a universally accepted definition. Broadly, the concept refers to the provision of 

affordable financial services to individuals and businesses that are excluded from formal 

financial system, with broader objective of reducing poverty and promoting economic 

participation (Demirguc-Kunt et al., 2018; Senyo and Osabutey, 2020). Existing definitions 

emphasise different dimensions of financial inclusion. Ozili (2018, p 458) define financial 

inclusion as “the process of ensuring individuals, especially poor people, have access to basic 
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financial services in the formal financial system”.  On the other hand, Jajah, Anarfo, and Aveh 

(2020, p 32) focus on availability and accessibility, defining financial inclusion as “all 

interventions to make formal financial services accessible and available at affordable costs to 

all segments of the population”.  Further, Senyo and Osabutey (2020, p 2), emphasise product 

usefulness and affordability, defining financial inclusion as “access to useful and affordable 

financial services and products such as payments, deposits, insurance and loans by 

organisations and individuals”.  

These definitions illustrate that financial inclusion is a multidimensional concept 

encompassing access, availability, affordability and usage of financial services. Consequently, 

different jurisdictions define financial inclusion according to their national priorities and 

institutional contexts. Table 2.1 below summarises definitions of financial inclusion extracted 

from national financial inclusion strategies across several countries, highlighting the policy 

emphasis placed on improving financial access, consumer protection and financial 

empowerment.  

Table 2.1: Financial Inclusion definitions from some jurisdictions 

Country Definition 

Lesotho “Individuals and businesses accessing and using a wide range of suitable and affordable 

quality financial products and services that meet their needs – in order to contribute to 

inclusive socio-economic growth and well-being – the products and service being 

delivered in a responsible and sustainable way ” (MOF-LNFIES, 2024, p10) 

Eswatini “Financial inclusion means that individuals and businesses have access to, and effectively 

use financial products and services that meet their needs, are affordable, and are delivered 

in a responsible and sustainable way. ” (MOF-ENFIS, 2023, p 6) 

Zimbabwe The effective and informed use of a wide range of quality2 , affordable & accessible 

financial services by all Zimbabweans, on a sustainable basis, provided in a fair and 

transparent manner through formal/ regulated entities ” (RBZ-NFIS, 2022, p 36) 

Tanzania “Financial inclusion means access to and usage of a broad range of affordable and quality 

financial products and services on a sustainable basis by individuals and businesses to 

improve their financial well-being and standard of living ” (NCFITZ-NFIF, 2023, p 9) 

Suriname “Financial inclusion is a situation in which every citizen, regardless of income level, 

social status and geographical location, can access and use formal financial products and 

services ” (CBS-NFIES, 2024, p 7) 

Note: Table 2.1 highlights definitions of financial inclusion extracted from National Financial Inclusion strategy 

documents, sourced from the Alliance for Financial Inclusion website 

While early literature primarily focused on improving physical access to financial 

institutions, more recent studies emphasise the importance of actual service usage. Park and 

Mercado (2018, pp 185) conceptualise financial inclusion through three dimensions: 

‘accessibility’, ‘availability’ and ‘usage’ of formal financial services. Empirical research has 

demonstrated that increasing the availability of banking infrastructure, such as bank branches 
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and ATMs may contribute to reducing inequality (Mookerjee and Kalipioni, 2010). However, 

other scholars argue that availability alone is insufficient to ensure meaning financial inclusion. 

Hollanders (2020), for instance contends that ‘usage’ provides a more accurate measure 

because it reflects the extend to which financial services deliver tangible benefits to users. 

Similarly, Demir et al. (2022) argue that the view of ‘usage’ as being more reflective of 

financial inclusion, because indicators such as the number of branches or financial institution 

accounts may over estimate financial inclusion if individuals do not actively engage with 

financial services.  

  Building on this perspective, Bongomin and Ntayi (2020a) conceptualise financial 

inclusion as an ecosystem consisting of four interacting components: service providers, 

financial products, consumers and delivery mechanisms. This framework emphasises that 

financial inclusion is not only determined by access to financial services but also by the extent 

to which vulnerable populations actively use these services. Figure 2.1 illustrates this 

ecosystem perspective by highlighting the interaction between financial service providers, the 

products offered, the consumers who use them and the delivery channels through which 

services are provided. The conceptualisation reinforces the importance of analysing financial 

inclusion not only in terms of access but also in terms of effective utilisation 

 

Figure 2.1: Elements of financial inclusion 

 

Note: Figure 2.1 is constructed using arguments from (Bongomin and Ntayi, 2020a) and depicts the four 

elements of the financial inclusion ecosystem; service providers, service provided, consumers of the 

service and how the service is provided. 
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2.2.2 Importance of Financial Inclusion 
Financial Inclusion has been at the centre of global developmental agenda since the 

early 2000s.  In 2010, the G20 established the Global Partnership for Financial Inclusion 

(GPFI), a working group tasked with promoting financial inclusion policies and improving 

household access to finance worldwide through the Financial Inclusion Action Plan (FIAP) 

(Busch et al., 2017; Girard, 2021). Similarly, the Alliance for Financial Inclusion (AFI) was 

created to support financial inclusion policy development among central banks and financial 

regulators, particularly in developing and emerging economies. AFI currently comprises more 

than 90 member institutions that collaborate to promote financial inclusion policies globally 

(Gabor and Brooks, 2017). In 2011, AFI launched the Maya Declaration, a statement aimed to 

represent AFIs core values and set measurable commitments to financial inclusion policy, 

supporting sustainable development goals set by the United Nations (AFI, 2022). By 

September 2021, 73 AFI member countries had signed the declaration, cementing the 

commitment of AFI members toward promoting financial inclusion. The signing of the Maya 

Declaration allows AFI to follow up and document in-country progress of member countries 

on meeting financial inclusion targets set in the declaration (Queralt et al., 2017; AFI, 2022).  

One of the most significant developments towards an all-inclusive world was the 

establishment of United Nations Sustainable Development Goals (UN-SDGs) for 2030 in 2015 

(Biermann et al., 2017). The prominence of financial inclusion in six6 of the UN-SDGs 

emphasizes the importance of financial inclusion in the face of global development (Demir et 

al., 2022). The common message at the international level has been to bring the “unbanked” 

and “under-banked” into the formal financial sector with the aim to increase economic activity, 

improve livelihood and reduce poverty (Arner et al., 2020; Hollanders, 2020). 

Empirical research indicates that financial inclusion can contribute to poverty 

reduction, economic growth, reducing inequality and promoting women empowerment among 

others (Sethi and Acharya, 2018; Mohammed et al., 2017). For example, a study conducted in 

China finds that, after government policy to  develop inclusive finance in 2015, an increase in 

adoption of digital financial services was found to be correlated with economic growth (Ahmad 

et al., 2021). Using a sample of 35 sub-Saharan African countries, Mohammed, Mensah and 

 
6Goal 1(No Poverty), Goal 2 (Zero Hunger), Goal 5(Gender Equality), Goal 8(Decent work and economic 

growth, Goal 9 (Industry, Innovation and Infrastructure), Goal 10 (Reduced inequalities) 
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Gyeke-Dako (2017) find that access to financial services decreases inequality, supports 

economic growth, and promotes women empowerment as financial services allow women to 

be financially independent and start businesses. However, the benefits are evident in the poor 

who are financially included, poverty levels reduced by 11.3 percent. In addition, the study 

also finds that the poor who saved were likely to reduce their poverty by 7.56 percent. The 

findings suggest that those who are financially included have a better quality of life than those 

financially excluded. Furthermore, Gul (2018) found that increased access to bank accounts, 

bank branches and ATM machines has a positive impact on economic growth. 10 percent 

increase in bank branches increases economic growth by 5 percent, similarly 10 percent 

increase in ATMs increases economic growth by 6 percent. The results are more prominent for 

low-income countries where the appetite for financial services is high. However, the authors 

observe that increasing access to life insurance does not have a big impact on economic growth 

due to its low contribution to GDP. 

Financial inclusion initiatives have shown significant impact in low-income, high 

inequality jurisdiction where appetite for financial services is high. A good example is the 

financial inclusion initiative in Bangladesh by Grameen Bank, which successfully generated 

women employment through access to credit (Sethi and Acharya, 2018), prior to joining the 

bank the average worker was employed 6 days a month after joining, employment improved to 

18 days a month, this was because access to the bank credit increased potential to buy more 

farm inputs which then resulted in the need for more labour on the land (Sarker, 2001). The 

bank monitors the agricultural activities of its borrowers and encourages the borrowers to invest 

in high yielding crops which increase their income and ability to pay back the loans. The study 

reveals that the relationship between financial inclusion and economic growth is bidirectional. 

Financial inclusion, through bank service expansion, improved economic growth which led to 

further increase in accessing bank services (Sarker, 2001; Sethi and Acharya, 2018). 

2.2.3 Financial Inclusion in sub-Saharan Africa 
Financial indicators compiled by internal organisations such as IMF and World Bank 

reflect poorly on sub-Saharan Africa, indicating inefficient financial institutions, poor access 

to finance and inadequate reach to unbanked populations, often signalling room for growth and 

deepening of the financial sector (Adom et al., 2020). Different scholars have used different 

indicators for financial inclusion, such as the number of ATMs, number of branches, or number 

of banks (Park and Mercado, 2018; Sha'ban et al., 2020; Gul, 2018), however account 
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ownership7 is one of the widely used measures because the data on number of accounts is 

readily available for most jurisdictions (Demir et al., 2022; Chikalipah, 2017; Demirguc-Kunt 

et al., 2022).  

Figure 2.2 below illustrates increase in account ownership levels across different 

regions from 2011-2022. From Figure 2.2 it is evident that Latin America and South Asia have 

seen significant increase in account ownership (from 39% to 74% and 32% to 68% 

respectively), while sub-Saharan Africa has lagged as accounts ownership increased from 23% 

to 55%. Chikalipah (2017) attributed the low uptake of financial services in sub-Saharan Africa 

to poor infrastructure, high transaction costs and bank charges among others. On the other hand, 

findings from the World Bank Global Findex Survey 2021 indicate that distance to financial 

institutions, lack of adequate documentation are significant reasons for individuals not having 

bank accounts (Demirguc-Kunt et al., 2022). 

Figure 2.2: Change in account ownership by region 2011-2021. 

 

Note: Figure 2.2 is constructed from World Bank Global Findex Database 2021 depicts account 

ownership by region from 2011-2021. Account ownership has been used as a proxy for financial 

inclusion 

 
7 account ownership is “an individual or jointly owned account at a regulated institution, such as a bank, credit 

union, microfinance institution, post office, or mobile money service provider” (Dermiguc-Kunt et al.,2022 p 

15) 
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 Tchamyou et al. (2019) point out that while in industrialised countries life is built 

around technology advancements with contactless payments, easy and efficient online 

purchases, and electronic tracking systems there is room for digital breakthrough in developing 

countries which have less than efficient system and economies largely based on cash 

transactions. For sub-Saharan Africa, a region where approximately 30 percent have a bank 

account, mobile phone technology has provided a new platform for access to digital financial 

services as a result of the high mobile phone subscriptions in the region (Demirguc-Kunt et al., 

2018; Joseph et al., 2026; Adelaja et al., 2024). Therefore, there exists a gap digital financial 

services accessed through mobile phones can be used to measure financial inclusion in sub-

Saharan Africa. Financial inclusion gains for sub-Saharan Africa  include increased investment, 

women empowerment, increased economic growth and inequality reduction (Mohammed et 

al., 2017). The success of mobile money in Kenya is estimated to have brought 194,000 

households out of poverty, representing two percent of Kenyan population (Suri and Jack, 

2016). This thesis explores the use of mobile money to support financial inclusion. 

2.2.4 Fintech and Financial Inclusion 
Scholars agree that fintech has the potential to change the financial landscape; by 

bringing the poor out of poverty and boosting economic activity across the globe through 

offered financial (Aracil et al., 2025b; Adelaja et al., 2024). The Financial Stability Board 

(FSB)8 describes fintech as “technology enabled financial innovation that could result in new 

business models, applications, processes or products with an associated material effect on 

financial markets and institutions and provision of financial services” (Navaretti et al., 2018, p 

12). Fintech has creates new ways of accessing financial services and products; access to credit, 

efficient payment systems and remittances and new ways of doing business. Fintech changes 

how people transact, how they behave financially, lowers existing financial barriers allowing 

greater participation, shapes existing regulations and redefines the role of ICTs in finance 

(Puschmann, 2017; Aracil et al., 2025b). 

Several studies find that fintech benefits are more pronounced where financial services 

have reached previously unbanked groups such as, low-income earners who did not have prior 

access to financial services (Agarwal and Yeow Hwee, 2020; Appiah-Otoo and Song, 2021; 

Morgan and Trinh, 2020). However, the IMF highlights that fintech could also bring potential 

risks to vulnerable groups due to lack of understanding of costs and other implication (Sahay 

 
8 The Financial Stability Board was established by the G20 to monitor and make recommendations about the 

global financial system 
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et al., 2020). In addition, digital credit could result in failure of repayment for people who have 

low income and low financial literacy levels. For example, Kaffenberger et al. (2018) report 

that digital loans through mobile money in Kenya and Tanzania resulted in 31 percent in 

Tanzania and 10 percent in Kenya defaulting. In addition, 20 percent of the loan borrowers in 

Kenya reduced food purchases to repay the loans. The lack of digital and financial awareness 

could result in harassment by debt collectors (Sahay et al., 2020). Therefore we investigate the 

role digital and financial literacy play in mobile money adoption, and importantly in financial 

inclusion.  

Global Impact of Fintech adoption on financial inclusion 
One of the countries where fintech has had significant impact in increasing access to 

finance has been China. Several studies find that the benefits of fintech have been more 

pronounced in low-income households and SMEs (Hua and Huang, 2021; Zhang et al., 2020; 

Appiah-Otoo and Song, 2021). Appiah-Otoo and Song (2021) report that peer-to-peer lending 

for rural farmers in China allowed them access to loans, and in so doing enabled them to 

develop information sharing system, rural e-commerce platforms where they could sell their 

produce. In so doing the income and household consumption improved. Zhang et al. (2020) 

use data from Ant Group9 and focused their study on the impact of fintech on rural households 

in China and find that access to fintech enabled households that did not have access to credit 

cards previously to build fintech-based credit history which allowed them to access loans. They 

found that fintech reduced income disparity not only between urban and rural households but 

also within the groups themselves, increasing financial inclusion increased household income 

by 14-20 percent. Li et al. (2020) collaborate this observation through their study, observing 

that households with lower income and lower assets benefit more from access to fintech, largely 

because higher income households already have access to financial services and therefore 

experience the ongoing benefits of being financial included in their daily lives. Further, the 

authors find that household expenditure on food, entertainment, medical care, education 

improved with access to fintech. 

The fintech successes documented in China have been identified in other parts of the 

world. For example, in 2013 PayPal10 launched its PayPal Working Capital (PPWC) to provide 

short term credit to SMEs in the US with the aim of reaching entities that were not serviced by 

 
9 Ant Farm is the world’s largest mobile payment platform based in China with over 1.8 billion users 
10 PayPal is an American multinational financial technology company operating an online payment system in 

multiple countries 
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traditional retail banks, and that faced barriers such as inadequate collateral, high interest rates 

and stringent loan requirements. 25 percent of PPWC loans were disbursed to SMEs in areas 

where retail banks had closed due to the 2008 financial crisis, while 61 percent of the loans 

were dispersed to businesses that had been in operation for less than five years. Businesses that 

received PPWC loans saw their PayPal sales increase by 22.4 percent (Ahmed et al. (2016). 

The impact of Covid-19 resulted in significant policy changes and adoption of fintech 

in different capacities across different jurisdictions. The World Bank reports that more than a 

third of adults worldwide paid utility bills from a bank account for the first time, in addition 40 

percent of adults from developing economies made digital payments in shops for the first time 

(Demirguc-Kunt et al., 2022). During the Covid-19 pandemic, Jordanian government mandated 

payments to be made in mobile wallets and people to move from cash-centric behaviour and 

migrate to digital payments to mitigate the risk of cash exchanging hands (Al Nawayseh, 2020). 

Over 100,000 new electronic wallets were issued with government and the central bank 

providing support for the users. Fu and Mishra (2020) conducted a global survey of fintech 

application downloads and estimate that on average downloads increased by 24 to 32 percent 

a day during the Covid-19 pandemic months of February 2020 to April 2020. However, the 

Covid-19 pandemic had an adverse effect of some of the fintech suppliers. For example, Sahay 

et al. (2020) report that in Asia funding for fintech activities dropped by 69 percent during the 

pandemic which resulted in a significant number of businesses closing. It is therefore essential 

to investigate the impact of Covid-19 on mobile money adoption in sub-Saharan Africa. 

Impact of fintech adoption in sub-Saharan Africa 
One of the greatest success stories of fintech bridging the financial gap is M-Pesa11 (M-

mobile, Pesa-money in Swahili), a mobile money product in Kenya which was launched in 

2007. M-Pesa is a payment system that allows local remittances, salaries, payments to be made 

using mobile money (Mugambi et al., 2014). M-Pesa achieved its success through the 

establishment of agents in rural locations where there were no bank branches, providing easy 

access for cash-in and cash-out services (Johnen et al., 2023; Mugambi et al., 2014). The 

demand for M-Pesa agents in Kenya resulted in job creation and poverty reduction: Suri and 

Jack (2016) report that 194,000 households, representing two percent of the Kenyan 

population, are estimated to have been brought out of poverty because of starting businesses as 

M-Pesa agents.  Another success for the product was enabling efficient and secure local 

 
11 M-Pesa is a leading mobile money transfer and payment service that was founded in Kenya in 2007 by 

Safarico m and Vodafone. 
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remittances while reducing costs and eliminating middlemen. Prior to M-Pesa, one of the ways 

in which money was sent to rural areas involved an informal arrangement between a local bus 

driver and the sender, where the sender would entrust the money to the driver and pay a small 

fee, the recipient would then meet the bus at the destination to collect the money sent (Mugambi 

et al., 2014; Burns, 2018). This practice even though common was risky and subject to theft 

(Gikunda et al., 2015; Kusimba, 2015). 

The value of money transfers executed using  M-Pesa grew from 30 percent of GDP in 

2011 to 85 percent of GDP in 2016 (Lashitew et al., 2019). One by-product of the success of 

M-Pesa was shaping an enabling regulatory environment for mobile money to thrive and 

provide inclusive finance (Burns, 2018). However, despite M-Pesa’s success, Hove and Dubus 

(2019) report that one of the areas M-Pesa had challenges was mobilising savings, only 6.8 

percent of the participants in their study saved using M-Pesa. The authors suggest that the low 

savings on M-Pesa were due to lack of incentive to save on mobile money as there was no 

interest associated with saving. The authors also suggest that those wishing to save long term 

would rather use other means rather than trust money on a digital wallet long term.  

In sub-Saharan Africa mobile money continues to play a particularly important role in 

the agricultural sectors. A study conducted among rural small holder farmers in Ghana showed 

that those that adopted mobile money increased their farm output between 33 and 56 percent 

(Peprah et al., 2020). This was primarily because mobile money afforded them a platform for 

saving to invest in the next harvest and access to additional finance if needed. In contrast to the 

findings in Kenya, the farmers were willing to engage in short-term savings through mobile 

money.  

The impact of the Covid-19 pandemic resulted in several policy changes promoting 

digital payments, online banking, and mobile banking in favour of cash transactions, with the 

intention of limiting face to face contact and mitigating the risk of spreading of the Covid-19 

pandemic (Schizas, 2020). This impacted the role of ICT and how people transact, allowing 

fintech to thrive and in so doing promoting financial inclusion. Governments in some African 

countries such as Zambia, Malawi, Tanzania used mobile money to transfer cash to vulnerable 

households for relief against the pandemic (Akinyemi et al., 2020). Kenya took the initiative 

further by removing all mobile money person-to-person transfer transaction costs to discourage 

cash payments (Akinyemi et al., 2020; Schizas, 2020).  
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2.2.5 Mobile money adoption in sub-Saharan Africa   
Sub-Saharan Africa has lagged in other fintech innovations, however due to availability 

of cheap mobile phones, it became the global leader in mobile money usage (Demirgüç-Kunt 

et al., 2022). Figure 2.3 below illustrates the growth in mobile money accounts from 2014 to 

2021 across different regions. Mobile money accounts grew from 12 percent (2014) to 33 

percent (2021) in sub-Saharan Africa, the largest growth compared to the average world growth 

from 2 percent (2014) to 10 percent (2021). The World Bank (2016, p5) state that “more 

households in sub-Saharan Africa own mobile phones than have access to electricity and clean 

water”. The availability of cheap mobile phones and ease of use made mobile phones a good 

foundation for mobile money adoption. Mobile phones enable service providers to overcome 

infrastructural challenges such as road network and electricity that hinder branch and ATM 

expansion to rural areas within the region (Demirgüç-Kunt and Klapper, 2012).  

Figure 2.3: Change in mobile money account ownership across different regions from 

2014-2021 

Note: Figure 2.3 was constructed from World Bank Global Findex Database 2021 and shows increase in 

mobile money accounts worldwide from 2014-2021 

Due to the widespread of mobile phones, mobile money established a clear footpath in 

sub-Saharan Africa and contributed over 20 percent of GDP (CCAF, 2021), however studies 

have shown that adoption across sub-Saharan Africa varies and it is worth investigating the 
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factors that impact the differences in adoption rates (Lashitew et al., 2019). While mobile 

money has been hugely successful in Kenya, resulting in increased GDP; reduction of poverty 

and job creation, other jurisdictions have not enjoyed similar success (Baganzi and Lau, 

2017a). Similarly, in Rwanda, Tanzania and Uganda over two-thirds of the population depend 

on mobile money for their financial transactions (Dobler, 2021). Despite efforts to promote 

digital payments and mobile money users in Ghana preferred cash transactions, citing the 

language barrier between the natives’ local language and the mobile money services offered in 

English as one of  the main reason for shunning the service (Senyo and Osabutey, 2020). 

  Table 2.2 below shows the percentage of mobile money account growth from 2014-

2021 across sub-Saharan Africa, compared to financial institution accounts. There were a 

higher proportion of financial institution accounts in 2014, however by the end of 2021 the 

proportion of mobile money surpassed financial institution accounts in all countries, except for 

Nigeria, Mauritius, and South Africa. For Mauritius and South Africa one of the reasons is 

because the two jurisdictions have efficient and more developed banking sectors with over 80 

percent of the population maintaining a financial institution account (Burns, 2018). David-

West et al. (2021) conducted a study in Nigeria and only 2.4 percent of phone users had adopted 

mobile money, one of the reasons was because vendors in the markets were partial to cash 

transactions. Other studies identify over regulation and failing to open the market for mobile 

money growth as one of the challenges that faced mobile money operators in Nigeria (Lepoutre 

and Oguntoye, 2018; Asongu, 2018a). 

Table 2.2 below reveals that some of the countries that have shown significant growth 

in mobile money accounts from 2014 to 2021 are Ghana (an increase from 13 to 60%), Gabon 

(7 to 57%), Senegal (6 to 49%), and Cameroon (2 to 4%). Other countries that have a high 

portion of mobile money accounts and have experienced steady growth of mobile money 

accounts since its inception include Kenya, Tanzania, Uganda, and Zimbabwe. Kenya is the 

pioneer and world-leader of mobile money (Jack et al., 2013), whereas Tanzania and Uganda 

closely followed in Kenya’s footsteps by focusing on creating an enabling and less stringent 

regulatory environment (Burns, 2018). The case for Zimbabwe is unique in that the country 

had emerged from a period of hyperinflation followed by dollarisation and utilisation of other 

foreign currencies in 2009, which resulted in scarcity of cash making mobile money more 

convenient and affordable for users (Mutsonziwa and Maposa, 2016). Results from the table 

show clear increase in mobile money usage across sub-Saharan Africa, increasing at different 

rates and providing a basis for investigation on what impacts the adoption. 
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Table 2.2: Growth in Financial Institution Accounts and Mobile Money Accounts for sub-

Saharan Africa 2014-2021 

Country Financial Institution Account (% age 15+) Mobile Money Account (% age 15+) 

  2014 2017 2021 2014 2017 2021 

Benin 16% 32% 24% (↓8%) 2% 18% 37% (↑19%) 

Burkina Faso 13% 23% 21% (↓2%) 3% 33% 25% (↓8%) 

Cameroon 11% 27% 24% (↓3%) 2% 15% 42% (↑27%) 

Congo. Rep 17% 23% 18% (↓5%) 2% 6% 37% (↑31%) 

Cote d'ivoire 15% 15% 21% (↓6%) 24% 34% 40% (↑14%) 

Gabon 30% 34% 28% (↓6%) 7% 44% 57% (↑13%) 

Ghana 35% 42% 39% (↓3%) 13% 39% 60% (↑21%) 

Guinea 6% 15% 14% (↓1%) 1% 14% 22% (↑8%) 

Kenya 55% 56% 51% (↓5%) 58% 73% 69% (↓4%) 

Malawi 16% 23% 20% (↓3%) 4% 20% 34% (↑14%) 

Mali 13% 18% 28% (↑10%) 12% 24% 29% (↑5%) 

Mauritius 82% 89% 90% (↑19%) 1% 6% 16% (↑10%) 

Namibia 58% 77% 66% (↓11%) 10% 43% 43% (0%) 

Nigeria 44% 39% 45% (↑6%) 2% 6% 9% (↑3%) 

Senegal 12% 20% 28% (↑8%) 6% 32% 45% (↑13%) 

Sierra Leone 14% 12% 14% (↑2%) 4% 11% 19% (↑8%) 

South Africa 69% 67% 84% (↑17%) 14% 19% 37% (↑18%) 

Tanzania 19% 21% 23% (↑2%) 32% 39% 45% (↓6%) 

Togo 18% 34% 25% (↓9%) 1% 21% 36% (↑15%) 

Uganda 28% 33% 37% (↑4%) 35% 51% 54% (↑3%) 

Zambia 31% 36% 24% (↓12%) 12% 28% 42% (↑14%) 

Zimbabwe 17% 28% 29% (↑1%) 22% 49% 51% (↑2%) 

Note: Table 2.2 was compiled from data from Global Findex database 2021 and compares increase in 

financial institution accounts and mobile money accounts between 2014 – 2021 across several sub-

Saharan countries. 

 

2.2.6 Challenges in determining financial inclusion using mobile money  
One of the challenges with measuring financial inclusion through mobile money is the 

idea of ‘registered users’12 against ‘active users’.13 By the end of September 2013 Tanzania 

had 30 million registered users of which 9 million were active users (Di Castri and Gidvani, 

2014). Similarly, by the end of March 2017 there were 20 million registered users and 9 million 

active users in Ghana (Yeboah-Asiamah et al., 2018). Registration implies that people have 

subscribed to the service, while active users are those who interact with the service on a regular 

basis and use the application to better their lives. Di Castri and Gidvani (2014) argue that 

 
12 A registered user is one who has subscribed to the mobile money service 
13 An active user is a user who uses the mobile money service for payments, remittances, cash-in and cash-out 
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registered users of a service do not reflect active users because registered users may be higher 

than active users.  Batista and Vicente (2020) categorise users who had used mobile money 

service at least once a year as active users. In contrast a report from the World Bank measured 

active use of mobile money in the Philippines as twice a month or more (Pickens, 2009).  

However, there is no guidance or standard to determine what constitutes and active usage of 

mobile money services.  

Another challenge associated with mobile money as a measure for financial inclusion 

is that where there is more than one mobile service provider a person may have two or more 

mobile money accounts. This is often done because cross network transfers are more expensive 

due to lack of interoperability and accountability between two different platforms and users 

may want to reduce costs and risk of using mobile money across platforms (Bongomin and 

Ntayi, 2020b). In addition, because some people have more than one mobile phone, having two 

mobile money accounts from two different service providers could be seen as an increase in 

mobile money accounts and portray increased financial inclusion when individual registering 

is already financially included. Further, new mobile money users may already have a bank 

account and therefore be financially included through the banking sector (Batista and Vicente, 

2020). 

In Tanzania, Di Castri and Gidvani (2014) find that some members of the family used 

one mobile money account and therefore did not need to have individual accounts. The 

observation was consistent with the World Bank survey (2017) where 11 percent of the 

population in sub-Saharan Africa did not have an account because a family member already 

had one (Demirgüç-Kunt et al., 2020).  The challenge is that these users are financially included 

but not counted due to the use of one account having multiple users. 

 To overcome these challenges we use mobile money usage to measure financial 

inclusion, this is in agreement with studies that reflect that “usage” is more representative of 

financial inclusion (Hollanders, 2020; Demir et al., 2022). In doing so we explore the gap of 

using mobile money to measure financial inclusion. 
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2.2.7 Factors that influence the uptake of mobile money 
Several factors influence the adoption of mobile money services. These include 

regulatory frameworks, financial literacy, digital literacy, perceived risks, and the level of 

financial sector development within a country (Akinyemi et al., 2020; Baganzi and Lau, 2017b; 

Bongomin and Ntayi, 2020b).  Regulation plays a particularly important role in shaping mobile 

money adoption, studies suggest that mobile money adoption tends to be stronger in countries 

where regulatory frameworks are “enabling” (Soutter et al., 2019; Burns, 2018).  The pioneers 

of mobile money, Kenya, took a “test-and-learn” approach during the early development of 

mobile money services (2007), allowing M-Pesa to operate before formal regulations were 

established in 2011. 

 One of the challenges with regulating mobile money during its inception in Kenya, was 

the question of whether the financial regulator or telecoms regulator was responsible for 

oversight of mobile money activities as the innovation (Vlcek, 2011). However, due to the grey 

area within the law the Central Bank of Kenya had no powers to stop the telecommunications 

company from providing mobile money decided to observe rather than amend the law to 

prevent telecoms from providing mobile money (Burns, 2018).  In contrast other, jurisdictions 

such as Nigeria, took a position to only allow banks to lead provision of mobile money, this 

implied that telecommunications companies needed to partner with banks if they wanted to 

provide mobile money (Lepoutre and Oguntoye, 2018). However, success has been 

experienced in markets where mobile money was allowed to take its own shape as over-

regulation can hinder adoption (Soutter et al., 2019).  

The regulations governing consumer protection; Anti Money Laundering and 

Countering the Financing of Terrorism (AML/CFT)14, are very important when dealing with 

mobile money. Vlcek (2011) report that both Kenya and the Philippines put in place transaction 

limits on maximum amounts that can be transacted on mobile money and require physical 

identification verification before opening a mobile money account to curb the risk of money 

laundering and terrorist financing. This has worked well because the transfer limit set favour 

low-income users. 

 
14 AML/CFT are measures put in place to stop terrorists from abusing the financial system 
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Further regulation changes that have been prompted by the advent of fintech include the areas 

of customer due diligence, consumer protection, and oversight of fintech providers (Arner et 

al., 2020; Imam et al., 2022; Ozili, 2021). 

 Financial Literacy 
Financial literacy is important for financial well-being, planning and making sound 

financial decisions. Mobile money products are primarily designed for vulnerable members of 

society, they have low literacy levels and even lower financial literacy levels and do not have 

access to financial products. Studies suggest that women to have lower financial literacy levels 

than men, this is more pronounced in developing countries because women drop out of school 

and are expected to marry and have a man supporting them financially (Singh and Kumar, 

2017; Bonga and Mlambo, 2016). Bongomin et al. (2020a) propose that low financial literacy 

could be the result of low availability of channels to financially educate consumers. 

Studies have shown that improving financial literacy improves understanding and 

uptake of financial products (Domeher et al., 2014; Hussain and Sajjad, 2016; Sadok and 

Elouaourti, 2025). The World Bank conducted a financial inclusion survey in 2017 with the 

aim of assessing country-level initiatives (World Bank, 2017). The survey reported 16 out of 

124 countries had incorporated financial education as a separate subject in schools, on the other 

hand 45 out of 124 countries had incorporated financial education as a sub-topic integrated 

within other subjects. Ozili (2021) stated that when policies and regulations have been put in 

place to promote financial inclusion and there is still a low uptake of fintech, and regulators 

should look to address the gaps in financial literacy. We therefore explore the role of financial 

literacy in mobile money uptake. 

 Digital literacy 
Digital literacy is important for users to be comfortable in using digital financial 

services (Lee, 2021; Kass-Hanna et al., 2021). Digital literacy is prominent in most developing 

countries where it has been incorporated in education systems, retail services, entertainment, 

and different segments of the economy; however in contrast for developing countries digital 

resources are not incorporated in daily lives, with systems remaining manual and fraudsters 

taking advantage of limited digital knowledge of users (Reddy et al., 2022; World Bank, 2022).  

The world bank reports that despite having mobile broadband coverage, 43 percent of the 

world’s population remained unconnected because of poor lack of knowledge, awareness, and 

digital skills (World Bank, 2022; Houngbonon et al., 2021) 
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In digital financial services such as mobile money, one of the reasons fraud is high is 

because fraudsters take advantage of lack of digital knowledge of users, users fail to 

differentiate a call from a fraudster and their service provider (Aracil et al., 2025a; El Amri et 

al., 2026). Users trust service providers, they give out sensitive information such as PINs, 

passwords, and any login credentials to fraudsters unknowingly. Digital literacy aids in the 

consumer protection and gives users the confidence to operate mobile money without giving 

out sensitive information (Kass-Hanna et al., 2021; Lee, 2021).                                                   

A second aspect of digital literacy is the ability to operate technological gadgets, if users 

cannot navigate through mobile money applications and menus, they would not be willing to 

adopt the innovation (Kalba, 2016).  Sinha et al. (2018) proposed that the poor for whom mobile 

money products are made lack a reference to digital technology if interaction were improved 

uptake of mobile money would also improve. However, Senyo and Osabutey (2020) propose 

that mobile money is easy to use because the using the phone does not require specialised 

training. The ability to use and understand technology will have significant impact on mobile 

money adoption, we therefore investigate how digital literacy impacts mobile money adoption. 

 Financial Market Development 
A study conducted in Nigeria, Kenya and South Africa suggested that adoption of 

mobile money in South Africa was low because the banking sector was efficient and developed 

(Soutter et al., 2019). The launch of mobile money failed to have the desired impact as people 

preferred banks compared to mobile money because the bank accounts that met their financial 

needs. Existing financial markets provide sufficient products, access to banking premises 

without having to walk long distances, have managed to attract more customers than those that 

keep their presence in urban areas (Mookerjee and Kalipioni, 2010). 

Countries that allow mobile money to be provided by non-bank entities such as mobile 

network operators, for example, Kenya and Tanzania experienced more growth in mobile 

money growth than countries that restricted provision to banks only (Jason, 2016). This is 

largely on account of the products and barriers in requirements entry within the banking sector. 

The banking sector itself was not sufficiently developed to accommodate products designed 

for low-income earners. 

2.2.8 Synthesis of Financial Inclusion Literature 
The literature reviewed in this section highlights the growing importance of financial 

inclusion as a global development priority and emphasises the role of technological innovations 
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in expanding access to financial services (Adel, 2024; Aracil et al., 2025a; Demir et al., 2022). 

While traditional banking systems have historically been the primary channels for financial 

inclusion, structural limitations such as high transaction costs, limited physical infrastructure, 

and weak institutional capacity have constrained their reach in many developing regions, 

particularly sub-Saharan Africa (Soutter et al., 2019; Mookerjee and Kalipioni, 2010). In 

response to these limitations, fintech innovations, most notably mobile money have emerged 

as important mechanisms for expanding financial access by leveraging existing mobile phone 

infrastructure and agent networks (Joseph et al., 2026; Osabutey and Jackson, 2024). 

Despite the significant expansion of mobile money services across the region, the 

literature also demonstrates that access alone does not guarantee meaningful financial inclusion 

(Senyo and Osabutey, 2020; Hollanders, 2020). Scholars increasingly emphasise the 

distinction between access and usage, noting that individuals must possess the necessary 

knowledge, skills, and confidence to utilise financial services effectively (Park and Mercado, 

2018; Demir et al., 2022). Furthermore, variations in mobile money adoption across countries 

suggest that contextual factors such as regulatory frameworks, financial sector development, 

and individual capabilities influence the extent to which financial innovations translate into 

improved financial inclusion outcomes (Jason, 2016; Kass-Hanna et al., 2021; Soutter et al., 

2019). 

These observations indicate that supply-side innovations such as mobile money must 

be complemented by demand-side capabilities that enable individuals to understand and 

utilise financial technologies. Financial literacy and digital literacy are likely to play a critical 

role in shaping individuals’ perceptions of financial services and their willingness to adopt 

mobile money platforms (Kass-Hanna et al., 2021; Adel, 2024). The following sections 

therefore examine the literature on financial literacy and digital literacy in greater detail, with 

a view to understanding how these capabilities influence the adoption of digital financial 

services in sub-Saharan Africa. 
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2.3 Financial Literacy 

2.3.1 Defining financial literacy 
Financial literacy broadly refers to the knowledge and capabilities required to make 

informed and effective financial decisions. It encompasses individuals’ ability to understand 

financial concepts, evaluate risks associated with financial products, select appropriate 

financial services and manage personal finances in both the short and long term (Dewi et al., 

2020a; Lusardi, 2019). Financial literacy therefore involves not only knowledge of financial 

concepts but also the ability to apply that knowledge in everyday financial decision making.  

In developing countries financial literacy is often associated with empowering 

individuals, particularly low-income populations, to participate more actively in financial 

systems (Bongomin et al., 2020b; Andreou and Anyfantaki, 2021). Individuals who lack 

financial knowledge and skills may feel excluded from formal financial institutions and may 

perceive financial services as inaccessible or unsuitable for their needs (Gabor and Brooks, 

2017). Muñoz-Céspedes et al. (2021) suggest that financial literacy programs provide a 

mechanism for enabling financially excluded populations to make informed financial choices 

and improve economic wellbeing. Developing countries are also characterised by lower levels 

of general literacy which translate into limited financial literacy skills and knowledge 

deficiencies in literacy rates and these are often translated and cascade down to financial (Saka-

Helmhout et al., 2020). Although numerous definitions of financial literacy exist, two widely 

cited definitions are provided by the Organisation for Economic Co-operation and 

Development  and Remund (2010) provide two of the most referenced definitions. 

The OECD defines financial literacy as: 

“Financial literacy is knowledge and understanding of financial concepts and risks, as 

well as the skills and attitudes to apply such knowledge and understanding in order to 

make effective decisions across a range of financial contexts, to improve the financial 

well-being of individuals and society, and to enable participation in economic life.” 

(OECD, 2021, pp18) 

Remund (2010, p.284) defines financial literacy as; 

“Financial literacy is a measure of the degree to which one understands key financial 

concepts and possesses the ability and confidence to manage personal finances through 
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appropriate short-term decision-making and sound, long-range financial planning, 

while mindful of life events and changing economic conditions.” (Remund, 2010, p284) 

 

Both definitions emphasise two key dimensions of financial literacy: ‘knowledge’ and 

‘understanding’ of financial concepts. Muñoz-Céspedes, Ibar-Alonso and Ros (2021) argue 

that knowledge in itself is not sufficient and must be accompanied by understanding of the 

financial product(s). Financial knowledge refers the information individuals acquire regarding 

financial concepts and products and the ability to use that knowledge when making financial 

decisions (Dewi et al., 2020a; Fernandes et al., 2014). Evidence of financial knowledge is 

perceived through financial behaviours such as savings for future needs; retirement planning 

and building investments (Scott et al., 2018). Individuals who possess greater financial 

knowledge are generally better equipped to prioritise expenditures and manage financial 

resources effectively (Demirgüç-Kunt et al., 2022).  

 However, research has shown that financial knowledge does not always translate into 

improved financial behaviour.  For example, Barboza et al. (2021) find individuals who 

demonstrated financial knowledge still engaged in overspending and accumulating credit card 

debt. Their findings show that those respondents who correctly answered financial literacy 

questions still had 5.09% probability of repaying less than their credit card balance, compared 

to 5.64% among those who answered incorrectly. These findings suggest that while financial 

literacy improves knowledge, it does not necessarily guarantee effective financial decision-

making (Tokar Asaad, 2015). 

2.3.2 Significance of Financial Literacy 

Financial literacy has become increasingly important in the context of financial 

inclusion initiatives worldwide. During the 2013 G20 Summit, policymakers recognised that 

despite the expansion of digital financial services, a significant proportion of low-income 

populations remained excluded from formal financial systems (Ozili, 2021). One of the biggest 

challenges in sub-Saharan Africa and developing countries has been financial literacy. One of 

the major barriers identified was limited financial literacy. Low levels of financial literacy can 

hinder individuals’ ability to understand financial products, evaluate financial risks, and utilise 

available financial services effectively. The African Development Bank highlights that low 

levels of financial literacy and limited digital knowledge significantly constrain the adoption 

of digital financial services in developing countries  (Triki and Faye, 2013). Consumers who 

lack confidence in using financial technologies often rely on family members or acquaintances 
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to assist with transactions, which may limit their independence and participation in financial 

systems (Malady, 2016).  

Chikalipah (2017) suggested that approximately 40 percent of the adult population in Africa is 

illiterate, and many financially excluded individuals report that they do not perceive the need 

for a bank account due to limited knowledge of financial products. Similarly, Gabor and Brooks 

(2017) argue that many low-income households are unaware of financial products that may be 

suitable for their needs, which leads them to perceive themselves as excluded from the formal 

financial system. 

Several studies have demonstrated that improving financial literacy can positively 

influence financial inclusion outcomes (Bhagwan, 2019; Bongomin et al., 2020a; Bongomin et 

al., 2017). Financial literacy influences key financial behaviours such as saving, borrowing, 

investment decisions, and financial planning (Abdeldayem, 2016; Adam et al., 2017; Bhushan, 

2014). Individuals who possess higher levels of financial literacy are more likely to make 

informed financial choices and utilise financial services more effectively. 

 Financial literacy also contributes to improved financial wellbeing by enabling 

individuals to manage financial risks and prepare for unexpected financial shocks. Lusardi et 

al. (2014) suggest that financially literate individuals are better prepared for emergencies and 

are less likely to rely on high-cost borrowing options. In addition, financial literacy improves 

individuals’ ability to manage credit responsibly, reducing the likelihood of excessive debt 

accumulation or default (Lusardi and Mitchell, 2011b). 

Furthermore, financial literacy supports effective budgeting and long-term financial 

planning. Studies have shown that individuals who engage in financial planning accumulate 

significantly more wealth over time compared to those who do not (Lusardi and Mitchell, 

2011a). Financial literacy therefore plays a critical role in improving financial stability and 

economic resilience among households. 

2.3.3 Global perspective on financial literacy 
One of the most comprehensive global assessments of financial literacy was conducted 

by (Klapper et al., 2015) using data from the Standard and Poor’s Global Financial Literacy 

Survey. The survey evaluated four core financial concepts: interest rates, interest 

compounding, inflation, and risk diversification. The results revealed that global financial 

literacy levels remain relatively low. On average, only one in three adults worldwide was 

considered financially literate. Financial literacy levels were also found to vary significantly 
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across regions, with developed countries generally exhibiting higher levels of financial literacy 

than developing economies (Klapper et al., 2015; Lusardi and Mitchell, 2011b). 

Gender disparities in financial literacy were also evident. The survey found that 35 

percent of men were financially literate compared to 30 percent of women globally. However, 

some studies suggest that financial inclusion outcomes do not always follow the same pattern. 

For example, Mukong et al. (2020) report that in Namibia financial inclusion levels were higher 

among women than men, highlighting that financial literacy and financial inclusion do not 

always move in parallel. 

Other studies have emphasised the importance of education in improving financial 

literacy and financial inclusion outcomes. Park and Mercado (2018) found that completion of 

primary education significantly increases the likelihood of financial inclusion. Similarly, 

Bhagwan (2019) reports that more than half of respondents in a survey of financially excluded 

individuals in India believed that financial literacy helped them make better financial decisions 

and improved their access to financial services. Despite growing global recognition of the 

importance of financial literacy, Lusardi (2019) emphasises that financial education 

programmes should particularly target vulnerable populations, including low-income 

households and financially excluded individuals. 

2.3.4 Financial Literacy in sub-Saharan Africa 

Financial literacy remains a challenge across sub-Saharan Africa Domeher et al. (2014) 

argued that, in Ghana, understanding of electronic financial innovations such as internet 

banking, mobile banking, and ATM products proved to be a challenge until banks offered 

education and guidance on how to use the products . Those who received support and 

information on e-banking services are 1.7 times more likely to adopt e-products. Fanta and 

Kingstone (2021) developed a financial literacy questionnaire  for  a study across Kenya and 

Tanzania, and produce results consistent with findings from the Global Financial Literacy 

survey (Klapper et al., 2015). Specifically, they found financial literacy to be higher in men 

than in women; in addition, financial literacy was low among young adults (15 to 25 years old), 

improved with age and decreased among older people (55 and older), thereby following an 

inverted-U shape, further as education levels increased the financial literacy levels increased 

(Xu and Zia, 2012; Finke et al., 2017).  

 Christian et al. (2022) conducted a study in rural Mozambique to investigate how 

financial advice from consultants impacted farmers decisions to investment in agricultural 
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equipment. The study comprised of a control group and a treatment group that were exposed 

to financial literacy training from consultants. Both groups received financial advice on savings 

and were required to devise a savings plan to purchase agricultural equipment, however the 

treatment group received regular follow up visits and financial advice from consultants, 

whereas the control group only received the initial training and no follow up training. They 

found 21 percent of farmers in the treatment group were reported to saving more due to the 

regular visits from consultants. In addition, those who received advice from consultants were 

able to adjust their plans according to emergencies and unplanned events. Sayinzoga et al. 

(2016) conducted a similar study in Rwanda to assess the impact of providing financial literacy 

training on rural agricultural cooperatives and savings groups to improve financial knowledge. 

The study found that those who received training exhibited a change in financial behaviour; 

savings increased by 44 percent; savings frequency was higher by 33 percent; borrowing 

increased by 24 percent and start-up of income generating activities increased by 16 percent. 

Despite evidence of the benefits of financial literacy, the figures across sub-Saharan 

countries remain low. Table 2.3 below shows financial literacy rates for sub-Saharan countries 

range from 15 to 52 percent. In comparison, literacy levels across the sub-continent indicate 

that adult literacy ranges from 66.0 to 91.5 percent.  Xu and Zia (2012, p 9) report low financial 

awareness across some African countries and state that “a large proportion of the population in 

Mozambique, Malawi and Nigeria lack awareness of basic financial products such as loans, 

savings, interest on savings and insurance.” Nanziri and Leibbrandt (2018) report that some 

people in Malawi and Tanzania do not have bank accounts because they had never heard about 

a bank account and did not know how to open one following a survey done in the countries. 

These observations are consistent with the World Bank Global Findex 2021 Survey results, 

which found that only 36 percent of residents in sub-Saharan Africa would be able to use a 

bank account without any help if they opened one (Demirguc-Kunt et al., 2022). This is 

common in many rural households across sub-Saharan Africa that do not have access to 

finance. Addressing the supply side of financial products is not enough, there is need to invest 

in educating the people on the functionalities and benefits; and how to use financial products 

(Bongomin et al., 2017). 
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Table 2.3: Financial literacy compared to literacy rates across sub-Saharan Africa 

Country Financially Literate 

Adults (%)1 

Population Literacy 

(25 to 64 years)2 

Adult literacy 

(Over 15 years)2 

Youth literacy 

(15 to 24 years)2 

Angola 15 77.4 66.0 62.1 

Botswana 52 97 86.8 85.1 

Kenya 38 87 81.5 79.6 

Malawi 35 72.1 62.1 59.1 

Namibia 27 95.1 91.5 91.7 

Rwanda 26 86.5 73.2 70.4 

South Africa 42 95.3 87.0 87.7 

Tanzania 40 85.7 77.8 77.4 

Uganda 34 89.4 76.5 69.9 

Zambia 40 92.1 86.7 85.0 

Zimbabwe 41 90.4 88.7 88.8 

Note: The table has been with data from Standard and Poor’s financial literacy survey 2014 and World Bank Education 

Statistics 2014.  

In sub-Saharan Africa financial literacy can contribute to financial wellbeing, financial 

sector development, poverty reduction, enhanced economic activity, sustainable businesses 

(Refera et al., 2016; Demirgüç-Kunt and Klapper, 2013; Mejía et al., 2022). Recent trends in 

finance and sophistication of products, including digital platforms have made financial literacy 

essential to progress and participation in the financial arena. Poor financial knowledge leads to 

poor financial choices and can result in loss of funds through frauds, holding non-profitable 

financial assets, over exposed to credit that the consumer cannot repay (Refera et al., 2016). 

Table 2.4 below shows some in-country financial education strategies across sub-Saharan 
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Africa. Initiatives across the region vary from incorporating financial inclusion in the school 

curricula, after school activities or using media to put the message across. Across all 

jurisdictions, initiatives are being taken to ensure that vulnerable and marginalised groups are 

equipped with financial skills. 

 

Table 2.4: Financial Education strategies across some sub-Saharan African countries 

Country Document Name Focus 

Lesotho Financial Education 

Strategy (2014) 

Focused on providing financial education messages through television, 

radio, print media, mobile phones, newspapers, and face-to-face 

workshops. The target audience is mainly rural people, women, low-

income earners, youth (Finmark-Trust, 2014). 

Namibia Financial Literacy 

Initiative (2018/19-

2022/23) 

The focus is youth and minority groups (farm workers, prisoners, 

pensioners) under personal finance and Micro, Small and Medium 

Enterprises (MSMEs) 

with cooperation from Non-Governmental Organisations and 

Universities (MOF-Namibia, 2018).  

South 

Africa 

National Consumer 

Financial Education 

Strategy (2013) 

The strategy seeks to empower those vulnerable and marginalised and 

to introduce financial education in primary school curriculum. The main 

targets are empowering the youth to be financially literate, equipping 

adults to make sound investments and enabling the elderly to feel 

financially secure. The aim is baseline financial knowledge to increase 

to 70 by 2023 (Treasury-RSA, 2013). 

Zambia National Strategy on 

Financial Education 

for Zambia (2019-

2024)  

The aim is to have a financially secure Zambia by 2030, targeting 

improved financial knowledge for all Zambians. Some of the strategies 

include incorporating financial education into the school curriculum, 

financial education for the workplace, financial education for small-

scale farmers, and financial education for MSMEs (MOF-Zambia, 

2019) . 

Tanzania National Financial 

Education 

Framework (2016-

2020) 

The strategy focuses on providing training to youth and MSMEs 

through classroom training, village road shows and mobile phone 

messages. The framework also looks at providing financial education in 

schools through extra curricula activities such as clubs (TNCFI, 2017). 

Rwanda National Financial 

Education Strategy 

for Rwanda (2013) 

The strategy priority segments are children, youth, and adults and 

addresses the gender gap. The elderly are not included due to lack of 

resources. The strategy includes staff of financial service providers who 

can later provide financial education to their clients. Targeting children 

and youth is hoped to have a multiplier effect as they can advise friends 

and relatives as trusted sources. The mode of delivery of programs is 

through after-school activities such as clubs, youth camps, sports 

activities, mobile phones, radio (MOF-Rwanda, 2013) 

Note: Table 2.4 was compiled using published country financial literacy/education strategies from the above-

mentioned countries sourced through internet search. 

Bongomin et al. (2017) posit that in developing countries financial literacy poses a 

barrier to access and use of financial products and services. Poor households are not 

comfortable with using financial products and therefore will not demand them until they know 

they can use them (Nanziri and Leibbrandt, 2018). Financial education strategies enable 
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governments to improve financial literacy for the vulnerable in society, as is evidence in Table 

2.4 above. Financial literacy will allow poor households to make better financial decisions, 

plan for retirement, increase economic activity and reduce reliance on family and friends for 

financial support. 

2.3.5 Financial literacy and mobile money 
Financial literacy plays an important role in shaping individuals’ ability to adopt and 

utilise digital financial services. Mobile money platforms are frequently targeted at low-income 

and previously unbanked populations, many of whom have limited financial knowledge and 

experience with formal financial systems (Saka-Helmhout et al., 2020; Gabor and Brooks, 

2017). Research suggests that improving financial literacy enhances individuals’ understanding 

of financial products and increases the likelihood of adoption and sustained usage of financial 

services (Domeher et al., 2014; Hussain and Sajjad, 2016). Financial literacy therefore 

contributes to empowering individuals to make informed financial decisions and engage more 

confidently with financial technologies. 

In the context of mobile money adoption, financial literacy may influence how 

individuals perceive the benefits, risks, and usability of digital financial services (Dewi et al., 

2020b; Lusardi, 2019). Individuals with higher levels of financial literacy are more likely to 

understand transaction processes, evaluate costs and benefits, and utilise mobile money 

services for savings, payments, and transfers. Given the growing role of mobile money in 

expanding financial access across sub-Saharan Africa, understanding the relationship between 

financial literacy and mobile money adoption is therefore essential. This study contributes to 

this area by examining how financial literacy influences individuals’ adoption decisions within 

the broader framework of diffusion of innovation. 

 

2.4 Digital Literacy 

2.4.1 Defining Digital Literacy 
Digital literacy broadly refers to the ability to effectively access, understand, evaluate  

and utilise digital technologies in everyday activities. Barrett-Zahn (2021, p1) defines digital 

literacy as “the ability to find, evaluate, utilise, share and create content using technologies on 

the internet”.  Similarly, UNESCO conceptualises digital literacy as a set of competencies to 

enable individuals to access, manage, and communicate information through digital 
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technologies in ways that support employment, education and economic participation as quoted 

below: 

“the ability to access, manage, understand, integrate, communicate, evaluate and 

create information safely and appropriately through digital technologies for 

employment, decent jobs, and entrepreneurship. It includes competences that are 

variously referred to as computer literacy, ICT literacy, information literacy, and 

media literacy” (Nancy et.al, 2018, pp 6)  

Although these definitions emphasise the technical ability to operate digital 

technologies, scholars increasingly argue that digital literacy extends beyond basic 

technological competence.(Ng, 2012) suggests that digital literacy also incorporates cognitive 

and socio-cultural dimensions, including the ability to interpret digital information critically 

and engage with digital environments responsibly. Similarly, (Lee, 2021)uses the concept of 

digital self-efficacy to emphasise the role of confidence and familiarity in shaping individuals’ 

willingness to interact with digital technologies. 

These perspectives highlight an important distinction between access to technology and 

the ability to utilise it effectively. While digital infrastructure may enable access to digital 

services, the absence of digital literacy can limit individuals’ ability to engage meaningfully 

with digital platforms. This distinction is particularly relevant in developing economies, where 

technological access has expanded rapidly through mobile phones but digital skills remain 

unevenly distributed. 

The concept of “digital natives” has frequently been used to describe individuals who 

have grown up interacting with digital technologies and therefore possess intuitive familiarity 

with digital environments (Ng, 2012). However, this assumption has been criticised for 

oversimplifying the relationship between age and digital competence. Even among younger 

populations, levels of digital literacy may vary significantly depending on education, access to 

digital infrastructure, and exposure to digital technologies. These challenges are particularly 

pronounced in developing regions such as sub-Saharan Africa. While mobile phone penetration 

has increased rapidly, access to reliable internet connectivity and digital infrastructure remains 

uneven (Nedungadi et al., 2018). In many countries across the region, electricity shortages, 

high internet costs, and limited broadband infrastructure constrain opportunities for digital 

engagement. As Houngbonon et al. (2021) note, a significant proportion of the global 
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population lacking access to electricity resides in sub-Saharan Africa, further limiting the 

potential for digital inclusion. 

Consequently, digital literacy in developing contexts is often closely linked to mobile 

phone usage rather than broader internet-based competencies. Mobile devices provide an 

accessible entry point into digital environments, enabling communication, access to 

information, and participation in digital financial services (Asongu and Odhiambo, 2022b). 

However, the ability to use mobile technologies effectively still depends on individuals’ digital 

skills and familiarity with digital interfaces. 

2.4.2 Significance of Digital Literacy 
Digital literacy has become increasingly important as economies transition toward 

digital platforms and services. Recognising the importance of digital skills, UNESCO 

developed a global digital literacy framework aligned with the United Nations Sustainable 

Development Goals (SDGs), particularly SDG 4.4, which focuses on developing relevant skills 

for employment and economic participation (Nancy et al., 2018; World Bank Group, 2021)The 

framework identifies several key competencies required for effective digital participation, 

including the ability to manage digital devices, evaluate information, communicate using 

digital technologies, maintain cybersecurity awareness, and create digital content. These 

competencies highlight that digital literacy involves a combination of technical skills, cognitive 

abilities, and behavioural competencies. 

The European Commission’s DigiComp framework similarly conceptualises digital 

literacy as encompassing five key dimensions: information and data literacy, communication 

and collaboration, digital content creation, safety and security, and problem solving using 

digital technologies (Nancy et al., 2018). Together, these frameworks reflect a growing 

recognition that digital literacy is essential for enabling individuals to participate in 

increasingly digitised economic and social systems. 

Recognising the significance of digital economy and digital literacy the World Bank 

established the Digital Development Global Practice (DDGP) in 2016 to work with 

Governments across the globe to promote, advise, and facilitate the growth of digital economies 

(World Bank, 2022). Figure 2.4 below represents the five pillars to achieving digital economies 

as proposed by the World Bank DDGP. Developing digital literacy and skills is key in 

implementing all the pillars and should be promoted across the framework.  However, despite 

the growing emphasis on digital skills, global disparities in digital literacy remain substantial. 
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The World Bank reports that approximately three billion people worldwide remain 

unconnected to the internet, with the majority residing in developing countries (World Bank, 

2022). Moreover, even where digital infrastructure exists, individuals may lack the skills 

required to utilise digital technologies effectively. Houngbonon et al. (2021) refer to this 

phenomenon as the “usage gap,” where individuals live within mobile broadband coverage 

areas but do not utilise internet services due to limited digital skills or awareness. 

 

Figure 2.4: Five key elements for inclusive digital economies 

 

Note: Figure 2.4 was constructed from World Bank, DDGP Digital Economy Strategy, 2016. 

 

The Covid-19 pandemic further highlighted the importance of digital literacy in enabling 

access to essential services. Digital technologies allowed many businesses, educational 

institutions, and governments to continue operating during lockdown periods (Amankwah-

Amoah et al., 2021). However, these benefits were not evenly distributed. In sub-Saharan 

Africa, nearly half of students targeted by online learning platforms lacked internet access at 

home during the pandemic (Langthaler and Bazafkan, 2020). These disparities illustrate how 

limitations in digital infrastructure and digital literacy can reinforce existing socio-economic 

inequalities. 
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2.4.3 Global Perspective on Digital Literacy 
In response to the growing importance of digital skills, many countries have developed 

national digital literacy strategies aimed at preparing citizens for participation in digital 

economies. These initiatives vary widely in scope and implementation but generally focus on 

integrating digital skills into education systems, workforce training programmes, and public 

awareness campaigns. Table 2.5 below shows digital literacy framework development in 

selected countries around the globe. 

 

Table 2.5: Digital literacy initiatives across different countries 

Country  Responsible body Digital Literacy Summary 

Kenya The Ministry of 

Education through the 

Kenya Institute of 

Curriculum 

Development (KICD) 

Mode: Incorporated digital literacy in Kenya school curricula. 

Objective: “To provide bespoke, differentiated, innovative learning 

experiences that ensure each and every child can take their place in 

the world with confidence and pride as 21st century Kenyans” 

Target group: K-12 

British 

Columbia 

British Columbia 

Ministry of Education 

Mode: Developed a digital literacy program for K-12 students. The 

curricula were implemented in public and private schools in 

September 2016. 

Objective: “Preparing young Canadians to be digital citizens and to 

make good choices when using digital media” 

Target group: primary and secondary mainstream students. 

Chile Enlaces - Centro de 

Educación y 

Tecnología - Ministerio 

de Educación 

Mode: Developed a National ICT Skills Assessment Framework. 

Approximately 10,000 high school students to take the test each 

year. The test was administered in 2011 and 2013, no other 

subsequent test results have been reported. 

Objective: “To test ICT skills and development of Chilean 

children.” 

Target Group: high school students 

Costa Rica Omar Dengo 

Foundation (ODF); 

Ministry of Public 

Education (MPE) 

Mode: Establish performance standards in digital technology-

enhanced learning from pre-K to grade-level 12. Performance 

standards developed between  2006-2008 

Objective: “Costa Rican educational system expectations for 

student capability with digital technology as an exit profile at each 

education level. The performance standards should inform 

classroom teaching and learning practice” 

Target Group: primary and secondary students 

India India state governments 

and implementation 

agencies, and certifying 

agencies 

Mode: Deliver a free 20-hour course, with five modules to be 

completed between 10 and 30 days, in the official languages of 

India.  

Objective: To realize the government’s Digital India vision, to train 

rural people to use digital devices for specific functions, to build up 

the nation and to reduce the digital divide amongst people groups. 

At least each household should have one member who was digitally 

literate. 

Target Group: Households can nominate one person between 14-

60 years old to receive training. 

Note: Table 2.5 summarises examples of digital literacy strategies reported by UNESCO (Nancy et al., 2018) in support of 

UN-SDG 4.4.1. 
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For example, several countries have incorporated digital literacy into school curricula 

to develop digital competencies from an early age (Ndibalema, 2025). Such initiatives reflect 

the view that formal education systems play a crucial role in building foundational digital skills. 

However, evidence suggests that educational interventions alone may not fully address digital 

literacy gaps, particularly among older populations or individuals outside formal education 

systems (Houngbonon et al., 2021). 

Empirical evidence also indicates substantial variation in digital technology usage 

across regions. Data from the World Bank Global Findex Survey, depicted in Figure 2.5 below, 

show that individuals in more economically developed regions such as North America and 

Europe are significantly more likely to use digital technologies to access financial services 

compared to individuals in developing regions (Demirgüç-Kunt et al., 2022). In contrast, fewer 

than one-fifth of individuals in sub-Saharan Africa report using mobile phones or the internet 

to check account balances. 

Figure 2.5: Percentage of users that use mobile phone or internet to check account 

balance 

 

Note: Figure 2.5 was constructed using data from World Bank Global Findex Database 2021 

While infrastructural constraints partly explain these disparities, scholars argue that 

digital literacy also plays an important role. (Birba and Diagne, 2012) suggest that high internet 
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costs and limited digital skills reduce incentives for individuals to engage with digital 

technologies. Similarly, Nedungadi et al. (2018) emphasise that inadequate infrastructure, 

unreliable electricity supply, and limited digital training opportunities collectively hinder 

digital technology adoption in developing regions. These findings suggest that digital literacy 

initiatives must be integrated with broader policies aimed at improving digital infrastructure 

and affordability. Without such complementary investments, digital literacy programmes alone 

may have limited impact on digital technology adoption. 

2.4.4 Digital literacy in sub-Saharan Africa 
The development of digital economies in sub-Saharan Africa is closely linked to the 

rapid expansion of mobile phone technology. Mobile devices have become the primary means 

through which individuals access digital services, including communication platforms, 

information resources, and financial technologies. GSMA (2022) reports that smartphone 

adoption in sub-Saharan Africa reached approximately 64 percent in 2021, reflecting the 

increasing role of mobile technology in the region’s digital transformation. 

However, the expansion of mobile connectivity has not been accompanied by 

equivalent improvements in digital literacy. While many individuals possess mobile phones, 

their ability to utilise digital technologies effectively remains limited. For example, although 

mobile broadband coverage has expanded significantly across the region, a large proportion of 

individuals who live within coverage areas do not use mobile internet services (GSMA, 2022). 

Scholars attribute this gap partly to high internet costs but also to limited digital awareness and 

skills (Birba and Diagne, 2012; Katz and Callorda, 2019). 

The education sector is frequently identified as a key mechanism for improving digital 

literacy. Reddy et al. (2022) argue that integrating digital skills training into educational 

systems could help develop digital competencies across broader populations. However, 

educational infrastructure limitations continue to constrain such initiatives in many African 

countries. During the Covid-19 pandemic, many schools across sub-Saharan Africa were 

unable to transition to online learning due to limited internet access, unreliable electricity, and 

inadequate digital infrastructure (Adarkwah, 2021). 

Despite these challenges, some countries have begun implementing national digital 

literacy strategies. Ghana, for example, has integrated digital literacy initiatives into its broader 

digital economy strategy, resulting in increased development of digital platforms and e-

commerce services (World Bank Group, 2019). Similarly, Kenya has introduced digital skills 
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programmes across primary, secondary, and tertiary education systems to prepare its workforce 

for participation in digital economies (MoICT-Kenya, 2019). While these initiatives 

demonstrate progress, digital literacy development across the region remains uneven. Many 

countries continue to face structural barriers including limited technological infrastructure, 

insufficient digital training programmes, and inadequate policy coordination. As a result, 

digital literacy gaps persist across much of sub-Saharan Africa. 

2.4.5 Digital literacy and mobile money adoption 
Despite the growing importance of digital technologies in financial services, relatively 

few studies have explicitly examined the relationship between digital literacy and mobile 

money adoption. Existing research suggests that digital literacy influences individuals’ ability 

to interact with digital financial platforms, particularly through their familiarity with mobile 

devices and digital interfaces. (Kass-Hanna et al., 2021) develop a digital literacy index 

incorporating mobile phone proficiency, mobile money proficiency, and access to mobile 

technology. Their findings suggest that digital literacy significantly influences individuals’ 

ability to participate in digital financial ecosystems. Individuals with higher digital literacy 

levels are more likely to understand transaction processes, recognise potential fraud risks, and 

navigate mobile money platforms effectively. Similarly, (Kiconco et al., 2019) find that mobile 

phone usage skills significantly increase the likelihood of mobile money adoption in Uganda. 

Their study also highlights the role of social learning, suggesting that digital skills may be 

transmitted through social networks as individuals observe others using mobile technologies. 

However, the literature also suggests that digital literacy does not operate in isolation. 

(Radovanović et al., 2020) demonstrate that technological design can influence digital 

accessibility. In their study of a sound-assisted mobile money application in Burkina Faso, 

users who interacted with an audio-guided interface were significantly more successful in 

completing transactions compared to users relying solely on visual instructions. These findings 

suggest that technological design may compensate partially for limited digital literacy. 

Taken together, these studies highlight the complex relationship between digital 

literacy and mobile money adoption. While digital skills facilitate interaction with digital 

financial platforms, factors such as user interface design, social networks, and contextual 

constraints may also influence adoption decisions (Farmer, 2025; Ndibalema, 2025). 

Consequently, understanding how digital literacy interacts with these factors remains an 

important area of research in the context of mobile money adoption. 
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2.4.6 Synthesis: Financial and Digital literacy and  Financial Inclusion 
The literature on financial literacy and digital literacy highlights the growing 

importance of individual capabilities in enabling meaningful participation in modern financial 

systems (El Amri et al., 2026; Sadok and Elouaourti, 2025; Adel, 2024). While financial 

inclusion initiatives have traditionally focused on expanding access to financial services 

through infrastructure and institutional reforms, recent research emphasises that access alone 

does not guarantee effective utilisation of financial services (Osabutey and Jackson, 2024; 

Adel, 2024). Instead, individuals must possess the knowledge, skills, and confidence required 

to engage with financial products and digital platforms. 

Financial literacy enables individuals to understand financial concepts, assess risks, and 

make informed financial decisions. However, existing studies present mixed evidence 

regarding the extent to which financial knowledge translates into improved financial behaviour, 

particularly in low-income contexts where financial constraints and institutional barriers 

remain significant (Fernandes et al., 2014; Lusardi, 2019). Similarly, digital literacy facilitates 

the ability to interact with digital technologies and platforms, but its impact on financial 

participation is often shaped by broader contextual factors such as infrastructure availability, 

affordability of digital services, and technological design (Houngbonon et al., 2021; Katz and 

Callorda, 2019). 

Taken together, these studies suggest that financial literacy and digital literacy should 

not be viewed as isolated determinants of financial inclusion but rather as complementary 

capabilities that influence individuals’ ability to adopt and utilise digital financial services. In 

the context of mobile money, these capabilities may shape how individuals perceive the 

usefulness, complexity, and risks associated with digital financial innovations. Despite the 

increasing importance of digital financial services across sub-Saharan Africa, relatively limited 

research has examined how financial literacy and digital literacy jointly influence mobile 

money adoption (Kass-Hanna et al., 2021; Triki and Faye, 2013). Existing studies often 

examine these factors independently or focus primarily on supply-side drivers of financial 

inclusion (Aracil et al., 2025b). Consequently, there remains a need to better understand how 

individual capabilities interact with technological innovations in shaping financial behaviour. 

Addressing this gap, the present study this thesis examines how financial literacy and 

digital literacy influence mobile money adoption within the framework of the Diffusion of 

Innovation theory (Rogers, 1968). By integrating these literacy dimensions into the innovation 
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adoption process, the study aims to provide deeper insight into the demand-side factors 

influencing the diffusion of mobile money services in sub-Saharan Africa. 

2.5 Access to financial services 
Access to financial services remains a central component of financial inclusion and 

economic development. However, despite significant policy attention, access to formal 

financial services in sub-Saharan Africa continues to lag global averages. Financial indicators 

compiled by international organisations such as the International Monetary Fund (IMF) and 

the World Bank consistently highlight structural weaknesses in the region’s financial sector, 

including limited outreach of financial institutions, high transaction costs, and inadequate 

financial infrastructure (Adom et al., 2020). 

One commonly used measure of financial access is financial account ownership. 

According to the Global Findex database, approximately 40 percent of adults in sub-Saharan 

Africa hold an account with a formal financial institution compared to a global average of 74 

percent (Demirgüç-Kunt et al., 2022). While these figures indicate progress relative to previous 

decades, they also illustrate the persistent gap between sub-Saharan Africa and other regions 

in terms of financial sector development. One commonly used measure of financial access is 

financial account ownership. According to the Global Findex database, approximately 40 

percent of adults in sub-Saharan Africa hold an account with a formal financial institution 

compared to a global average of 74 percent (Demirgüç-Kunt et al., 2022). While these figures 

indicate progress relative to previous decades, they also illustrate the persistent gap between 

sub-Saharan Africa and other regions in terms of financial sector development. 

Scholars have attributed limited financial access in the region to both supply-side and 

demand-side constraints. On the supply side, the physical distribution of financial 

infrastructure remains uneven. Figure 2.6 illustrates that sub-Saharan Africa reports the lowest 

number of bank branches and automated teller machines (ATMs) per 100,000 adults compared 

to other regions, reflecting limited institutional presence in rural and low-income areas. 
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Figure 2.6: Distribution of ATMs and Commercial Bank Branches per 100,000 adults by 

region (2020) 

 

Note: Figure 2.6 was constructed IMF Financial Access Survey 2020, shows number of ATMs and bank branches 

per region 

However, the literature increasingly suggests that the mere expansion of financial 

infrastructure does not automatically translate into improved financial inclusion. While 

traditional financial development models emphasised the expansion of banking infrastructure 

as a key mechanism for improving access to finance, more recent studies argue that institutional 

availability alone cannot fully explain patterns of financial service adoption. Instead, the 

interaction between institutional capacity, regulatory environments, and individual demand 

factors appears to play a more decisive role in shaping financial inclusion outcomes. 

2.5.1 Challenges with banking sector in Sub-Saharan Africa 
The structure and performance of banking sectors across sub-Saharan Africa have been 

widely examined as potential determinants of financial inclusion. Several studies argue that 

banking systems in the region are characterised by limited competition, inefficient financial 

intermediation, and a concentration of market power among a small number of dominant 

institutions (Kablan, 2010; Mlachila et al., 2013)These structural characteristics may reduce 

incentives for banks to expand services to low-income or geographically remote populations. 

Kablan (2010) suggests that banks in sub-Saharan Africa exhibit relatively low levels of 

financial intermediation efficiency, with approximately 76 percent of mobilised deposits 

converted into loans. While this figure indicates some degree of financial activity, it also 
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suggests the existence of excess liquidity within banking systems. Instead of expanding credit 

to underserved populations, banks often allocate substantial portions of their portfolios to 

government securities, which offer lower risk and higher institutional stability. 

  However, not all scholars attribute limited financial access solely to supply-side 

inefficiencies. Some studies highlight the importance of demand-side constraints. Aluko and 

Ajayi (2018) argue that weak institutional quality and ineffective legal systems may discourage 

financial institutions from expanding credit provision. Similarly, (Mlachila et al., 2013) 

emphasise that geographical barriers and limited distribution networks contribute significantly 

to restricted financial outreach. Empirical evidence also suggests that removing financial 

barriers alone may not be sufficient to increase financial service usage. Dupas et al. (2014), for 

example, conducted an experiment in Kenya where bank account opening requirements were 

waived and free accounts were offered to participants. Although approximately 60 percent of 

individuals opened accounts, only 18 percent actively used them within a year. Similar patterns 

were observed in South Africa, where millions of low-cost bank accounts were opened but 

remained largely inactive. These findings challenge the assumption that financial exclusion is 

solely the result of institutional barriers. Instead, they suggest that behavioural and contextual 

factors such as, trust in financial institutions, perceived usefulness of financial services, and 

income volatility, may significantly influence individuals’ decisions to engage with formal 

banking systems. 

 Further supporting this view, Simatele and Maciko (2022) identify perceived risk, 

income instability, and lack of employment as important determinants of financial service 

adoption. In their study, respondents frequently cited distrust of financial institutions and high 

transaction costs as key reasons for remaining outside the formal banking system. These 

findings align with the broader literature on financial behaviour, which suggests that 

individuals’ perceptions of financial institutions and services may be as important as the 

availability of those services. 

Collectively, these studies highlight a fundamental limitation of traditional banking 

models in addressing financial exclusion in sub-Saharan Africa. While banks remain central 

actors within financial systems, their institutional structures and operational models may not 

be well suited to serving low-income populations or geographically dispersed communities. 
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2.5.2 Banking and Mobile Money 
The limitations of traditional banking infrastructure have created opportunities for 

alternative financial service delivery models, particularly those enabled by digital technologies. 

Mobile money has emerged as one of the most prominent innovations addressing financial 

access gaps in sub-Saharan Africa. 

Unlike traditional banking systems, which rely heavily on physical branches and formal 

financial infrastructure, mobile money platforms leverage existing mobile telecommunications 

networks and agent systems. This model allows financial services to be delivered through 

widely accessible mobile devices, significantly reducing the infrastructural costs associated 

with traditional banking expansion (Mlachila et al., 2013; Houngbonon et al., 2021). The 

regulatory environment within which mobile money operates has also played a crucial role in 

shaping its diffusion. Burns (2018) argues that the success of mobile money in countries such 

as Kenya can be attributed partly to regulatory creating and “enabling. Rather than imposing 

strict regulatory controls at the early stages of development, regulators adopted a “test-and-

learn” approach that allowed innovations such as M-Pesa to evolve while regulatory 

frameworks were gradually developed. 

Comparative studies further highlight the importance of regulatory design in shaping 

mobile money adoption. Countries that permitted non-bank entities, particularly mobile 

network operators, to provide mobile money services experienced faster adoption rates than 

those that restricted mobile money provision to traditional banking institutions (Jason, 2016). 

This suggests that regulatory openness may foster innovation and competition within digital 

financial ecosystems. However, the relationship between banking sector development and 

mobile money adoption is not necessarily straightforward. (Pelletier et al., 2019) observe that 

stronger legal rights frameworks may reduce the likelihood of mobile money introduction, 

suggesting that highly regulated financial systems may inadvertently constrain financial 

innovation. 

These findings indicate that mobile money does not simply substitute for traditional 

banking services but rather emerges in response to structural limitations within existing 

financial systems. In contexts where banking infrastructure is limited or inefficient, mobile 

money platforms may provide an alternative mechanism for delivering financial services to 

previously underserved populations. Evidence from the Global Findex database depicted in 

Figure 2.7 below illustrates this dynamic. Between 2014 and 2021, mobile money account 
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ownership in sub-Saharan Africa increased from 21 percent to 33 percent, outpacing the growth 

of traditional financial institution accounts during the same period (Demirgüç-Kunt et al., 

2022). 

Figure 2.7: Increase in account ownership between 2014-2021 in sub-Saharan Africa 

Note: This figure has been constructed from Global Findex and shows increase in account ownership from 2014-

2021 for sub-Saharan Africa 

 

These trends highlight the growing importance of mobile money as a complementary 

financial service channel rather than a direct replacement for traditional banking institutions 

(Aracil et al., 2025b). In several countries within the region, mobile money accounts now 

exceed the number of traditional bank accounts, illustrating how digital financial innovations 

can reshape financial inclusion landscapes (Demirgüç-Kunt et al., 2022). Nevertheless, the 

diffusion of mobile money remains uneven across countries and populations. While supply-

side factors such as regulatory frameworks and telecommunications infrastructure are clearly 

important, existing literature suggests that demand-side capabilities, including financial 

literacy and digital literacy, may also influence individuals’ willingness and ability to adopt 

mobile financial technologies (Kass-Hanna et al., 2021; Soutter et al., 2019). 

Understanding how these capabilities interact with technological innovations is 

therefore essential for explaining patterns of mobile money adoption. The following section 

introduces the Diffusion of Innovation (DOI) theory as the conceptual framework used to 

analyse these adoption processes. 
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2.6 Diffusion of Innovation Theory 

2.6.1 Background 
The diffusion of innovation theory (DOI) was originally proposed by Rogers (1968) 

and has been revised and improved over the years (Rogers, 1968; Rogers, 2003; Rogers et al., 

2014). It remains one of the most widely used theories to study adoption of innovation and has 

been applied across various sectors such as health (Sanson‐Fisher, 2004; Roughead, 2006), 

agriculture (Nordin et al., 2017); energy (Reyes-Mercado and Rajagopal, 2017), technology 

(Woodside et al., 2017; Roberts and Saint, 2015), banking (Mullan et al., 2017; Paltrinieri and 

Kutan, 2019) among others.  DOI’s applicability across different fields, different type of 

innovations, and focus on factors that affect an individual’s intention to adopt the innovation 

renders it ideal for assessing uptake of new products and services (Rogers, 1968; Rogers, 2003).   

 Rogers (2003) identifies fours elements that are critical in the uptake of innovations 

under DOI; the innovation itself, communication medium, time, and social setting. According 

to Rogers (2003) an innovation involves a new concept, idea, service, or product. The 

innovation itself does not necessarily have to be new, but it must be new to the individual 

adopting it. The key principle is how the innovation is adopted within the social society.  

Communicating an innovation can take different forms for example through marketing 

strategies, word of mouth, incentives or offers for consumers to try out the innovation. 

Communication in DOI involves prior knowledge or usage of the innovation communicated to 

someone who does not have prior experience with the innovation (Rogers, 2003). 

Communicating through mass media can reach a lot more consumers compared to individual 

word-of mouth, however individual communication allows a potential user to make decisions 

based on someone else’s prior experience. 

Time is an important factor in DOI as it denotes the time it takes for an innovation to 

be adopted and the rate at which adoption takes place (Scott and McGuire, 2017). Katz et al. 

(1963) discussed the time it takes to accept the innovation as the most important element in the 

time factor, this is because longer period may mean users do not understand the innovation, 

communication channels are not effective, or the social group has not embraced the innovation. 

The social setting within which an individual lives or interacts has a big influence on 

how an innovation is adopted (Dearing and Cox, 2018). Users may feel left out if everyone 
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around them is using a certain innovation and therefore may adopt the innovation to be part of 

the group. If there are natural leaders within the group that are using a certain innovation, other 

members in the group may adopt the innovation. Nyblom et al. (2003) found that it was more 

likely for a farmer to adopt organic farming if his neighbour was employing organic farming, 

supporting the idea of social influence in adoption of innovation. 

2.6.2 Attributes of the diffusion of innovation process 
 A central contribution of DOI theory lies in its identification of five innovation 

attributes that influence the rate of adoption: relative advantage, compatibility, complexity, 

trialability, and observability (Rogers, 2003). These attributes capture how individuals perceive 

innovations and evaluate their potential benefits and risks. 

Relative advantage refers to the degree to which an innovation is perceived as superior 

to the existing solution it replaces. Innovations that offer clear advantages in efficiency, 

convenience, or cost savings are more likely to be adopted rapidly. For example, (Lin, 2011) 

finds that perceived convenience and efficiency significantly influenced mobile banking 

adoption in Taiwan. Similarly, studies on mobile financial services suggest that users often 

adopt digital financial platforms because they provide faster and more convenient alternatives 

to traditional financial transactions. Compatibility reflects the extent to which an innovation 

aligns with existing values, experiences, and behavioural patterns of potential users. 

Innovations that fit well within existing lifestyles or cultural practices are more likely to be 

adopted. Phonthanukitithaworn et al. (2016),for example, show that mobile payment 

applications are more likely to be adopted when they integrate seamlessly with consumers’ 

existing purchasing habits. 

Complexity refers to the degree to which an innovation is perceived as difficult to 

understand or use. Innovations that require significant effort to learn or operate tend to 

experience slower adoption rates. Lin (2011) highlights that users’ perceptions of the ease of 

completing transactions and navigating mobile banking applications significantly influence 

adoption decisions. In digital financial services, perceived complexity is particularly relevant 

in contexts where users have limited technological experience. Trialability describes the extent 

to which potential adopters can experiment with an innovation before committing to its use. 

Opportunities for experimentation allow users to evaluate an innovation’s benefits and reduce 

uncertainty surrounding its adoption Al-Jabri and Sohail (2012).Trialability can therefore play 

an important role in encouraging adoption, particularly for innovations that involve financial 
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risk. Observability refers to the visibility of the innovation’s benefits to others within a social 

system. When individuals observe others benefiting from an innovation, the perceived 

credibility and usefulness of the innovation increase, thereby accelerating diffusion (Rogers, 

2003). 

Although these attributes are widely accepted within the literature, empirical studies 

demonstrate that their relative importance varies across contexts and technologies. Rogers 

(2003) suggests that innovation attributes may explain between 49 and 87 percent of the 

variance in adoption rates. However, subsequent research indicates that the significance of 

individual attributes often depends on contextual and institutional factors. 

 

2.6.3 Diffusion of Innovation across different fields 
Empirical applications of DOI across different sectors reveal that the importance of 

innovation attributes is highly context dependent. For example, (Chung, 2014) finds that 

compatibility and trialability were not significant predictors of mobile banking adoption in 

Kazakhstan, largely because the population already possessed high levels of technological 

familiarity. In contrast, (Dash and Bhusan, 2014) report that trialability and compatibility 

significantly influenced mobile banking adoption in India, where users preferred to test digital 

financial services before fully adopting them. 

These contrasting findings suggest that innovation adoption is not determined solely by 

the attributes of the innovation itself but also by the technological maturity and behavioural 

norms of the population. In technologically advanced environments where digital technologies 

are already widely used, certain attributes such as trialability may become less important. 

Conversely, in contexts where users have limited experience with new technologies, 

opportunities for experimentation may significantly influence adoption decisions. 

Similarly, the relevance of innovation attributes may vary depending on the nature of 

the innovation being studied. Bharadwaj (2021) for instance, finds that complexity, 

compatibility, and observability significantly influenced cryptocurrency adoption in India. In 

this context, the perceived technical complexity of cryptocurrencies played a more prominent 

role than attributes such as relative advantage. 

Other studies demonstrate that policy environments and institutional frameworks also 

shape innovation adoption. Dearing and Cox (2018) argue that government policies, regulatory 
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incentives, and institutional readiness can influence the rate at which innovations diffuse within 

societies. For example, policies promoting digital payments or reducing transaction costs may 

accelerate adoption of digital financial technologies. 

These findings highlight an important implication for the application of DOI: while the 

theory provides a robust framework for analysing innovation adoption, its attributes must be 

interpreted within the broader socio-economic and institutional context in which the innovation 

is introduced. 

2.6.4 Diffusion of Innovation and Mobile Money 
Despite the widespread application of DOI across multiple sectors, relatively few 

studies have applied the framework specifically to mobile money adoption. Existing studies 

often focus on individual countries and frequently incorporate only selected attributes of the 

DOI framework rather than the full set of innovation characteristics. For example, Tobbin and 

Kuwornu (2011) examine mobile money adoption in Ghana and find that trialability 

significantly influences adoption decisions. Their findings suggest that individuals are more 

likely to adopt mobile money when they can test the service without incurring financial costs. 

In contrast, Osei-Assibey (2015) finds that compatibility and relative advantage were not 

significant predictors of mobile money adoption among Susu savings users in Ghana. Instead, 

complexity and trialability played more prominent roles, reflecting users’ concerns regarding 

the usability of mobile money services. 

Similarly, David-West et al. (2021) apply the full DOI framework to examine mobile 

money adoption in Nigeria and report that relative advantage and compatibility were not 

significant predictors of adoption. The authors attribute these findings to the relatively 

developed banking sector in Nigeria, where many individuals already possessed bank accounts 

and therefore did not perceive mobile money as offering substantial additional benefits. 

These contrasting findings illustrate how contextual factors such as existing financial 

infrastructure, regulatory frameworks, and user familiarity with digital technologies influence 

how individuals perceive innovation attributes. In countries where traditional banking services 

are widely available, mobile money may not offer sufficient relative advantage to encourage 

adoption. Conversely, in contexts where banking services are limited, the perceived benefits of 

mobile money may be more pronounced.   



71 
 

2.6.5 DOI attributes in relation to mobile money 

Relative Advantage 
Relative advantage refers to perceptions of usefulness of the innovation, how it 

improves or impacts the user’s life (Rogers, 2003). Mobile money allows users to send money, 

receive money, make payments, get small quick loans in some cases (Ozili, 2018). One of the 

advantages of mobile money has been allowing local remittances to be conducted securely and 

efficiently, eliminating the need to give to couriers of family member who had to travel long 

distances (Mugambi et al., 2014; Lashitew et al., 2019). A good example, is the M-Shwari15 

which has allowed previously unbanked Kenyans to access banking services such as savings, 

loans, interest allowing a user to transact through M-Pesa but have the comfort of having a 

bank account (Cook and McKay, 2015; Bundi and Patrick, 2016). Cook and McKay (2015) 

report that M-Shwari had issued 20.6 million loans amounting to USD $277.2 million between 

2012 to 2014. Due the success of M-Shwari other banks within Kenya started offering a similar 

product, in addition other jurisdictions such as Tanzania, Uganda, Rwanda and Cote d’Ivoire 

have introduced similar products (Suri, 2017).  Other mobile money platforms allow one to 

send money or airtime credit to someone who does not have a mobile money account (Cobla 

and Osei-Assibey, 2018). 

Compatibility 
Compatibility denotes the extent to which the innovation is consistent with user beliefs 

and norms. For example, Economides and Jeziorski (2017) find that merchants in Tanzania 

were willing to pay 1.25% of amount in transaction costs to avoid walking an extra kilometre 

with cash, similarly they were willing to pay 0.8% of the amount in transaction cost to avoid 

storing cash at home overnight, allowing them to secure it through mobile money account. 

Mobile money fits into the life style of merchants providing risk free saving platform, in 

addition proximity of agents allows for users to travel short distances to transact (Narteh et al., 

2017; Batista and Vicente, 2020). Further, villagers who depend on those working in the cities 

to send them money have agents nearby and collecting remittances is convenient and can be 

done at any time while the funds are secure in the mobile money account (Alhassan et al., 2021; 

Asongu and Odhiambo, 2022a). 

 
15 M-Shwari is a bank account offered in collaboration by Saficom (M-Pesa providers) and Commercial Bank of 

Africa(CBA) that provides savings and loans for poor people 
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Complexity 
Complexity is the degree to which the use of innovation does not require effort (Rogers, 

2003). Mobile money is a product designed for poor people who have not interacted with the 

financial system before and therefore the systems employed should be easy for them to use and 

understand (Kalba, 2016). The fact that mobile money is built around simple messaging system 

(SMS) renders it easy to use, the users does not need to relearn how to use the phone (Asongu 

and Odhiambo, 2022a). In addition, the requirements for opening a mobile money account 

require a simple identification, in some countries and therefore the opening procedures are not 

complicated (Mugambi et al., 2014; Kanobe et al., 2017). For example, in Ghana, all one 

requires to register for mobile money is a registered sim card for the MNO providing mobile 

money services (Cobla and Osei-Assibey, 2018).  

Observability 
Observability examines the degree to which innovations are visible in organisations 

(Rogers, 2003). Narteh et al. (2017) suggest that a potential user may be influenced to adopt 

mobile money by observing family and friends using the application, in addition consulting 

family in decision making would positively influence the decision if more family members use 

mobile money. Mugambi et al. (2014) suggests that one of the reasons some jurisdictions such 

as Kenya, Tanzania and Uganda have more mobile money accounts than bank accounts is 

because users adopt mobile money after they have observed the benefits through their social 

circle. 

Another area where visibility of mobile money has been pronounced is through 

availability of agent outlets. Asia and Trends (2019) report that there were 9.1 million 

registered mobile money agents worldwide, providing visibility for mobile money. GSMA 

reports that in 80 percent of the jurisdictions where mobile money is prominent, the number of 

agents is more that the number of commercial bank branches (Caputo, 2019). In addition, about 

53 percent of those markets host ten times more agents than bank branches. 

Trialability 
The degree to which one can experiment on a limited basis before making adoption or 

rejection.  A three-year study conducted by Batista and Vicente (2020) in to investigate the 

impact of introducing mobile money for the first time in Mozambique found that 8 percent of 

those who tried with using mobile money in the first year, did not use the application again, in 
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contrast to the 36 percent of users who started using the application in the first year and 

continued with it through the three year trial.  

Trialability can form an important part in decision making depending on the ease of 

use, security, or how an innovation meets the needs of the users. In relation to mobile money 

the findings have been different depending on the jurisdiction. In Bangaladesh, Mahfuz et al. 

(2015) found trialability had no significant impact on mobile money; similarly in Indonesia, 

Indra and Husnita (2022) find trialability had no significant impact on adoption of mobile 

money. However, Tobbin and Kuwornu (2011) find trialability to be significant in Ghana when 

considering adoption of mobile money. 

While the Diffusion of Innovation (DOI) theory provides a useful framework for 

understanding how individuals perceive and adopt innovations, it is not the only theoretical 

approach used to study technology adoption. Several alternative models have been developed 

within the information systems literature to explain user acceptance of new technologies. 

Among the most prominent are the Technology Acceptance Model (TAM) and the Unified 

Theory of Acceptance and Use of Technology (UTAUT), both of which have been widely 

applied in studies examining the adoption of digital technologies. 

However, these models differ in their conceptual focus and explanatory scope. Whereas 

TAM and UTAUT primarily examine individual behavioural intentions toward technology use, 

DOI places greater emphasis on the characteristics of the innovation itself and the broader 

social and institutional contexts in which adoption occurs. Given that mobile money represents 

not only a technological platform but also a financial innovation embedded within specific 

social and economic environments, it is important to evaluate how DOI compares with these 

alternative frameworks. The following section therefore examines the key features of TAM 

and UTAUT and assesses their suitability for analysing mobile money adoption relative to the 

DOI framework. 

2.7 Comparison of DOI with other Models 

2.7.1 Technology Acceptance Model (TAM) 
The Technology Acceptance Model (TAM), originally proposed by Davis (1989) is one 

of the most widely used frameworks for examining technology adoption. The model builds on 

earlier behavioural theories such as the Theory of Reasoned Action (TRA) and proposes that 

two key factors, perceived usefulness and perceived ease of use, determine individuals’ 

intentions to adopt new technologies. Perceived usefulness refers to the degree to which an 
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individual believes that a technology will enhance performance or improve efficiency, while 

perceived ease of use reflects the extent to which the technology is perceived as requiring 

minimal effort to operate (Marangunić and Granić, 2015). These constructs have been widely 

applied across studies examining the adoption of digital technologies including online banking, 

e-commerce platforms, and information systems. 

Despite its widespread use, TAM has been criticised for its relatively narrow focus. 

Shachak et al. (2019) argue that the model simplifies technology adoption by concentrating 

primarily on cognitive perceptions while overlooking broader contextual factors such as 

institutional structures, social networks, and cultural influences. In addition, TAM was 

originally developed to explain technology acceptance in organisational environments, where 

system use is often linked to job performance rather than voluntary adoption decisions. 

These limitations may reduce the explanatory power of TAM when applied to financial 

technologies such as mobile money. In developing contexts, technology adoption is often 

shaped by factors beyond perceived usefulness or ease of use, including trust, financial 

capability, regulatory environments, and social influence. Consequently, while TAM provides 

insights into individual perceptions of technology, it may offer a limited explanation for 

innovation adoption within broader socio-economic systems. 

Furthermore, several constructs within TAM overlap conceptually with DOI attributes. 

For example, perceived usefulness closely resembles the concept of relative advantage within 

DOI, while perceived ease of use corresponds to the attribute of complexity. However, DOI 

extends beyond these constructs by incorporating additional dimensions such as trialability and 

observability, which capture the role of experimentation and social learning in diffusion of 

innovation. 

2.7.2 Unified Theory of Acceptance and Use of Technology (UTAUT) 
Recognising the limitations of earlier technology acceptance models, Venkatesh et al. 

(2003) developed the Unified Theory of Acceptance and Use of Technology (UTAUT), which 

integrates elements from several previous adoption theories including TAM, TRA, and the 

Theory of Planned Behaviour. UTAUT proposes four key determinants of technology 

adoption: performance expectancy, effort expectancy, social influence, and facilitating 

conditions. Performance expectancy refers to the perceived benefits of using a technology, 

while effort expectancy relates to the perceived ease associated with using the system. Social 

influence reflects the extent to which individuals perceive that important others believe they 
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should use a particular technology, and facilitating conditions refer to the availability of 

resources and infrastructure required to support technology use (Venkatesh et al., 2003). 

Performance expectancy refers to the perceived benefits of using a technology, while effort 

expectancy relates to the perceived ease associated with using the system. Social influence 

reflects the extent to which individuals perceive that important others believe they should use 

a particular technology, and facilitating conditions refer to the availability of resources and 

infrastructure required to support technology use (Venkatesh et al., 2003). 

UTAUT has been widely applied in studies examining the adoption of emerging 

technologies, including blockchain systems (Liang et al., 2021) and wearable technologies 

(Talukder et al., 2019). The model’s inclusion of social influence and facilitating conditions 

represents an advancement over TAM by recognising the importance of external factors in 

shaping technology adoption. However, scholars have also identified limitations in applying 

UTAUT to financial technologies in developing contexts. One criticism is that the model 

remains strongly oriented toward organisational and workplace settings, where technological 

adoption may be influenced by institutional mandates rather than individual choice (Penney et 

al., 2021). In contrast, mobile money adoption typically occurs in voluntary consumer 

environments where individuals independently decide whether to adopt or reject financial 

technologies. 

Additionally, UTAUT focuses primarily on behavioural intention rather than the 

characteristics of the innovation itself. As a result, the model may overlook how individuals 

evaluate the attributes of new technologies, such as perceived risk, compatibility with existing 

financial practices, or opportunities to experiment with the technology before adoption. While 

UTAUT incorporates social influence as a determinant of technology use, it does not explicitly 

account for the visibility and diffusion of innovations within communities. These processes are 

particularly relevant in developing regions where social networks often play a crucial role in 

shaping technology adoption decisions. 

2.7.3 Suitability of DOI for Mobile Money Adoption 
Comparing these theoretical frameworks highlights important conceptual differences 

that influence their suitability for analysing mobile money adoption. Both TAM and UTAUT 

focus primarily on users’ behavioural intentions toward technology use, emphasising 

cognitive perceptions such as usefulness, ease of use, and performance expectations. While 

these constructs are relevant for understanding technology acceptance, they provide limited 
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insight into how financial innovations spread within social systems. In contrast, DOI offers a 

broader analytical framework that captures the interaction between innovation characteristics, 

communication channels, and social environments. This broader perspective is particularly 

important when analysing mobile money adoption in developing regions, where social 

learning, institutional structures, and infrastructural constraints significantly influence 

adoption decisions. 

Another advantage of DOI lies in its focus on innovation attributes. By examining 

characteristics such as relative advantage, compatibility, complexity, trialability, and 

observability, DOI provides a structured approach for analysing how individuals evaluate new 

financial technologies. These attributes are particularly relevant in the context of mobile 

money, where adoption decisions often depend on perceived convenience, trust, usability, and 

the visibility of successful use among peers. Furthermore, DOI allows for the integration of 

additional contextual factors influencing adoption. In the context of this study, financial 

literacy and digital literacy may shape how individuals perceive innovation attributes such as 

complexity or relative advantage. Integrating these capability dimensions within the DOI 

framework therefore provides a more comprehensive understanding of the demand-side factors 

influencing mobile money adoption. 

Taken together, these considerations suggest that while TAM and UTAUT offer 

valuable insights into technology acceptance, the Diffusion of Innovation framework provides 

a more suitable theoretical foundation for analysing the adoption of mobile money in sub-

Saharan Africa. 

 

2.8 Conclusion 
This chapter reviewed the literature on financial literacy, digital literacy, access to 

financial services, and mobile money adoption, with a particular focus on sub-Saharan Africa. 

It further examined the Diffusion of Innovation (DOI) theory and compared it with alternative 

technology adoption models to establish a suitable theoretical foundation for the study. 

Collectively, the literature demonstrates that while mobile money has significantly expanded 

access to financial services in sub-Saharan Africa, its adoption and effective use remain uneven 

and constrained by both demand- and supply-side factors. 

The chapter highlights that financial literacy plays a critical role in shaping individuals’ 

financial behaviours and influencing financial decision (Lusardi, 2019). However, evidence 
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also shows that financial knowledge alone does not necessarily translate into sound financial 

behaviour or effective use of financial products. This limitation is particularly pronounced 

among low-income and previously unbanked populations, where individuals may possess basic 

financial knowledge yet lack the capability or confidence to apply it in practice (Andreou and 

Anyfantaki, 2021; Muñoz-Céspedes et al., 2021). Despite widespread acknowledgement of the 

importance of financial literacy, much of the existing literature focuses on general financial 

inclusion outcomes (Nanziri and Leibbrandt, 2018), with comparatively limited attention paid 

to how financial literacy specifically affects the adoption and sustained use of mobile money 

services. 

Similarly, the literature on digital literacy underscores its growing importance in the 

context of digital financial services and the expansion of fintech innovations (Triki and Faye, 

2013; Kass-Hanna et al., 2021). While global and regional initiatives have sought to promote 

digital skills, sub-Saharan Africa continues to face persistent challenges related to 

infrastructure deficits, high internet costs, limited access to electricity, and uneven integration 

of digital literacy into education systems (Adarkwah, 2021; Darley, 2001). The review reveals 

that digital literacy is often treated broadly, with few studies explicitly examining its role in 

enabling individuals to navigate mobile money platforms, understand transaction processes, or 

manage digital risks such as fraud and identity theft (Kass-Hanna et al., 2021; Kiconco et al., 

2019). Where digital literacy has been studied in relation to mobile money, the evidence 

remains sparse, fragmented, and largely context specific. 

The chapter also demonstrated that access to financial services in sub-Saharan Africa 

remains constrained particularly through traditional banking channels. Structural weaknesses 

in the banking sector, high transaction costs, limited physical outreach, and lack of trust have 

contributed to persistent financial exclusion (Adom et al., 2020; Beck and Cull, 2023). Mobile 

money has emerged as a transformative innovation capable of addressing some of these barriers 

by leveraging existing mobile phone infrastructure and agent networks (Demirgüç-Kunt et al., 

2022; Burns, 2018). However, the literature suggests that the mere availability of mobile 

money services does not guarantee adoption or meaningful usage, reinforcing the importance 

of individual-level capabilities such as financial and digital literacy. 

In examining the Diffusion of Innovation (DOI) theory, the chapter established DOI as 

a robust and flexible framework for analysing the adoption of mobile money. The theory’s 

emphasis on innovation attributes—relative advantage, compatibility, complexity, trialability, 
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and observability—provides valuable insights into how individuals perceive and adopt 

financial innovations (Rogers et al., 2014; Rogers, 1968). However, the review also revealed 

notable gaps in the existing DOI-based mobile money literature. Many studies apply DOI 

selectively, omitting certain attributes, or focus primarily on country-level analyses without 

adequately capturing individual-level capabilities and constraints (Tobbin and Kuwornu, 2011; 

Osei-Assibey, 2015) Moreover, financial and digital literacy are rarely integrated explicitly 

into DOI frameworks, despite their clear relevance to perceptions of complexity, compatibility, 

and trialability in mobile money adoption. 

Comparisons with alternative models such as TAM and UTAUT further reinforced the 

suitability of DOI for this study. While TAM and UTAUT have been widely used in technology 

adoption research, their emphasis on organisational settings, technological acceptance, and 

limited consideration of cost, risk, and trialability constrains their applicability in low-income, 

individual-choice contexts such as mobile money adoption in sub-Saharan Africa (Penney et 

al., 2021). DOI’s broader focus on innovation characteristics and social context makes it better 

suited to capturing the realities faced by financially and digitally constrained populations. 

Overall, this review identifies a clear research gap at the intersection of financial 

literacy, digital literacy, and mobile money adoption in sub-Saharan Africa. Existing studies 

tend to examine these constructs in isolation, rely heavily on quantitative approaches, or focus 

on general financial inclusion outcomes rather than adoption processes. There remains limited 

empirical evidence on how financial and digital literacy jointly shape individuals’ perceptions 

of mobile money attributes and influence adoption decisions within the DOI framework. 

Addressing this gap, the present study seeks to examine the role of financial and digital 

literacy in mobile money adoption in sub-Saharan Africa, using the Diffusion of Innovation 

theory as the guiding analytical framework. By integrating literacy dimensions into DOI, this 

research aims to provide a more nuanced understanding of the demand-side factors influencing 

mobile money uptake and to contribute evidence that can inform policy interventions, financial 

education strategies, and inclusive digital finance initiatives.  Figure 2.8 below illustrates the 

conceptual framework guiding this research and highlights the relationship between financial 

and digital literacy, contextual factors, innovation attributes and mobile money adoption. The 

next chapter outlines the research methodology employed to achieve these objectives. 
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Figure 2.8: Conceptual Framework for Mobile Money Adoption 
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3.0 Research Methodology 
3.1 Research Philosophy and Design 

This section reflects on the dominant research paradigm employed in this thesis. The 

aim of this research is to investigate the factors that impact mobile money adoption in sub-

Saharan Africa and leverages on Rogers (2003) Diffusion of Innovation (DOI) Theory. The 

research extends the DOI theory to include digital literacy, financial literacy and access to 

financial services as factors that influence the adoption of mobile money (Kass-Hanna et al., 

2021; Domeher et al., 2014; Burns, 2018). Mobile money that originated in Kenya in 2007 and 

has been adopted by almost every country in the sub-region (Jack and Suri, 2011; Demirgüç-

Kunt et al., 2022).Therefore we discuss the research philosophy applied in this study in terms 

of ontological, epistemological, and methodologies applied in areas of mobile money research, 

and conclude with the criticisms associated with the positivists approach. 

This research uses a mixed methods approach to investigate the factors that impact 

mobile money adoption. Chapter 4 and 5 are empirical chapters based on statistical analysis, 

while chapter 6 is a qualitative chapter using thematic analysis to identify themes in mobile 

money regulations. The reason is to expand the scope of the research through exploring mobile 

money adoption from a qualitative perspective, qualitative research can highlight findings that 

would not be identified through quantitative methods (Su, 2018). Further, qualitative research 

provides a platform to extend the thesis by reviewing the regulatory environment which is 

difficult to quantify (Su, 2018). 

3.1.1 Ontology 
 Antwi and Hamza (2015) refer to ontology as what can be known or assumed about 

reality, shaping the research direction. Different fields have different dominant paradigms, for 

example Burrell and Morgan (1979) offer four philosophical paradigms in organisational 

analysis: radical structuralism, radical humanism, functionalism and interpretivism. On the 

other hand Saunders et al. (2023) discuss five dominant philosophical paradigms in 

management and business: positivism, critical realism, interpretivism, postmodernism and 

pragmatism. This indicates how different research areas have different dominant philosophical 

paradigms. This allows researchers to identify which paradigm is dominant in their research 

field, apply similar philosophical thinking to their hypotheses, and direct their research.  
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Within the same field exist different philosophical paradigms as stated by Saunders et 

al. (2023). Most of the research on fintech adoption has followed a positivist approach, 

assuming that knowledge is quantifiable. For example, Kass-Hanna et al. (2021) investigate 

how financial behaviour such as saving can be enhanced by digital and financial literacy across 

seven Asian and African countries. Their underlying assumption is that digital literacy and 

financial literacy impact financial choices. Our research uses similar assumptions and examines 

how digital literacy and financial literacy impact fintech usage in 18 sub-Saharan African 

countries. Our underlying research questions and hypotheses in chapters 4 and 5 suggest that 

digital literacy and financial literacy are significant in mobile money usage. Further, we 

quantify our findings by assessing to what extent digital literacy and financial literacy impact 

mobile money usage.  

Other studies such as Nyimbiri (2021) conduct research across 14 sub-Saharan African 

countries and assume a functional relationship exists between financial inclusion and fintech 

adoption. Their underlying assumption is that fintech adoption has an impact on financial 

inclusion. In a different example, Fungáčová and Weill (2015) premise their research on the 

assumption that demographic considerations such as gender, age and income are positively 

associated with financial inclusion. The researchers' hypothesis in both studies is based on a 

positive assumption of what influences financial inclusion. Similarly, chapter 5 of this thesis 

investigates the impact of demographic variables of financial inclusion. We assume 

demographic variables have an impact on mobile money adoption. For example, previous 

studies have found education and income to be positively related to fintech adoption (Nyoka, 

2019; Akinyemi et al., 2020). Our research assumes education and income have a positive 

impact on mobile money adoption.  

Batista and Vicente (2020) proposed an experimental approach to the positivist 

ontology by conducting a randomised control trial in rural Mozambique to test the adoption of 

mobile money by early adopters, experimental adopters and late adopters. They observe mobile 

money usage over three years and generate primary data from their experiment. In a different 

study, Soutter et al. (2019) investigate the adoption of mobile payments in three sub-Saharan 

African countries through case studies and compiling evidence from interviews to find 

meaning. This followed an interpretivist paradigm, which aimed to understand how mobile 

payments are adopted through the experiences of experts by conducting in-depth interviews. 

While exceptions in research approach such as Batista and Vicente (2020) and Soutter et al. 

(2019) exist within the field, they are few and the majority of studies use empirical methods to 
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test the hypothesis and establish a relationship between variables (Demir et al., 2022; Asuming 

et al., 2019; Sha'ban et al., 2020).  

Chapter 6 of this study applies a qualitative research methodology by exploring 

different themes in regulations governing mobile money in six sub-Saharan African countries. 

While traditionally qualitative research is used to explore and examine new relationships 

(Kaczynski et al., 2014), our research uses a positivist approach by assuming already set themes 

exist in in regulations and we aim to test the extent to which the themes are prominent in 

regulations by quantifying the extent to which the themes are present in the regulations. 

Ontologically, we assume the existence of the themes in regulations and assume they can be 

summarised to provide meaning to the regulations (Su, 2018). We therefore assume the 

presence of the themes in regulations has a positive impact on mobile money adoption (Burns, 

2018).  

3.1.2 Epistemology  
Epistemology discusses the researchers’ view of knowledge and how that knowledge 

is communicated with others (Antwi and Hamza, 2015). Previous studies that have focused on 

adoption of fintech have used secondary data to investigate relationships between the variable 

of interest and other independent variables. For positivists, epistemology involves testing 

relationships between data and explaining the relationships they have found using set or 

established theories and laws (Antwi and Hamza, 2015).  Further,  Saunders (2023) further 

explains that a positivists epistemology emphasises research that is observable and measurable. 

For example, Demir et al. (2022) combine data from World Bank, IMF and Global Findex 

Database to test the relationship between inequality, fintech and financial inclusion. Their 

hypothesis seeks to establish that fintech usage decreases inequality and increases financial 

inclusion. In line with their assumptions, they find that an increase in fintech uptake can result 

in reduction of inequality by 18%-23%, and therefore indirectly increasing financial inclusion. 

Chapter 4 of this research combines data from World Bank, IMF and International 

Telecommunication Union (ITU) to create a single dataset to quantify the relationship between 

mobile money adoption and digital literacy, financial inclusion and access to finance. The 

dataset allows us to test hypotheses stating that mobile money adoption increases as digital 

literacy and financial inclusion increase and as financial access decreases.  

Similarly, Nyimbiri (2021) propose a positive relationship between financial inclusion 

and fintech and sets about using empirical evidence to prove there is a positive relation between 
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the two variables. They find that an increase in 1 unit of mobile money agents, results in 54.7 

increase in adults using financial service.  Our research uses Rogers’ Diffusion of Innovation 

Theory (1968) which states that 47-89% of the variance in the adoption process can be 

explained using five innovation attributes; relative advantage, complexity, compatibility, 

observability and trialability. Our findings in chapter 4 reveal that 27-71% increase in mobile 

adoption in sub-Saharan Africa can be attributed to attributes such as value of transactions 

which represents relative advantage. Similarly, we present quantifiable results in chapter 5 

where we explore the relationship between mobile money usage and demographic variables. 

For example, our results reveal that a 1% increase in digital literacy would result in a 0.49% 

increase in use of mobile money to pay bills.  

From the positivist qualitative perspective, the epistemologically this thesis searches 

for existence of themes in regulations using thematic analysis and summarises and determines 

patterns from the findings (Su, 2018). In chapter 6 we use content analysis to classify textual 

data in regulations using  pre-existing codes compiled from literature to identify prominent 

themes in regulations (Salmona et al., 2015). The review reveals how often a theme is discussed 

in the document indicating the importance of the theme (Bowen, 2009). 

3.1.3 Methodologies 
Most studies conducted in the field of mobile money adoption have used secondary 

data compiled from existing sources such as IMF and World Bank, positivists embrace that 

knowledge is objective, therefore by compiling secondary data they separate any bias they may 

have during data collection. In addition, using existing methods and drawing on empirical 

results means their conclusions are not subjective but based on evidence. Our own research 

uses secondary compiled from pre-existing datasets to test our proposed hypotheses. For the 

first dataset, we compile data from World Bank- World Development indicators; IMF – 

Financial Access Survey and International Telecommunication Union – ICT indicators to test 

the relationship between fintech adoption and financial access, digital literacy, and financial 

inclusion. Previous studies have used similar datasets to test their hypotheses relating to 

financial inclusion and fintech (Demir et al., 2022; Kass-Hanna et al., 2021; Jajah et al., 2022). 

Our second dataset is extracted from World Bank Global Findex database to test the 

relationship between financial inclusion, and financial and digital literacy. Previous studies 

have used the Global Findex database to investigate factors that impact financial inclusion 

(Allen et al., 2016; Kass-Hanna et al., 2021; Demirgüç-Kunt and Klapper, 2012). 



84 
 

Within the research area of fintech adoption in sub-Saharan Africa, most of the research 

has been conducted at a country level.  For example, a lot of research has focused on Kenya as 

the pioneers of mobile money (Mbiti and Weil, 2015; Jack et al., 2013; Warsame and Ireri, 

2022; Kusimba, 2015).  Other studies have focused on comparing Kenya with other countries 

such as Uganda or Tanzania when analysing different aspects of mobile money (Paelo and 

Roberts, 2022; Suárez, 2016; Jason, 2016; Fanta and Kingstone, 2021). Further, other research 

has departed from the focus on Kenya and concentrated on in-country factors that have 

impacted mobile money adoption or financial inclusion, for example Eswatini (Myeni et al., 

2020); Ghana (Cobla and Osei-Assibey, 2018; Senyo et al., 2021; Narteh et al., 2017); Uganda 

(Munyegera and Matsumoto, 2016; Kiconco et al., 2019; Bongomin and Ntayi, 2020b). There 

is limited research that has examined factors that affect fintech, specifically mobile money 

adoption and usage on a cross-country spectrum (Akinyemi et al., 2020; Reynolds et al., 2023). 

Our research investigates the factors that impact mobile money adoption and usage on a 

broader sub-region focus. The aim is to look at a holistic picture of mobile money across the 

sub-continent and to find results that can be generalised and applied to other jurisdictions not 

in the sample for our study. 

Within all the studies conducted the main method used has been empirical 

methodologies. Most studies have used different types of regression analysis such as quantile 

regressions (Demir et al., 2022); probit regressions (Kass-Hanna et al., 2021); logit regressions 

(Domeher et al., 2014) and linear regressions (Allen et al., 2014) to test their proposed models. 

Similarly, our study uses empirical analysis and more specifically, linear regression to test our 

hypotheses which has been employed in chapter 4 and chapter 5. 

There are different methods that can be used in positive qualitative research to collect 

data such as case studies, interviews, observation and documents. These methods have been 

used in different mobile money research across different countries (Lashitew et al., 2019; Yu 

and Ibtasam, 2018; Mogaji and Nguyen, 2022; Otieno et al., 2016). Chapter 6 of this thesis 

uses mobile money regulations as a source of data to conduct thematic analysis with the 

purpose of examining how regulations impact mobile money adoption. Prior studies identify 

six key theme that constitute good mobile money regulations: customer due diligence (Suri, 

2017; Aron, 2017); trust account (Suri, 2017; Di Castri, 2018); interoperability (Burns, 2018; 

Suri, 2017); agent management (Madise, 2019; Bahia et al., 2020); transaction limits (Suri, 

2017; Madise, 2019); consumer protection (Aron, 2017; Martin, 2019). The regulations are 
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coded in NVivo, and themes are analysed to determine prominence and similarity between 

documents. 

3.1.4 Criticism of Positivism  

There exist different dimensions of criticism of the positivist approach. One interesting 

view was presented by Ryan (2015) who argues that positivism is more of a culture than a 

paradigm.  This is because most of the findings in positivist research are generalisations or 

implications rather than absolute truth. Ryan (2015) states that people who are trained a certain 

way will share common beliefs and practices as people living in a community, however over 

time some cultural elements are retained while others have changed or evolved. Ryan 

(2015)argues that positivism has evolved as a culture over time, particularly how the paradigm 

is viewed in different areas of study.  For example, legal positivism posits that “the validity of 

the law is based on ‘legal procedures’ rather than criteria that conform to the ‘natural law’” 

(Ryan, 2015 p 418). On the other hand, positivism in theology can mean “the assertion of divine 

revelation as the given reality” (Ryan, 2015 p 418). Both areas, while embracing the positivists 

paradigm view knowledge and reality differently. 

Schinckus (2015) views of the positivist approach to researcher focus within the field 

of finance. He argues that while the assumptions in finance research are rooted in positivism, 

the methodologies do not follow a positivist approach. He argues that positivists “believe that 

scientific knowledge should be empirically founded and logically true” (Schinckus, 2015, p 

104). Hypotheses developed in finance are often based on a theory or assumption that the 

researcher wants to test. The researcher assumes the hypotheses is true and proceeds to test it. 

Schinckus (2015) argues that the truth or falsehood of hypotheses is only determined after an 

experiment and are not based on any truth or law and therefore do not conform to positivist 

way of thinking.  They argue that positivism is founded on theoretical laws that must be 

supported by empirical evidence. Therefore, accepting theories to be true before testing them 

empirically is not in line with the core logical positivist approach.  

In conclusion, despite criticisms and different research methods applied in finance, 

positivism remains the dominant paradigm in the field. Other research has followed a more 

interpretivism approach to research through the use of randomised control trials and case study 

analysis (Batista and Vicente, 2020; Soutter et al., 2019), most research in the field follows 

empirical analysis through quantitative research methods to determine the relationships 
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between variables (Demir et al., 2022; Kass-Hanna et al., 2021; Sha'ban et al., 2020; Allen et 

al., 2014).  

3.2 Data description and collection methods 
This section describes the data used in this thesis. The aim is to investigate the 

relationship between adoption of mobile money in sub-Saharan Africa by using the DOI theory 

and extending it to include other factors such as digital and financial literacy (Kass-Hanna et 

al., 2021), access to financial services (Asongu, 2018b) and financial inclusion (Jajah et al., 

2022).   

This study comprises two data sets. The first data set has been compiled from IMF 

Financial Access Survey Data16; World Bank World Development Index17 and International 

Telecommunications Union (ITU)18 digital indicators data (IMF, World Bank and ITU 

Dataset). The data spans a period of eleven (12) years from 2010 to 2021. This dataset is used 

in the statistical analysis in chapter 4. The second set of data is compiled microdata from the 

World Bank Global Findex Database19 survey for 2014, 2017 and 2021 (Global Findex 

Dataset). Despite, World Bank Global Findex data being available from 2011, the study leaves 

out the 2011 dataset because the dependent in the data, mobile money account was first 

compiled from the 2014 survey. The second dataset forms the base for statistical analysis in 

chapter 5. 

3.2.1 Data Compilation process 
Data was initially collected and compiled for 47 countries in sub-Saharan Africa for 

this study. Out of the 47 countries, 29 countries were selected across both datasets, removing 

countries that were missing more than half the data for the specified period.  The final 29 

countries are listed in the Table 2.1 below.  The countries were compared across the two data 

sets and finally narrowing the selection to 18 countries. These countries were found in both 

datasets and for Global Findex dataset, the country should have reported at least two of the 

 
16 IMF Financial Access Survey was launched in 2009 with aim of providing supply side data for financial 

inclusion to allow cross-country comparison 
17 World Development Index is collected by World Bank and measure access to different developmental 

indicators world-wide 
18 ITU is the UN specialised agency on ICTs and provides data for the global ICT usage around the world 
19 Global Findex Database measures people’s use of financial services over time, the data consists of surveys for 

2011, 2014, 2017 
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three years. The final datasets comprise data from 18 countries and are abbreviated by alpha-3 

code20 as listed in Table 3.1 below. 

Table 3.1: Summary of data compilation for countries in data sample 

 Country Code IMF WB ITU 

Dataset 

Global Findex 

Dataset 

Final 

Countries 

in Datasets 

1 Benin BEN  x  

2 Botswana BWA x x x 

3 Cameroon CMR x x x 

4 Central African Republic CAF  x  

5 Chad CHD x   

6 Democratic Republic of Congo DRC  x  

7 Gabon GAB  x  

8 Ghana GHA x x x 

9 Guinea GIN x x x 

10 Kenya KEN x x x 

11 Madagascar MDG x x x 

12 Malawi MWI x x x 

13 Mali MLI  x  

14 Mauritania MRT  x  

15 Mauritius MUS x x x 

16 Mozambique MOZ x x x 

17 Namibia NAM x x x 

18 Niger NER  x  

19 Nigeria NGA x x x 

20 Republic of Congo COG x x x 

21 Rwanda RWA x x x 

22 South Africa ZAR x x x 

23 Senegal SEN  x  

24 Sierra Leone SLE  x  

25 Tanzania TNZ x x x 

26 Togo TOG  x  

27 Uganda UGN x x x 

28 Zambia ZMB x x x 

29 Zimbabwe ZWB x x x 

Note: Table 3.1 above depicts the selection of countries in the data set based on data availability and 

completeness 

3.3 IMF, World Bank ITU Dataset 
According to the World Bank Global Findex Survey (2021), mobile money accounts 

grew from 12% to 33% between 2014 and 2021 in sub-Saharan Africa (Demirguc-Kunt et al., 

2022), reflecting a growth rate of 17% in mobile money accounts, and accounting for the 

highest proportion of mobile money accounts worldwide. Comparatively, financial institution 

accounts in the sub-continent grew from 29% to 40% during the same period, representing a 

growth rate of 11% (Demirguc-Kunt et al., 2022). From the IMF Financial Access survey data 

 
20 Alpha-3 code is a short code used to uniquely identify a country and is used by IMF, World Bank and ITU. 
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(2021) thirteen countries in our sample had more mobile money accounts than bank accounts 

(IMF, 2022).21 The data suggests higher growth in mobile money accounts, compared to 

financial institution accounts, across the sub-continent.  

To examine the determinants of mobile money adoption we compile a cross-country 

data set for the period from 2010 to 2021 for eighteen sub-Saharan African countries, using 

data from the IMF Financial Access Survey (IMF), World Bank Development Indicators (WB) 

and International Telecommunications Union (ITU) Information Technology Indicators. Prior 

to analysing data, the data was standardised using the normal distribution. Table 3.2 

summarises the data definitions, data sources and related studies. 

3.3.1 Variable selection 
Dependent Variable 

This study investigates the adoption of mobile money by looking at the demand and 

supply side of mobile money. Previous studies have used number of bank accounts as a proxy 

for measuring adoption of financial services (Jajah et al., 2022; Chikalipah, 2017; Demir et al., 

2022; Demirguc-Kunt et al., 2022). This study adopts the same reasoning and represents mobile 

money adoption on the demand side by registered mobile money accounts.22 The supply side 

of mobile money is represented by registered mobile money agents23.  Alternate variables of 

active mobile money accounts and active mobile money agents were considered; however, 

some countries did not report active users and different jurisdictions measure active usage 

differently (Di Castri and Gidvani, 2014). Therefore, for standard measurements and 

consistency register mobile money accounts and registered mobile money agents are used. 

Explanatory Variables 

Digital literacy is proxied by active mobile broadband subscriptions. Africa 

Development Bank (ADB) suggests low digital literacy is an important factor in accessing 

digital financial services (Triki and Faye, 2013). Active mobile broadband subscription was 

 
21 South Africa and Mauritius reported more banks accounts than mobile money accounts. Data for Tanzania, 

Cameroon and Mozambique had not been posted at the time the data was extracted. 
22 A registered mobile money account is an account registered with a resident mobile money service provider 

that is primarily accessed using a mobile phone and can be used for basic financial transactions, including peer-

to-peer transfers, bill payments, merchant payments and international remittances (wherever allowed) (IMF, 

2019 p.6) 
23 A registered mobile money agent outlet can be a person, quasi-corporation, corporation or a machine that 

facilitates mobile money account registration, cash-in cash-out transactions, and customer support. Small retail 

shops and other retailers typically serve as agents in low-income and emerging economies (IMF, 2019 p.6).  
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used in a study by Kass-Hanna et al. (2021) to represent use of digital services. Further, in 2022 

GSMA reported 64 percent smart phone adoption in sub-Sharan Africa and 23 percent mobile 

internet subscribers at the end of 2021 (GSMA, 2022). One of the few studies that have focused 

on digital literacy and the adoption of mobile money was conducted by Kass-Hanna et al. 

(2021) who posit that for active participation in the digital economy, one requires knowledge 

and skills to operate digital gadgets such as phones and tablets. Basic digital skills are needed 

to operate a mobile money account. 

Financial Services availability is proxied by the number of financial institution 

branches. Access to financial services can be measured by the availability of bank branches; 

the more visible financial service access points means individuals are more likely to utilise 

banking services (Inoue and Hamori, 2016). Previous studies have used bank branches to 

represent availability of banking services. This study draws on the prior research and expands 

financial services availability to include deposit taking microfinance institution branches, 

credit unions and cooperatives and other deposit taking institutions as they provide financial 

intermediation services that the unbanked can access (Kass-Hanna et al., 2021; Van et al., 2021; 

Inoue and Hamori, 2016; Sha'ban et al., 2020).   

Financial inclusion is proxied by deposit accounts. Previous studies on financial 

inclusion have used bank account or financial institution accounts to proxy financial inclusion 

(Demir et al., 2022; Demirgüç-Kunt and Klapper, 2013; Chikalipah, 2017). The success of 

mobile money in Kenya is estimated to have resulted in 194,000 people moving out of poverty, 

representing two percent of the population (Suri and Jack, 2016). Other findings similar to the 

statistical data in Kenya find financial inclusion to have a significant impact on economic 

growth and poverty reduction (Sethi and Acharya, 2018; Sarker, 2001).  Bilan et al. (2019) 

posit that financial inclusion promotes the use of digital financial services and encourages 

financial innovation.  
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Table 3.2: Data field definitions and proxies for IMF, World Bank and ITU Dataset 

 Field Label Definition Source Previously Used 

Dependent Variables 

Number of 

registered mobile 

money accounts 

An account registered with a resident mobile money 

service provider that is primarily accessed using a 

mobile phone and can be used for basic financial 

transactions, including peer-to-peer transfers, bill 

payments, merchant payments and international 

remittances (wherever allowed) 

 

IMF Sha’ban et al. (2019) 

Number of 

registered mobile 

money agent 

outlet 

 a person, quasi-corporation, corporation, or a 

machine that facilitates mobile money account 

registration, cash-in cash-out transactions, and 

customer support. Small retail shops and other 

retailers typically serve as agents in low-income and 

emerging economies  

IMF  

Digital literacy 

Active Mobile-

broadband 

subscriptions per 

100 inhabitants 

Active mobile broadband subscriptions via a card, 

USB modem or handset 

ITU  

Financial Inclusion 

Deposit accounts 

with financial 

institutions 

Refers to all resident nonfinancial corporations 

(public and private) and individuals in the household 

sector who are the owners of deposit accounts in a 

financial institution. While calculating the number of 

depositors at each type of financial institution 

WB Jajah et al. (2022); 

 Sha'ban et al. (2020); 

Van et al. (2021); 

Chikalipah (2017) 

Financial Services Access 

Financial 

institution 

branches 

Includes branches of financial institutions that have 

financial intermediary as their principal activity such 

as commercial banks, credit unions and cooperatives, 

deposit taking microfinance institutions, other deposit 

takers. Non-deposit taking microfinance institutions 

and insurance companies are excluded from the 

sample. 

WB Kass-Hanna et al. 

(2021); 

Sha'ban et al. (2020); 

Van et al. (2021) 

Fanta and Makina 

(2019) 

Relative Advantage 

Value of mobile 

money 

transactions 

(during the 

reference year)  

Refers to the total amount (in millions of domestic 

currency) of mobile money transactions carried out 

by customers of all mobile money service providers 

during the reference year.  

 

IMF Sha’ban et al. (2019) 

Observability 

registered mobile 

money agents per 

km2 

can be a person, quasi-corporation, corporation or a 

machine that facilitates mobile money account 

registration, cash-in cash-out transactions, and 

customer support per 1000 km2 

 

IMF  

Control Variables 

GDP Growth 

Annual percentage growth rate of GDP at market 

prices based on constant local currency. Aggregates 

are based on constant 2010 U.S. dollars. GDP is the 

sum of gross value added by all resident producers in 

the economy plus any product taxes and minus any 

subsidies not included in the value of the products. It 

is calculated without making deductions for 

WB Demir et al. (2022) 
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depreciation of fabricated assets or for depletion and 

degradation of natural resources. 

Employment Refers to the percentage of adults in employment WB Sha'ban et al. (2020) 

Urbanisation 

Urban population refers to people living in urban 

areas as defined by national statistical offices. The 

data are collected and smoothed by United Nations 

Population Division. 

WB Lashitew et al. (2019) 

 

Mobile money attributes of relative advantage and observability are proxied by the 

value of mobile money transactions and registered mobile money agents per km2. One of the 

challenges in identifying proxies for mobile money attributes was that there were significant 

inconsistencies in data reported by countries for variables such as volume of mobile money 

transactions, average number of mobile money transactions per active mobile money account, 

outstanding balances on active mobile money accounts (IMF, 2022). However, for the purposes 

of this study the two proxies chosen were the most consistently reported by the countries in our 

sample. In addition, allow to test for the impact of innovation attributes as proposed by Rogers 

(2003). We follow a similar method of testing two attributes as adopted by Tobbin and 

Kuwornu (2011) who investigated the impact trialability and relative advantage on mobile 

money adoption in Ghana into their study. Different studies have highlighted different 

attributes of mobile money such as; secure and efficient remittances (Mugambi et al., 2014; 

Lashitew et al., 2019); ease of use given that the service is built around simple messaging 

system (SMS) technology (Asongu and Odhiambo, 2022a); the potential to be adopted because 

of observability; a user can observe their family and friends using mobile money (Narteh et al., 

2017); and the convenience of agents availability to facilitate withdrawal and deposit of funds 

(Economides and Jeziorski, 2017). Our study focuses on relative advantage and observability. 

Control Variables  

Control variables used in similar studies are considered for inclusion in our analysis. 

Specifically, GDP growth is used to reflect income growth and is expected to be positively 

associated with adoption of mobile money. As income grows, it is expected that people need 

financial services to manage their finances and therefore participate more in the financial 

system (Beck, 2016; Demirgüç-Kunt and Levine, 2009; Demir et al., 2022). Employment is 

used in our study because as economic activity increases, employment also increases and 

with it demand for financial services (Sha'ban et al., 2020). Thus, employment levels are 

expected to be positively associated with mobile money adoption (Sha'ban et al., 2020).   
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Urbanisation refers to the percentage of a population living in urban areas. The more 

urbanised, the more active an economy and therefore individuals have a higher propensity to 

interact with the financial system (Lashitew et al., 2019). Urbanisation is expected to be 

positively related to adoption of mobile money.  

3.3.2 Matrix of correlations for variables (IMF, World Bank ITU Dataset) 
To test for multicollinearity, we compile the correlation matrix presented in the Table 

3.3 below. The correlation matrix indicates generally low to moderate relationships among the 

variables, suggesting limited risk of multicollinearity. Registered mobile money accounts are 

moderately positively correlated with deposit accounts (r=0.540), indicating complementary 

relationship between digital and traditional financial inclusion mechanisms. Active mobile 

broadband displays a weak positive association with registered mobile money accounts 

(r=0.095), implying that connectivity alone does not directly translate into mobile money 

adoption. 

Registered mobile money agents per km2 are moderately associated with deposit 

accounts (r=0.393), indicating that agent density may play an important role in expanding 

financial access. Urbanisation shows a moderate positive correlation with deposit accounts 

(0.377) and branches (r=0.304), suggesting that traditional financial services remain more 

developed in urban settings. 

Overall, the correlations are below conventional multicollinearity concern thresholds, 

supporting inclusion of these variables in the regression analysis. Nore of the correlations 

exceed 0.6, suggesting that multicollinearity is unlikely to pose a significant concern in 

empirical models. 

Table 3.3 Matrix of Correlations for IMF, World Bank and ITU Dataset 

  Variables   (1)   (2)   (3)   (4)   (5)   (6)   (7)   (8)   (9) 

 (1) Registered MM Accounts 1.000 
 (2) Active Mobile Broadband 0.095 1.000 
 (3) Deposit accounts 0.540 0.286 1.000 
 (4) Branches 0.210 0.138 0.254 1.000 
 (5) Value of MM transactions 0.292 -0.069 -0.006 0.543 1.000 
 (6) Reg MM agents per km2 0.264 0.214 0.019 0.393 0.181 1.000 
 (7) GDP Growth 0.061 -0.158 -0.019 -0.069 0.010 0.090 1.000 
 (8) Urbanization 0.123 -0.023 0.377 0.304 -0.028 -0.123 -0.065 1.000 
 (9) Employment 0.200 -0.588 -0.277 0.029 0.042 0.202 0.100 -0.244 1.000 
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3.3.3 Model Specification for Chapter 4 (IMF, World Bank ITU Dataset) 
To examine the factors that affect adoption of mobile money, we run OLS regression 

using the equation below. Equation examines the association of mobile money adoption with 

digital literacy, financial inclusion, financial services availability and mobile money attributes 

of relative advantage and observability a set of control variables.     

𝑀𝑀𝐴𝑐,𝑡  =  𝛼 + 𝛽1𝐷𝐿𝑐,𝑡 + 𝛽2𝐹𝐼𝑐,𝑡 + 𝛽3𝐹𝑆𝐴𝑐,𝑡 + 𝛽4𝑀𝑀𝑅𝐴 𝑐,𝑡 + 𝛽5𝑀𝑀𝑂𝐵 𝑐,𝑡 + ∑ 𝜌𝑘

𝑘

𝑘 =1

𝑋𝑘,𝑐,𝑡 + 𝑢𝑐,𝑡 

             

Where MMA denotes mobile money adoption, which is represented by mobile money 

account ownership; DL refers to digital literacy, the ability to understand and interact with 

digital technology; FI represents to financial inclusion, the ownership of a financial institution 

account; FSA signifies access to financial services through availability of financial institution 

branches; MMRA indicates mobile money attribute of relative advantage; MMOB represents 

mobile money attribute of observability; and X embodies a collection of control variables used 

in this study. Finally, uc is the error term. 

3.4 Global Findex Dataset 

To address our research questions, we obtain data from the World Bank Global Findex 

Database24 survey for 2014, 2017, and 2021. The survey has been conducted every three years 

since 2011, and “contains indicators on access and use of formal and informal financial services 

and digital payments” (Dermiguc-Kunt et al., 2022, page XIX). The database has been 

extensively used to investigate the determinants of financial inclusion globally with a particular 

focus on financial institution or bank accounts (Allen et al., 2016; Mohammed et al., 2017; 

Demirgüç-Kunt and Klapper, 2012; Fungáčová and Weill, 2015; Asuming et al., 2019). 

Specifically, our study uses 2014, 2017 and 202125 data and focuses on mobile money usage 

as an indicator for financial inclusion for eighteen sub-Saharan African countries26.  For 

purposes of grouping countries according to the national level of mobile money usage, we 

adopt the Mobile Money Prevalence Index (MMPI) developed by GSMA (Andersson-

Manjang, 2021). The MMPI is a composite index that consists of three dimensions adoption27, 

 
24 Global Findex Database provides indicators of financial services usage over time, the data is a subset 

constructed from surveys for 2014, 2017 and 2021. 
25 2011 data is omitted because it did not include mobile money usage data. 
26 The country data compiled for this chapter matches the countries in the first empirical chapter for this PhD 

thesis. 
27 The number of mobile money accounts per adult, is described as the mobile money penetration rate. 
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activity28, and accessibility29 of mobile money. The purpose of this division is to allow 

countries to be grouped according to how established mobile money is in the country and to 

enable countries with similar levels of mobile money uptake to be analysed. In addition, this 

allows for generalisation in findings to be applied to countries with similar mobile money 

prevalence. 

The Global Findex survey is submitted as a questionnaire to 1000 respondents in each 

country, with response categories as below. For our analysis we remove all data with “Don’t 

Know” and “Refused to answer”. The yearly survey covers approximately 1000 respondents 

in 150 economies worldwide. Out of 48 countries in sub-Saharan Africa, 26 countries 

participated in the survey for all three years and therefore had more comprehensive data. 

However, the list was reduced to 18 countries to match countries that were analysed in 

Chapter 4 of this thesis. 

Response categories for World Bank Global Findex Survey 

Yes 1 

No 2 

Don’t Know 3 

Refused to answer 4 

 

3.4.1 Variable Selection 

Dependent Variables 
This study investigates the usage of mobile money by analysing three common services 

of mobile money: (i) sending domestic remittances, (ii) receiving domestic remittances, and 

(iii) paying utility bills through mobile money. The two most common functions of mobile 

money usage since its inception have been sending and receiving domestic remittances (Jack 

and Suri, 2011; Lashitew et al., 2019). Paying bills through mobile phones was used buy Demir 

et al. (2022) to represent fintech use.  In addition, GSMA (2023) report that bill payment 

through mobile money grew by 36% between 2021 and 2022, representing the highest growth 

in mobile money service and leading to bill payment becoming the third most commonly used 

mobile money service. We therefore use these common mobile money functions to investigate 

the factors that impact mobile money adoption as they represent the most common functions 

 
28 The share of registered accounts that are active on a 90-day basis. 
29 The number of agents per 100,000 adults. 
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of mobile money usage and therefore are indicative of financial inclusion through mobile 

money. 

Explanatory Variables 
Digital Literacy 

 Digital literacy is proxied by users that made payments online, using the assumption 

that a user who can facilitate an online payment is digitally literate. We apply the rationale used 

by  Kass-Hanna et al. (2021)  who proxied digital literacy with individuals using the internet 

and active mobile broadband subscriptions. We therefore reason than online payments proxy 

digital literacy because one needs digital skills to make online payments.30 

Financial Literacy 

 Financial literacy is proxied by measures of respondents who borrowed and saved by 

any means within the year. According to Xu and Zia (2012), a majority of the population in 

developing countries lack basic knowledge of financial products such as loans and savings. 

This view is supported by Nanziri and Leibbrandt (2018) who report that most people in rural 

areas of Africa had not heard of a bank account. Therefore, borrowing and saving provide a 

suitable representation of sufficient levels of financial literacy to operate mobile money.  

Demographic Variables 

 The demographic variables considered for this analysis are gender, education, income, 

and age. Previous studies that have investigated mobile money also analysed age (Akinyemi et 

al., 2020; Elena-Bucea et al., 2021)gender (Amoah et al., 2020; Reynolds et al., 2023); 

education (Akinyemi et al., 2020; Myeni et al., 2020); and income (Marumbwa, 2014; Nyoka, 

2019). We therefore employ the same rationale and choose the above demographic variables 

for this study. 

 

 

 

 

 

 

 
30 Further discussions on digital literacy can be found in section 2.3.6 
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Table 3.4: Data fields and proxies for Global Findex Dataset 

  Field Label Proxy Reference 

1 gender gender Mohammed et al. (2017) 

2 age Age Mohammed et al. (2017) 

3 education Education Mohammed et al. (2017) 

4 income  Income Mohammed et al. (2017) 

5 made payments online 

using the internet  

Digital literacy Kass-Hanna et al. (2021) 

6 Borrowed Financial literacy  

5 Sent domestic remittances 

through mobile phone  

Financial inclusion Myeni et al. (2020); Mugambi et al. (2014) 

8 Received domestic 

remittances through mobile 

phone  

Financial inclusion Myeni et al. (2020); Mugambi et al. (2014) 

9 Paid utility bills through 

mobile phone  

Financial inclusion Demir et al. (2022) 

 

3.4.2 Matrix of correlations for variables (IMF, World Bank ITU Dataset) 
 Table 3.5 below show individual level correlation matrix depicting explanatory 

variables used in Chapter 5 of this thesis. The individual-level correlation matrix shows 

generally weak relationships among explanatory variables, suggesting a low likelihood of 

multicollinearity. Digital literacy is positively correlated with financial literacy (r=132), 

income (r=0.145), and education (r=0.177), indicating that individuals with higher 

socioeconomic and human capital characteristics are more likely to possess stronger digital 

capabilities.  

 Education shows the strongest positive correlation with income (0.237), reflecting the 

expected relationship between educational attainment and earning capabilities. Gender shows 

weak negative correlations with digital literacy (r—0.055), financial literacy (r=-0.045), 

income (r=-0.106), and education (r=-0.095), pointing to gender-based differences in access to 

resources and skills. Overall correlations remain low (all below 0.3), indicating that 

multicollinearity is unlikely to pose a concern in the regression analysis conducted in Chapter 

6. 

Table 3.5 Matrix of correlations for Global Findex Dataset 

  Variables   (1)   (2)   (3)   (4)   (5)   (6) 

 (1) Digital Literacy 1.000 
 (2) Financial Literacy 0.132 1.000 
 (3) Gender -0.055 -0.045 1.000 
 (4) Income 0.145 0.062 -0.106 1.000 
 (5) Education 0.177 0.082 -0.095 0.237 1.000 
 (6) Age Group -0.044 -0.074 -0.009 -0.036 -0.250 1.000 
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3.4.3  Model Specification for Chapter 5 (Global Findex Dataset) 
To examine the factors that affect mobile money usage we run linear OLS regression 

using equation (1) below:  

𝐹𝐼𝑐,𝑡  =  𝛼 + 𝛽1𝐷𝐿𝑐,𝑡 + 𝛽2𝐹𝐿𝑐,𝑡 + 𝛽3𝐺𝑛𝑐,𝑡 + 𝛽4𝐼𝑛𝑐,𝑡 + 𝛽5𝐸𝑑𝑐,𝑡 + 𝛽6𝐴𝑔𝑐,𝑡 + 𝑢𝑐,𝑡  

Where FI denotes financial inclusion represented by mobile money usage, which is 

proxied by three different common services available through mobile money (sending mobile 

money, receiving mobile money ,and paying utility bills through mobile money), DL refers to 

digital literacy (the ability to understand and interact with digital technology), FL signifies 

access to financial literacy (proxied by the availability of financial institution branches), Gn 

represents gender (male or female), In refers to income levels, Ed represents the education level 

and Ag signifies age, finally, uc is the error term. 

Our model is similar to Kass-Hanna et al. (2021) who examined the impact of digital 

and financial literacy on financial behaviours. We examine the impact of digital and financial 

literacy on financial inclusion to determine if mobile money usage is representative of financial 

inclusion. We adapt the assessment of demographic variables from similar studies that have 

investigated age, gender, income difference and education on financial inclusion (Kass-Hanna 

et al., 2021; Asuming et al., 2019).  

 

3.5 Econometric methodologies 

3.5.1 Problems of endogeneity 
Endogeneity refers to “the situation when an explanatory variable is correlated to the 

error term” (Cameron and Trivedi, 2005 p. 72). Endogeneity can cause problems and render 

the techniques chosen to address the problems less effective (Lu et al., 2018). This could result 

in the techniques to address endogeneity being less effective and producing unreliable results. 

For example we do not used lagged variables in this thesis because for lagged variables to be 

effective the sample size should be more that 30 countries, this is because a lower number could 

result in the clustered standard errors not being reliable (Cameron and Miller, 2015).  Following 

direction from previous studies we do not use instrumental variables because regressions based 

on weak instruments can produce biased results than simple OLS that make for no correction 

for endogeneity (Larcker and Rusticus, 2010). Rossi (2014) suggests that instrumental 
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variables should only be used if there are strong valid instruments and there is a clear definitive 

problem of endogeneity.  Other  studies have indicated that instrumental variables cause more 

problems because the estimates become less reliable (Ketokivi and McIntosh, 2017; Murray, 

2006). We therefore acknowledge that there may be potential endogeneity in the datasets used 

in this thesis, however the data is unique and provides a strong basis for comparative analysis 

across countries in sub-Saharan Africa. Further, secondary data from multilateral organisations 

such as World Bank and IMF allow for inclusion of a wider range of populations and previously 

underrepresented countries in research to be investigated (Kumara, 2022; Fleischer and Khalil, 

2024). However, we acknowledge that the data only offers proxies for variables and may not 

accurately represent the areas to be investigated. For, purposes of our research the data is 

sufficient to provide insights and set the scene for future research that could collect primary 

data to improve data reliability. 

 Lu et al. (2018) posit that researchers may use fixed effects model to address problems 

of endogeneity. We adopt this methodology in this thesis and use country fixed effects and year 

fixed effects to address endogeneity in our panel data in Chapter 4 and Chapter 5 (Lu et al., 

2018; Ketokivi and McIntosh, 2017). Our thesis uses longitudinal panel data in Chapter 4 and 

survey data in Chapter 5. We adopt country and year fixed effects in Chapter 4 and country 

fixed effects in Chapter 5 to address endogeneity. 

 Another source of endogeneity is omitted variables, as it is difficult to capture all the 

variables that impact mobile money adoption; to address this we use control variables of 

employment, urbanisation, GDP growth and population. The control variables are used to 

potentially capture factors that may impact both the dependent and explanatory variables (Lu 

et al., 2018). Omitted variables are also addressed through the use of fixed effects, which 

address unobserved heterogeneity (Ketokivi and McIntosh, 2017). Simultaneity, “when the 

dependent variable and at least one explanatory variable are determined simultaneously” 

(Wooldridge, 2010 p.55). In Chapter 4 simultaneity may be present as financial inclusion 

increases, mobile money increases, therefore we use number of deposit accounts to measure 

financial inclusion which does not have a direct association with adoption of mobile money.  

In Chapter 5 data suggests as financial inclusion increases so does financial literacy and digital 

literacy. We address this through the choice of proxies that are not directly related to the 

dependent variable, our proxy for digital literacy made payments online represents use of 

digital skills but not directly related to mobile money usage, similarly our proxy for financial 
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literacy those who borrowed is not simultaneously impacted with mobile money adoption. We 

therefore address simultaneity through the choice of variables. 

3.6 Qualitative methods 
In Chapter 6 we adopt qualitative analysis to review themes in regulatory documents to 

understand the differences between the country-level regulations and guidelines covering 

mobile money in sub-Saharan Africa. We further identify themes that are classed as important 

in literature and have discussed in Section 3.6.3 of this chapter. The aim is to provide context 

and support to the empirical findings in Chapters 2 and 3 by analysing the regulations 

governing mobile money (Bowen, 2009). We draw themes from the documents to determine 

the document structure and establish the levels of cohesion between the regulations (Bowen, 

2009). 

This section discusses the methodology used and analyses undertaken to review the 

different regulatory documents for each country, with document analysis used to give meaning 

to the regulatory documents. Document analysis can provide supplementary research data that 

can be used to verify the findings of previous quantitative research studies (Bowen, 2009), and 

is suitable for providing supplementary research data to support previous findings.  Bowen 

(2009) suggests that document analysis can be conducted using ‘thematic analysis’, which 

involves identifying patterns and emerging themes in the data. The reviewer performs coding 

for each document, which can be based on pre-defined codes to attach meaning to text. We 

employ thematic analysis using the pre-defined themes identified in Section 3.6.3, based on 

recommended mobile money regulation areas documented in previous studies. 

 O'Neill et al. (2018) propose a step-by-step pedagogy for conducting a literature 

review. We apply a similar methodology, with some streamlining to suit regulatory document 

review.  Our method involves four general steps: selection of regulatory documents, coding 

regulatory documents, analysing of the regulatory documents and documenting the results. 

Table 3.6 below shows the 8- Step literature review against our 4- step review for regulations. 
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Table 3.6: Eight Steps to using NVivo for literature review and four steps to using NVivo for 

regulation review 

8-Steps to Using NVivo for Literature 

Review 

4-Steps to Using NVivo for Regulation Review 

Step 1 Set up NVivo Project Step 1 Select regulatory documents and import 

into NVivo Step 2 Searching Literature using 

NCapture Tool 

Step 3 Sort Literature, Prepare End Note, 

Importing into NVivo 

Step 4 Classifying literature creating a 

snapshot of your NVivo project 

Step 2  Code themes in regulatory documents 

Step 5 Visualisation Step 3 Analyse and visualise coded themes from 

regulatory documents Step 6 1st level Descriptive and Topic 

coding of literature review themes 

Step 7 Summarise your NVivo Project Step 4 Document findings of results 

Step 8 Write up 

Note: Table 3.6 shows the 8-Step method for literature review in NVivo from O'Neill et al. (2018) and the condensed 4-step 

method the study uses to review regulatory documents. The table shows which steps from the 8-Step method have been 

condensed when conducting the regulation review. 

We condense the method into four broad steps because our documents are readily 

available in the public domain and therefore do not require extensive searching and sorting 

(Bowen, 2009). Secondly, our documents are pre-classified by the type of regulation (payment 

systems and mobile money) and would not need to be reclassified. Further, the study uses pre-

determined themes identified from previous studies around mobile money regulation, therefore 

themes do not need to be identified as a separate step. NVivo supports documents to be 

imported, sorted and analysed qualitatively to establish probable meaning from the data 

(Dhakal, 2022). After the data has been coded, the groups of codes can be used to conduct data 

analysis, such as comparing the structure of documents and identifying the most commonly-

coded themes in each document (Dhakal, 2022). 

The remainder of this section is structured as follows. Section 3.6.1 discusses the first 

step which is the selection of regulatory documents used in this study. Section 3.6.2 follows 

with the second step, coding themes in the regulatory documents. Section 3.6.3 discusses the 

third step, the analysis and visualisation of results. The final step, documenting the findings is 

discussed in the results section 3.5, 3.6 and 3.7 and section 3.8 concludes. 
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3.6.1  Step 1: Selection of regulatory documents 
We first identified the regulatory authorities that provide oversight for mobile money 

in the countries listed in Chapters 2 and 3, before extracting a list of payments systems 

regulations and mobile money guidelines from the countries’ regulatory websites. Websites 

and documents in French and Portuguese (Mozambique, Cameroon, Congo, Guinea, 

Madagascar) were discarded as it was difficult to identify and translate the correct 

documentation into English. Some countries (for example, South Africa and Mauritius) do not 

have separate regulations for national payment systems and electronic/mobile money and were 

also discarded. The file format of regulations for Zambia, Zimbabwe and Nigeria was not 

readable in NVivo due to poor quality and thus these countries were also excluded from this 

study. The final sample comprised of seven countries: Ghana, Kenya, Malawi, Namibia, 

Rwanda, Tanzania, and Uganda. Figure 3.1 below shows the process adopted in selecting the 

regulatory documents. 
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Figure 3.1: Process of selecting regulatory documents for analysis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: Figure 3.1 depicts the document selection process and rationale used to filter out countries from the original sample. 

Identify Regulatory websites for 18 countries: 

Specifically, those countries investigated in Chapters 4 

and 5 of this thesis. 

 

Discard websites that are not in English as they 

would be difficult to navigate: Removed Mozambique, 

Cameroon, Congo, Guinea and Madagascar from the 

sample, resulting in 15 countries 

Download payment systems and mobile money 

regulations: South African and Mauritius do not have 

two sets of regulations and were removed from the 

sample, resulting in 13 countries 

Examine the file format for compatibility with NVivo 

by importing the documents into NVivo: Zimbabwe, 

Zambia and Nigeria were not readable in NVivo, 

resulting in final sample of 7 countries 

 

Final Sample: Ghana, Kenya, Malawi, Namibia, 

Rwanda, Tanzania and Uganda 
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After selecting the regulatory documents, the documents are imported into NVivo in 

either PDF or Microsoft Word (.docx) format to allow for coding. The documents were 

categorised into two categories: payments systems regulations and electronic money 

regulations. The purpose of this was to allow ease of processing of the groups of documents 

(O'Neill et al., 2018). A final list of the documents imported used for our analysis is provided 

in Table 3.7. 

Table 3.7: National Payment Systems and Mobile Money Regulations  

 National Payment systems E-Money/Mobile Money 

1 Ghana Payment Systems and Services 

Act (2019) 

Guidelines for E-Money Issuers in Ghana 

(2015) 

2 Kenya National Payments Systems 

Regulations (2014) 

Kenya E-Money Regulations (2013) 

3 Malawi National Payment Systems Act 

(2014) 

Guidelines for Mobile Payments Systems in 

Malawi (2011) 

4 Namibia Payment Systems 

Management Act (2023) 

Guidelines for Electronic Money Issuers in 

Namibia (2019) 

5 Rwanda Law Governing the Payment 

Systems (2021) 

Rwanda Regulations Governing the 

Electronic Money Issuers (2022) 

6 Tanzania National Payment Systems 

Act (2015) 

Tanzania Electronic Money Regulations 

(2015) 

7 Uganda National Payment Systems Act 

(2020) 

Uganda Mobile Money Guidelines (2013) 

 

Background of mobile money and regulations in sample countries 
This section provides contextual background to the inception of mobile money in the 

seven jurisdictions.  As documented in Chapter 4, most sub-Saharan African countries 

introduced mobile money between 2007-2014 (Scharwatt et al., 2014; Suri, 2017). Most of the 

countries followed the approach taken by Kenya and introduced regulations after mobile 

money had been in operation for several years, allowing mobile money to develop before 

providing regulatory oversight (Argent et al., 2013; Jack and Suri, 2014). The background for 

each country provides understanding on how mobile money and the regulatory environment 

evolved. 

Ghana 
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Mobile money was launched in Ghana in 2009, which followed issuance of Guidelines 

of E-Money Issuers in Ghana in 2015 (Amon, 2022). Mobile money in Ghana is regulated by 

the Bank of Ghana. The advent of mobile resulted in a change in the payment systems 

landscape in the country which necessitated the revision of the Payment Systems Act (2003) 

to Ghana Payment Systems and Services Act (2019) to govern all payment systems including 

mobile money (Amon, 2022). The regulator, Bank of Ghana took a deliberate position of 

categorising mobile money as fintech and an enabler to achieving financial inclusion (Senyo 

et al., 2022). The active involvement of the regulator resulted in creating an environment where 

mobile money could thrive.  

Kenya 

Kenya pioneered mobile money in 2007, however the regulator Central Bank of 

Kenya did not issue regulations till 2013. Because of the newness of mobile money Central 

Bank of Kenya took a learning approach and decided to observe how the innovation evolved 

before moving to issue governing regulations (Suri, 2017). The Central bank of Kenya issued 

the National Payments Systems Regulations (2014) and the Kenyan E-Money Regulations 

(2013) to govern mobile money operations. Kenya did a “test and learn” approach to mobile 

money regulations and focused on promoting mobile money to send domestic remittances 

which was instrumental to the success of mobile money in the country (Argent et al., 2013). 

Malawi 

Malawi introduced mobile money in 2012, the regulator Reserve Bank of Malawi 

issued guidelines in 2011 before the introduction of mobile money (Madise, 2019). The 

jurisdiction revised the National Payment Systems regulations in 2014 to other aspects 

including mobile money. In 2014, two years after mobile money had been introduced the 

country reported 4% mobile money account ownership (Demirgüç-Kunt et al., 2022). Despite 

mobile money being launched and offering the promise of financial inclusion, adoption in 

Malawi has been low, some scholars have suggested this is due to poor regulation which is not 

enforced (Madise, 2014). 

Namibia 

Mobile money was introduced in Namibia in 2014 by Mobile Telecommunications 

Limited (MTC) (Matongela, 2014). The uptake has not been as prominent in the country 

largely because a lot more people own bank accounts, in 2021 Namibia reported 66% of 
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people with a financial institution account (Demirgüç-Kunt et al., 2022). Namibia followed 

the trend of most countries in our sample and issued Namibia Payment Systems Management 

Act (2023) and Guidelines for Electronic Money Issuers (2019) after mobile money had been 

launched. 

Rwanda 

Mobile money in Rwanda was launched in 2011 and by October 2012 11.5 percent (1.2 

million people) had registered on mobile money (Argent et al., 2013). Approximately 10 years 

after the launch of mobile money Rwanda introduced Rwanda Law Governing the Payments 

systems (2021) and Rwanda Regulations Governing the Electronic Money Regulations (2022).  

Their wait-and-learn approach to introducing  regulation is synonymous with the approach 

taken by Kenya after mobile money was introduced (Jack and Suri, 2011). 

Tanzania 

Mobile money in Tanzania was launched in 2009 and enjoyed considerable success, by 

the end of 2012, 35% of households had at least one mobile money account (Abiona and 

Koppensteiner, 2022; Economides and Jeziorski, 2017).  Bank of Tanzania issued the Tanzania 

National Payment Systems Act (2015) and Tanzania Electronic Money Regulations (2015) to 

govern the regulatory environment of mobile money. Low literacy levels in Tanzania had a 

negative impact on mobile money adoption, however regulators allowed interoperability across 

all mobile money platforms which contributed to the success of mobile money (Suri, 2017). 

 

Uganda 

Mobile money was introduced in Uganda in 2009 and by June 2012 the country 

reported over 17.6 million subscribers (Munyegera and Matsumoto, 2016). Munyegera and 

Matsumoto (2016) attribute the rapid adoption of mobile money in Uganda to the rapid 

adoption of mobile phones, which increased from 52% to 73% between 2009 to 2012. This 

increased use of mobile money for bill payments (school fees, utility bills, transport) 

(Ndiwalana et al., 2010). Mobile money is governed by the Uganda Mobile Money Guidelines 

(2013) and the National Payment Systems Act (2020). 

3.6.2  Step 2: Theme Identification and coding 
 Depending on the financial landscape, countries could focus on different areas of 

importance in their regulations. Prior studies have identified six key areas that constitute good 

mobile money regulation:  customer due diligence (Suri, 2017; Aron, 2017); trust account to 
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manage customer funds (Suri, 2017; Di Castri, 2018); interoperability of mobile money systems 

(Burns, 2018; Suri, 2017); management of mobile money agents (Madise, 2019; Bahia et al., 

2020); setting transaction limits on accounts (Suri, 2017; Madise, 2019); and promoting 

consumer protection (Aron, 2017; Martin, 2019).  Different jurisdictions will have different 

areas of focus, for example in Kenya the focus on sending domestic remittances was 

instrumental in the success of mobile money in the country (Argent et al., 2013). However, the 

remittance model failed in Tanzania because of low financial literacy levels. Interoperability 

proved more important in Tanzania, allowing interoperability across all mobile money 

platforms in the country was instrumental to the success (Suri, 2017).  The remainder of this 

discusses each of the themes in detail. 

Customer Due Diligence 
Customer Due Diligence (CDD) also known as  Know Your Customer (KYC)  involves 

obtaining personal information about customers before entering into a business service or 

agreement (Di Castri, 2018).  The process involves screening and running various background 

checks on customers to assist businesses in establishing the credibility of their customers 

(FATF, 2012-2020). The Financial Action Task Force (FATF) recommends screening 

customers to combat Money Laundering and Terrorist Financing (ML/TF) risks. FATF 

recommendations “allow for simplified due diligence to process low-risk customers, products, 

and services” (Jayasekara, 2021, p.151) , however, regulators often stand on the side of caution 

when it comes to enabling regulation for fear of opening loopholes that could be exploited 

(Celik, 2021). Di Castri (2018) argues that the ML/TF risks posed by mobile money are low 

because customers are usually low income and transactions are low in value, therefore 

customers can be allowed to undergo simplified due diligence. In addition, he posits that 

because the transactions are electronic, they can be easily monitored, and criminal activity can 

be caught. A report published by GSMA on mobile money found improved access to digitalised 

payments in nine countries that applied flexible KYC onboarding requirements during the 

Covid-19 pandemic (Anderson-Manjang and Nghavi, 2021). However, Malady (2016) states 

that security issues in digital transactions are a concern for regulators, therefore simplified 

KYC should be avoided to mitigate against customers who may undergo simplified KYC to 

exploit the system.  

Know Your Customer (KYC) or Customer Due Diligence (CDD) requirements can 

serve as a deterrent to financial inclusion efforts, particularly for the poor who often lack 

appropriate documentation (Arner et al., 2019). Arner et al. (2020) propose digital 
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identification as a pillar for financial inclusion. However, for the poorest countries this is a 

challenge as customers do not have formal identification and implementing digital 

identification can be costly due to infrastructural challenges (Hollanders, 2020). Most 

applications allow customers to register online or through mobile phones so that customers do 

not need to visit physical structures for registration. This is a challenge, however, for less 

developed countries in Africa, where internet is expensive and literacy levels are low 

(Yermack, 2018).  

Consumer Protection 
With the penetration of fintech products in the financial sector, regulators need to 

address the issues of consumer protection. Consumer protection regulation “is designed to 

protect the ability of consumers to make informed choices among competing options, by 

ensuring that consumers are protected from coercion, deception, and other influences that are 

difficult to guard against” (Averitt and Lande, 1997, p. 716-717). Consumer protection is 

essential, particularly when dealing with the vulnerable segment of society, that is, low-income, 

poor communities that are largely financially illiterate (Sanderson et al., 2018; Garz et al., 

2021). Financially underserved or excluded customers often lose trust in products when they 

encounter problems they perceive to be significant, for example, application disconnecting and 

failing to login (Bongomin and Ntayi, 2020b). Garz et al. (2021) further explain that in some 

situations financial innovation has the potential of doing more harm to customers through 

fraud, lack of understanding of charges, and collusion among others. A consumer could 

unintentionally subscribe to an expensive service that they do not need without knowing what 

they have done and lose money through the process. In addition, consumers may not have 

adequate knowledge to get themselves out of such a situation. 

The Africa Development Bank (ADB) reported a case in Bolivia in the early 2000s 

where consumers were left over-indebted and service providers maximising their profits, 

largely due to financial illiteracy, unethical practices, and an inadequate regulatory framework 

(Hannig and Jansen, 2010). To avoid similar situations, regulators have taken the initiative to 

formulate consumer protection policies and regulations, that need to be adhered to by new 

market entrants. Zimbabwe launched a National Financial Inclusion Strategy whose core pillars 

include consumer protection with the aim of emphasising the importance of financial inclusion 

(Sanderson et al., 2018). The World Bank recommended strengthening consumer protection 

and supervisory capacity in the Middle East and North Africa (MENA) region (Pearce, 2011). 

Practical examples of implementing consumer protection regulation include Kenya and Peru. 
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Kenya enacted the Consumer Protection Act in 2012, however, there are still deficiencies in 

specific-product security and a shortfall as to which regulatory body should enforce the 

provisions of the Act (Malala, 2013; Malala, 2018). In contrast, regulators in Peru implemented 

successful consumer protection oversight where the regulator monitors consumer protection 

policies and procedures of financial institutions, holding them accountable (Hannig and Jansen, 

2010). Having a consumer protection regulation in place, while recommended, should be 

enforced by a strong oversight function to ensure institutions are complying with the consumer 

protection requirements. 

Interoperability 
Interoperability can exist at many levels within the mobile money system. On the one 

hand, interoperable systems enable customers to transact with any provider with minimum or 

no charges (Aron, 2017).  On the other hand, interoperable mobile money systems interface 

with other systems within the payment systems landscape, such as banks, utility providers, and 

international remittance agencies among others (Paelo and Roberts, 2022). The interoperability 

of mobile money can benefit both customers and mobile money service providers because it 

allows seamless transactions, provides a platform for customers to transact, and ensures that 

the platform is sustainable (Di Castri, 2018).  The challenge is whether to force interoperability 

through regulation or let the market evolve and define interoperability levels that support 

competition between different mobile money suppliers and benefit customers (Di Castri, 2018; 

Madise, 2019).  Interoperability can occur at different levels, with most regulators requiring 

bank-to-mobile money provider interoperability. This is because in most countries there is an 

overlap between users who use bank services and mobile money services, necessitating 

seamless transfer between the two (Paelo and Roberts, 2022). However, account-to-account 

interoperability, where accounts are provided by different mobile money suppliers is not 

enforced. Some scholars argue that for the full benefits of digital financial services to be 

realised account-to-account interoperability should be enforced (Aron, 2018). 

 In Malawi, a customer can transfer funds between different providers, but you cannot 

transact using the same service, that is one cannot use an agent for a different network to deposit 

money into their account (Madise, 2019). Kenya implemented full interoperability of mobile 

money services in April 2018 after regulators waited for the market to mature (Paelo and 

Roberts, 2022).  Another important aspect of interoperability is allowing international 

remittances. In Rwanda, over $76 million in international remittances has been received 

through mobile money (Argent et al., 2013).  Regulation can prevent interoperability barriers 
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from being erected by competitive service providers who could monopolise the market (Paelo 

and Roberts, 2022).   

Transaction Limit 

Mobile money regulators often seek to maintain the integrity of the system by setting 

transaction limits to curb mobile money fraud (Di Castri, 2018). Transaction limits can be set 

depending on the customer risk levels, low-risk customers with minimum KYC requirements 

will often have lower limits (Suri, 2017). Because transactions through mobile money are 

usually low in value, the limits do not harm low-risk users (Burns, 2018). Setting transaction 

limits helps curb ML/TF risks by allowing patterns to be detected; breached limits on customer 

accounts to be identified; and agents transacting beyond the limit amount to maximise 

commissions to be reprimanded (Argent et al., 2013). However, criminals can split transactions 

between multiple accounts and send lower limits to avoid being detected (Di Castri, 2018). 

Other regulators such as the Bank of Uganda require transaction limits to be set by the mobile 

service provider, should the provider want to increase the limits they must seek regulatory 

approval (Katusiime, 2021). In Malawi, mobile money providers can set transaction and daily 

limits provided they adhere to AML/CFT regulations (Madise, 2019). Argent et al. (2013) 

argue that including mobile money limits in the law ensures transparency and does not stifle 

development because mobile money transactions are usually small the limits do not constrain 

the customers. 

Transaction limits have been set at the corporate level to enable companies to pay 

salaries through mobile money in some jurisdictions (Aron, 2017; Argent et al., 2013). In 

Rwanda, the Bank of Rwanda approves transaction limits when granting a mobile money 

license. Companies that pay salaries through mobile money are granted higher limits to allow 

high transfers into their employee accounts (Argent et al., 2013). Similarly in Kenya to 

facilitate more digital payments, the transaction limits for customer-to-business payments were 

revised (Aron, 2017). This allows customers to pay for goods in bulk, purchase fuel and other 

commodities directly from businesses without worrying about lower limits that are imposed on 

person-to-person transfers. The merchant is required to seek approval from the Central Bank 

of Kenya to allow the high transaction limits.   

Trust Account 
Trust accounts are there to facilitate the integrity of the mobile money system: the 

mount of mobile money in circulation should always be the same as the amount held in trust 
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(Di Castri, 2018; Madise, 2019).  Regulation governing trust accounts not only encompasses 

how it operates but also whether interest can be earned on the account and how the interest is 

distributed  (Suri, 2017).  Most African countries earn money on the trust account. For example, 

in Malawi and  Tanzania interest is distributed to the mobile money account holders, and in 

Kenya it is given to charity (Suri, 2017).  Regulators require support consumer protection by 

protecting funds in trust accounts from creditors or bankruptcy (Di Castri, 2018). Madise 

(2019) cites that failure to protect the funds could lead to problems should the bank or mobile 

money provider become insolvent.  Some jurisdictions require opening more than one trust 

account, especially where the market is mature and the amounts are large (Aron, 2017). The 

auditability of trust accounts further mitigates money laundering risks and breaches in 

transaction limits (Katusiime, 2021). 

Agent Management 
Agents are an integral part of mobile money network as they are the customer facing. 

Agents need to be trained to deliver quality customer service and be able to monitor ML/TF 

risks. An important aspect of agent monitoring is agent non-exclusivity, allowing agents to 

transact with multiple mobile money service providers can be beneficial for customers and 

mobile money service providers (Madise, 2019). However, Di Castri (2018) argue that agent 

exclusivity can be perceived as a strategy for competition. Regulation should provide for 

improving allowing the ease of developing an agent network thereby supporting financial 

inclusion by increasing mobile money access points (Suri, 2017). The number of agents in 

Kenya, Tanzania and Uganda is almost triple the number of bank branches due to enabling 

regulations covering mobile money agents (Suri, 2017).   

In Kenya the National Payment Systems Regulations were revised in 2014 to prohibit agent 

exclusivity, however, the pioneers of mobile money, Safaricom had signed exclusivity 

agreements with their agents before the regulations were put in place creating barriers for other 

market entrants (Paelo and Roberts, 2022).  The regulators had to intervene to enforce agent 

non-exclusivity. To avoid similar occurrences Bank of Rwanda mandated agent non-

exclusivity when mobile money services were first introduced (Argent et al., 2013).  A common 

requirement in regulations is the training of agents to ensure that they conduct adequate 

customer due diligence at onboarding, and are aware of transaction limits and ML/TF risks (Di 

Castri, 2018).  Training and providing agent oversight is the responsibility of the mobile money 

provider (Argent et al., 2013; Aron, 2017). Regulators can help enhance consumer protection 
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by requiring agents to disclose transaction fees to ensure customers are not overcharged (Di 

Castri, 2018) 

Themes identified from literature are summarised in Table 3.8 below. 

Table 3.8: Themes coded in NVivo, focus areas and related journal articles 

Theme (coded in NVivo) Focus Area Related Journal Article 

Transaction limit Reporting aggregate 

transactions, transaction limits, 

daily limits 

Suri (2017); Aron (2017); 

(Argent et al., 2013; Burns, 

2018) 

Trust Account Trust account, interest 

distribution 

Suri (2017);Di Castri (2018); 

(Madise, 2019) 

Interoperability Interoperability, international 

remittances, platform 

interoperability 

Suri (2017); Di Castri 

(2018); (Aron, 2018) 

Money Laundering Know Your Customer and 

AML/CFT considerations 

Martin (2019); Bahia et al. 

(2020); Argent et al. (2013) 

Agent Management Agent monitoring, training, 

exclusivity 

Aron (2017); Suri (2017); 

Madise (2019); Martin 

(2019); Bahia et al. (2020) 

Consumer Protection Consumer Protection and 

financial inclusion 

Bahia et al. (2020); Aron 

(2017); Martin (2019) 

 

Document analysis has been used in studies to identify patterns and themes across 

documents to give them meaning (Wood et al., 2020). We use NVivo software to examine the 

fourteen regulatory documents highlighted in Table 4.2 above and broadly code the text into 

the themes documented in Table 4.3 above. Coding text involves categorising the text into 

sections and grouping those sections under identified themes (Dhakal, 2022). The process of 

coding involves reading through the documents and identifying themes, which are then 

recorded through codes in NVivo (Azeem et al., 2012). The coded themes represent the topics 

found in the documents that are under the themes identified in Table 3.6, and these are 

subsequently used in the analysis to compare and isolate similarities and differences between 

the documents. The coded themes are used to compare similarities between countries governing 

payment systems and mobile money regulations and identify differences in country regulations. 
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Furthermore, the thematic analysis allows us to conduct a cross-country analysis of the 

payment systems and mobile money regulations 

3.6.3  Step 3: Analysing the Regulatory Documents 
We employ two main methods to assess the themes coded in the regulatory documents. 

Firstly, we use comparison diagrams to determine similarities in the coding structure of the 

regulatory documents. This allows us to assess similarities between regulatory documents. 

Secondly, we examine the frequency of coded themes to determine which themes are 

prominent in the documents in each jurisdiction. This analysis allows us to identify which 

themes are more important for each country.  

Comparison diagram analysis 

Comparison diagrams show how themes connect two or more documents, with more codes 

connecting the documents signifying a greater similarity in the key issues addressed by the 

documents (O'Neill et al., 2018).  We use the comparison diagrams to determine the similarity 

between the themes coded in the payment systems and mobile money regulations thereby 

reducing regulatory ambiguity (Easley and O’Hara, 2009). The comparison diagram shows 

which themes connect which documents and allow assessment of how similar documents are. 

This study uses comparison diagrams to show how themes are connected between the payment 

systems and mobile money regulations. This allows a review of the structure of the documents 

based on coding and allows the determination of which themes are prominent in the regulatory 

documents. The main purpose of using a comparison diagram is to show where two documents 

are similar and where they are different concerning discussed themes (O'Neill et al., 2018).  

The comparison diagram is supported by the Jaccard Coefficient which provides a measure 

of the similarities in the themes present in the two documents (O'Neill et al., 2018). Lau et al. 

(2003) propose a similarity analysis that compares a set of government regulations to determine 

how similar they are. They produce a similarity score between 0 and 1. The Jaccard coefficient 

ranges from 0 (no similarity) to 1 (identical sets). Previous clustering and similarity studies 

interpret Jaccard values using threshold ranges to facilitate interpretation of similarity strength. 

For example, clusters with Jaccard similarity values above 0.6 indicate meaningful and strong 

similarity (Tang et al., 2021; Sánchez et al., 2023). Similarly, cluster stability research 

considers values above approximately 0.5 as representing moderate similarity (Ferris et al., 

2025). Koutras et al. (2024) suggests that coefficients below 0.3 represent weak similarity 

among samples. Based on these conventions, this study interprets Jaccard similarity as low 
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(0.0–0.300), moderate (0.301–0.600), and high (>0.600) to evaluate cohesion among 

regulations. 

 Evaluating the similarity between both regulatory documents has the potential to provide 

insights into the cohesion between regulations, and possibly provide ways of reducing 

ambiguity aversion experienced by individuals wishing to open mobile money accounts or 

firms wanting to provide mobile money services (Easley and O’Hara, 2009), where ambiguity 

aversion can arise from “unbanked” or “underbanked” individuals who could choose not to 

participate in mobile money if the ambiguity between regulations is perceived as too high 

(Easley and O’Hara, 2009).  

Frequency of coded themes 

The frequency of coded themes reveals the number of themes coded in a document and 

allows the identification of themes that are more important to a particular jurisdiction. Further, 

the analysis allows separation of prominence of themes by documents. This review allows 

determination on how often a theme is discussed in the document, which could indicate how 

important the coded theme is to that jurisdiction (Bowen, 2009). The charts produced give a 

visual representation of the coded themes in the document. This assists in giving meaning to 

the data and interpreting the structure of the themes in the document (O'Neill et al., 2018). 

Further, to conduct a cross-country analysis we standardise the frequencies of the themes 

documented in the payment systems and mobile money regulations. 

3.7 Step 4 - Results 

This section documents the results of the qualitative document analysis presented by 

country. We analyse the structure of each document by country and compare the payment 

systems regulations and electronic money regulations to see if common themes are available 

in each document. We also look at the correlation between themes within the documents and 

the correlation of the documents the same. The following discussion highlights the findings for 

each of the countries examined in this study. Our results are based on Figure 3.2 and Figure 

3.3. Figure 3.2 represents the comparison diagrams for the payment systems and mobile money 

regulations for the countries in our sample and Figure 3.3 displays the bar charts of the number 

of coded themes in each regulatory document. Results for individual countries in our sample 

are represented by Panel A-G in both Figure 3.2 and Figure 3.3. 
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3.7.1 Ghana 
Comparison diagrams of documents 

We investigate the prominent themes in the payment systems and mobile money 

regulations by conducting an in-country document analysis. Figure 3.2: Panel A below 

represents the structure of the themes coded between the payment systems and mobile money 

regulations in Ghana. The comparison diagram compared the themes coded in two documents 

and highlights the structure of the documents based on the coded themes. Figure 3.2: Panel A 

reveals that themes of anti-money laundering, consumer protection, transaction limit, trust 

account and agent management are highlighted in both documents. However, interoperability 

is only discussed under payment systems regulations which state that interoperability is not 

mandatory but optional. This is supported by the payment systems act; 

“A person who is licensed as a payment service provider by the Bank of Ghana in accordance with 

this Act may provide the following services: 

(f) facilitation of interoperability of payment systems and services among payment systems 

providers;” (Ghana, 2019, p.10)  

The Jaccard coefficient measuring the coding similarity between the two documents is 

high (0.813), indicating a strong similarity between the themes presented in the two regulations. 

This could indicate less ambiguity between the documents and, therefore, a clearer 

harmonisation between what is prescribed in the payment systems and electronic money 

regulations, resulting in less ambiguity aversion and therefore more adoption of mobile money 

(Easley and O’Hara, 2009). For example, the wording of consumer protection in both 

documents illustrates the similarities between the themes addressed in the documents. 

Payment systems regulations 

“An electronic money issuer, a payment service provider, or an agent of the electronic money issuer 

or the payment service provider shall adhere to the universal principles on consumer protection 

including 

(c) sufficient and accessible information to customers on the rights and responsibilities of the 

customers” (Ghana, 2019, p.32) 

E-money guidelines 

“E-money issuers are under strict obligation to fully adhere to any rules issued by the Bank of Ghana 

pertaining to consumer protection as well as such basic principles of consumer protection such as: 

 

(1) Equitable, honest, and fair treatment of all customers, notably, vulnerable groups such as the 

illiterate, women and the physically challenged.” (Ghana, 2015, p.19)  

 



115 
 

Both the payment systems regulations and e-money guidelines highlight the need for 

providers to protect consumers. This removes any ambiguities that could result from consumer 

protection issues and could work to provide potential users with the assurance that the 

regulations are customer centric.  

Comparison of the number of coded themes per type of regulation 

We review the number of coded themes in regulations and guidelines to assess in which 

document the themes are more prominent. Figure 4.3 Panel: A below shows a comparison of 

themes coded for payment systems regulations and electronic money guidelines in Ghana. The 

results indicate that adherence to transaction limits is very important in Ghana. The payment 

system regulations provide the general provisions of transaction limits, whereas the electronic 

money regulations provide the detailed provisions as illustrated by the two quotations below: 
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Figure 3.2: Comparison diagrams depicting coded themes for the countries in the sample 

Panel A: Ghana Panel B: Kenya Panel C: Malawi Panel D: Namibia 

 
 

 

 

Panel E: Rwanda Panel F: Tanzania Panel G: Uganda  

 
 

 

 

Note: Figure 3.2 above   represents the structure of themes coded in the payment systems and mobile money regulations across seven countries in sub-Saharan Africa. Panel A represents Ghana; 

Panel B represents Kenya; Panel C represents Malawi; Panel D represents Namibia;  Panel E represents Rwanda; Panel F represents Tanzania and Panel G represents Uganda. 
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Figure 3.3: Comparison of themes coded in regulations and guidelines for countries in 

the sample 

Panel A: Ghana Panel B: Kenya 

  

Panel C: Malawi Panel D: Namibia 

  

Panel E: Rwanda Panel F: Tanzania 

 
 

Panel G: Uganda  

 

Key 
      Mobile money Regulations 

 

      Payment systems Regulations 

Notes: Figure 3.3 shows bar graphs representing the number of coded themes for payment systems and mobile money 

regulations. Panel A represents Ghana; Panel B represents Kenya; Panel C represents Malawi; Panel D represents Namibia; 

Panel E represents Rwanda; Panel F represents Tanzania and Panel G represents Uganda. 
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Payment Systems  

“An account is subject to a maximum balance limit, an aggregate daily transaction limit and an 

aggregate monthly transaction limit determined by the Bank of Ghana.” (Ghana, 2019, p.59) 

 

“An electronic money issuer who fails to comply with the transaction limit specified in this section, 

is liable to pay to the Bank of Ghana an administrative penalty of five thousand penalty units.” 

(Ghana, 2019, p. 24) 

 

E-money Guidelines 

“Customer e-money accounts have been categorised in three levels as part of a risk-based approach 

to KYC. Minimum KYC accounts, intended as a first step towards financial inclusion for the 

unbanked, are subject to very low transaction limits and correspondingly low documentation 

requirements, while Medium KYC accounts have intermediate transaction limits and 

documentation requirements and Enhanced KYC accounts give access to high limits but come with 

bank grade account opening requirements. Furthermore, over-the-counter transactions have been 

categorized separately.” (Ghana, 2015, p.8) 

 

The mobile money guidelines further stipulate the amounts allowed to be transacted in 

each category. This could provide a basis to remove any uncertainty on the amounts allowed 

to be transacted using mobile money. As per quotations above, mobile money transactions are 

subject to maximum balance limit, daily transaction limit and monthly transaction limit. 

Further, penalties are imposed to issuers who do not adhere to the limit. Setting transaction 

limits helps monitor money laundering operations and protects the integrity of the financial 

system (Madise, 2019).  

The results show that emphasis on consumer protection and agent management in 

Ghana is important in the payment system regulations. Madise (2019) highlights the 

importance of managing agents in line with consumer protection as agents are the ones who 

interact with the customers. 

3.7.2 Kenya 
Comparison diagrams of documents 

We investigate the prominent themes in the payment systems and mobile money 

regulations by conducting an in-country document analysis. Figure 3.2 Panel: B below 

represents the structure of the themes coded between the payment systems and mobile money 

regulations in Kenya. Figure 3.2 Panel: B reveals that themes of anti-money laundering, 

consumer protection, transaction limit, trust account and agent management are highlighted in 

both documents. However, interoperability is discussed under payment systems regulations 

and not under the mobile money guidelines. In Kenya, interoperability is mandatory and 

requires the payment service provider to have interoperable systems as per the quotation below; 
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“A payment service provider shall use systems capable of becoming interoperable with other 

payment systems in the country and internationally.” (Kenya, 2014, p.701)  

 

The Jaccard coefficient measuring the coding similarity between the two documents is 

high, 0.786, indicating that there is a strong similarity between the themes presented in the two 

documents. Therefore, there is minimal grey area in the regulations governing mobile money 

in Kenya.  

Comparison of the number of coded themes per type of regulation 

Panel B of Figure 3.3 shows comparisons of themes coded for payment systems and 

electronic money regulations in Kenya. The results reveal a stronger emphasis on trust account, 

consumer protection and agent management in the payment regulations whereas the electronic 

money regulations are skewed towards consumer protection and agent management. Emphasis 

on agent management in both documents signifies the importance of agent management. 

Failure to provide adequate agent oversight could result in fraud and agents taking advantage 

of consumers (Gilman and Joyce, 2012; Akomea-Frimpong et al., 2019). The payment systems 

regulations stipulate how payment service providers are liable for the conduct of their agents, 

while the example from the E-money regulations stipulates how payment service providers 

should ensure agents comply with the anti-money laundering regulations. The emphasis is on 

payment service providers providing oversight over mobile money agents. 

Payment systems regulations 

“A payment service provider is liable to its customers for the conduct of its agents, 

performed within the scope of the agency agreement.” (Kenya, 2014, p.699) 

 

Electronic money regulations 

“E-money issuers shall ensure that they and their agents comply with the applicable provisions of 

the Proceeds of Crime and Anti-Money Laundering Act and the regulations issued in terms of the 

said Act.” (Kenya, 2013, p.9) 

 Clear cohesion and provisions within the regulations can result in a less ambiguous 

and enabling regulatory environment that promotes mobile money adoption (Jack and Suri, 

2014). 

3.7.3 Malawi 
Comparison diagram of documents 

Panel C of Figure 3.2 above represents the structure of coded themes within the two 

regulatory Malawi. There is a clear disconnection of themes, with the only prominent themes 
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in both documents being anti-money laundering and consumer protection. The other themes of 

trust accounts, transaction limits, agent management, and interoperability are covered in 

mobile money regulations. The Jaccard coefficient is low, 0.167, indicating that there is limited 

similarity between the themes presented in the documents. This could result in a “non-

enabling” environment because there could exist ambiguities between the two regulations 

(Burns, 2018).  

Because guidelines are not enforceable, enforcing the provisions may be a challenge in 

Malawi. For example, in Malawi, because interoperability is not enforceable through the Act, 

but supported in the guidelines, the two mobile money providers reached an interoperability 

agreement by themselves (Madise, 2019). The quotation below suggests the technology to be 

interoperable should be available, but the regulation does not state the cost of not being 

interoperable. The quote below on interoperability is taken from the mobile payment 

guidelines. 

“The technology deployed to deliver mobile payments services should comprise a set of interoperable 

infrastructure modules that work seamlessly across heterogeneous networks.” (Malawi, 2011, p.13)  

 

Comparison of the number of coded themes per type of regulation 

We review the number of coded themes in the regulations and guidelines to assess 

which themes are more prominent per document. Panel C of Figure 3.3 above shows a 

comparison of themes coded for payment systems regulations and mobile money guidelines in 

Malawi. The results indicate that despite the payment systems regulations covering anti-money 

laundering and consumer protection the coverage is minimal.  This suggests that the main 

regulatory document governing mobile money in Malawi is the mobile money guidelines. The 

most prominent themes in the guidelines are consumer protection and agent management. 

Managing agents properly can ensure that consumers are protected (Di Castri, 2018; Madise, 

2019). For example, the mobile payments guidelines provide that customer identity should be 

secure through the mobile money system.  

“The activation process, which should be through secure messaging systems, should ensure integrity 

and security of customer’s identity;” (Malawi, 2011, p.18) 

 

Failure to secure a customer’s identity could result in fraud which would compromise 

the integrity of the mobile money system (Fitzhenry, 2022). Customer knowledge that they are 

protected against fraud could encourage more uptake of mobile money.  
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3.7.4 Namibia 
Comparison diagram of documents 

Panel D of Figure 3.2 above represents the structure of the coded themes in the payment 

systems and mobile money regulations. The diagram shows that the four themes of trust 

accounts, anti-money laundering, agent management and consumer protection are discussed 

in both documents, however, interoperability or transaction limits are not discussed. Despite 

the regulations for Namibia focusing on only four of the six themes, the Jaccard coefficient is 

0.571 signifying a moderate correlation between themes prominent in the two documents. This 

signifies that there are moderate similarities between the themes coded in the payment systems 

and mobile money regulations. For example, Namibia requires mobile money providers to open 

a special deposit account to protect against loss (Di Castri, 2018). The provisions below show 

the importance of trust accounts in both the regulations and guidelines. 

Payment systems 

“A payment service provider must open and maintain a separate trust account at a banking 

institution to hold and facilitate the transfer of funds exchanged for electronic money solely for the 

benefit of the electronic money users.” (Namibia 2023, p.19)  

 

Emoney guidelines 

“A notification from a banking institution and an application from a non-bank institution 

must be accompanied by the following information and documentation relating to the e-

money services:  

 

Provide proof that a separate trust banking account is established to safeguard funds 

pooled for the purpose of providing e-money services;” (Namibia, 2019, p.4)  

 

Harmonising important themes in the payment systems and mobile money regulations 

could remove ambiguities in regulations and create an “enabling” environment (Burns, 2018).  

The omission of transaction limits and interoperability for Namibia could mean that regulators 

did not need to address these because the issue of interoperability was resolved amongst market 

players as the market grew. Further, due to low subscribers on mobile money platforms in 

Namibia transaction limits were not an area of concern (Demirgüç-Kunt et al., 2022). 

Comparison of the number of coded themes per type of regulation 

Figure 3.3 Panel: D above shows the number of coded themes in each document. The 

results indicate that the most prominent theme in the mobile money guidelines is agent 

management followed by consumer protection.  The mobile money issuers are required to 
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provide oversight of their agents and would be held accountable if the agents are negligent or 

non-compliant as highlighted below;  

“As the regulated institutions, issuers of e-money or other payment instruments are held 

responsible for actions taken by agents acting on their behalf. These include actions taken 

both with respect to customers (such as negligence or fraud in the provision of services) and 

with respect to regulators (such as (non)compliance with AML/CFT, customer privacy, or 

other regulations).” (Namibia, 2019, p.10) 

 
3.7.5 Rwanda 
Comparison diagram of documents 

Figure 4.2 Panel: E above reveals that trust account, anti-money laundering, agent 

management and consumer protection have been highlighted in both documents. The main 

difference in terms of highlighted themes is that transaction limits are covered in the mobile 

money regulations and interoperability is covered in the payment systems regulations. The 

Jaccard coefficient of 0.455 signifies a moderate similarity between the themes in the 

documents, further supporting observations that not all themes are coded in both documents. 

The reason transaction limits are only highlighted in the mobile money regulations could be 

because transaction limits are specific to mobile money and therefore the mobile money 

regulations provide details that pertain only to mobile money and not other payment systems 

instruments. This is supported by the quote below which states that the wallet holders limit 

should be in line with the size of the transactions; 

“An e-money issuer shall ensure that the e-money account holder’s wallet and transaction limit 

adopted is commensurate with the purpose and size of the transaction.”(Rwanda, 2022, p.31)  

Similarly, interoperability impacts the entire payment system and is covered under 

payment systems regulations. The National Bank of Rwanda provides oversight over the 

payment system in Rwanda (Rwanda, 2021). The quote below highlights how payments 

highlight the role of National Bank of Rwanda concerning interoperability. 

“The National Bank of Rwanda establishes regulations determining procedures by which payment 

service providers enter into an arrangement with the operators to achieve interoperability of payment 

accounts with the payment system.” (Rwanda, 2021, p.19)  

  

Comparison of the number of themes coded per type of regulation 

Figure 3.2 Panel: E above reveals the frequencies of the themes coded for payment 

systems regulations and mobile money guidelines in Rwanda. The results indicate that trust 

account in the mobile money regulations, with 44 coded references. Trust accounts hold the 
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equivalent cash amount to the mobile money in circulation and require adequate regulations 

to prevent mismanagement and fraud (Ahmed et al., 2016; Suri, 2017). The board audit 

committee of a mobile money service provider is required by law to conduct an annual audit 

of the trust account. This emphasises the need for board oversight on trust accounts, as 

supported by the extract from the payment systems regulations in Rwanda; 

 

“The board audit committee shall: 

(i) provide an annual audit report of the financial statements including trust 

accounts. 

(ii) ensure clear separation between the trust funds and the funds of the emoney 

issuer.” (Rwanda, 2022, p.19) 

 

3.7.6 Tanzania 
Comparison diagram of documents 

Figure 3.2 Panel: F above highlights the coding structure of the payment systems and 

mobile money regulations in Tanzania. Tanzania regulatory documents highlight four main 

themes anti-money laundering, agent management, trust account and consumer protection. 

The documents have a Jaccard coefficient of 0.333, signifying moderate similarity between the 

themes highlighted in the regulations. The moderate levels of similarity are due to only two 

themes covered in both documents. The payment systems and mobile money regulations cover 

themes of trust account and consumer protection. However, electronic money regulations only 

cover anti-money laundering and agent management. This could be because there are specific 

provisions on anti-money laundering and agent management that only pertain to mobile money 

and not the entire payment systems landscape. 

For example, there are specific requirements for electronic money agents that are only 

applicable to mobile money issuers. In some jurisdictions agent non-exclusivity is enforced, 

while in others it is left to the market to decide (Argent et al., 2013; Paelo and Roberts, 2022). 

A common provision specific to mobile money issuers is to ensure that their agents are trained 

adequately to conduct customer due diligence at onboarding, observe correct transaction limits 

and identify fraudulent transactions among others (Aron, 2017; Argent et al., 2013). The 

Tanzanian mobile money regulations emphasise the need to train agents as the responsibility 

of the electronic money issuer; 

“An electronic money issuer shall be responsible to-  
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(a) conduct training for the agents and the operations of the agency business including 

internal controls, accounting, risk management, consumer protection and anti-

money laundering and combating financing of terrorism;” (Tanzania, 2015a, p.15)  

 

Comparison of the number of themes coded per type of regulation 

The results indicate the prominence of trust account followed by agent management 

in the Tanzanian regulations. Trust account is very pronounced in both regulatory documents 

emphasising the importance of managing customer fund. Bank of Tanzania (the financial 

regulator) requires that mobile money operators distribute the interest earned on trust accounts 

to the mobile money account owners, based on the account balance (Ahmed et al., 2016). 

Other provisions include proving financial statements, prescribing the legal amount a bank can 

hold in its trust account (Tanzania, 2015a). Similar, provisions are echoed in the payment 

systems regulations that prohibit an electronic money provider from prohibit an electronic 

from using funds in the trust account for its operations and other activities (Tanzania, 2015b). 

Provisions listed below from both the payment systems and mobile money regulations 

emphasise the importance of maintaining a trust account. Further, the provision in the mobile 

money regulation refers to the overarching Payments Systems Act to remove any ambiguities 

that may arise when implementing trust accounts. 

 

Payment systems 

“A licenced payment system provider who is a non-bank or non-financial institution licenced as an 

electronic money issuer shall be required to open and maintain a trust account in accordance with 

this Act.” (Tanzania, 2015, p.24) 

 

Electronic money regulations 

“An electronic money issuer shall not issue electronic money without opening a trust 

account or a special account in accordance with these Regulations and the Act.” (Tanzania, 

2015a, p.11) 
 

3.7.8 Uganda 
Comparison diagram of documents 

Figure 3.2 Panel: G above represents the comparison diagram to highlight the structure 

of the structure of the themes coded in the documents. The diagram shows five themes 

transaction limit, trust account, agent management, anti-money laundering and consumer 

protection present in both documents. The Jaccard coefficient of 0.533 represents moderate 

similarity in the themes presented in the regulatory documents. The moderate levels of 
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similarity are due to the five themes covered in both documents. However, interoperability is 

only discussed in mobile money guidelines. This could be because the issues relating to mobile 

money interoperability need separate redress from the encompassing payment systems 

landscape. 

The Bank of Uganda (the regulator) mandates interoperability for all mobile money 

providers and requires that their systems be able to interface with other payment systems 

(Uganda, 2015). The provision is aimed at facilitating the growth of mobile money adoption 

locally and internationally; 

“Mobile money service providers shall utilize systems capable of becoming interoperable with other 

payment systems in the country and internationally, in order to facilitate full interoperability.” 

(Uganda,2015,p.12)  

Comparison of the number of themes coded per type of regulation 

We review the coded themes in regulations and guidelines to assess the prominence of 

the themes in the two documents.  Figure 3.3 Panel G above shows the number of coded 

themes for the mobile money guidelines and the national payment systems. The results show 

that trust account is most prominent in the payment systems regulations, whereas consumer 

protection and agent management are more prominent in the mobile money guidelines. Similar 

to Rwanda and Tanzania, trust account facilitate the safety of consumer funds and safeguard 

against fraud (Di Castri, 2018; Madise, 2019). Every electronic money issuer in Uganda is 

required to open a trust account to maintain customer funds; 

“An electronic money issuer approved under subsection (3), shall open a trust account with a 

financial institution or microfinance deposit-taking institution for the purpose of maintaining funds 

of a customer.” (Uganda, 2020, p.19 )  

 

3.8 Code book development and Challenges 
One of the challenges experienced during coding was identifying coding categories to 

include in the codebook. To develop the codebook we identified themes that were relevant to 

the research question and specifically focused on mobile money adoption (Roberts et al., 2019). 

On reviewing literature themes were selected that were relevant to individual user choices to 

adopt mobile money. This study used a deductive approach where pre-defined themes were 

brought to the data rather than an inductive approach (Braun and Clarke, 2021). Braun and 

Clarke (2021)  suggest that analysis can be weak if themes are not coherent, lack evidence and 

try to do too much, to minimise this effect themes were chosen that were emphasised in three 

or more studies as important to mobile money adoption.  
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Another challenge was lack of inter-coder reliability as the coding process was 

conducted by a sole coder. Church et al. (2019) posit that multiple coders can reveal 

ambiguities and inconsistencies, they can also lead to prioritising consensus over nuanced 

interpretation and diminish objectivity (Halpin, 2025).  To overcome this we use reflexive 

thematic analysis where a sole coder is acceptable because themes are pre-defined therefore 

minimising coder bias (Braun and Clarke, 2006).  

3.9 Conclusion 
This chapter provides an overview of the research methodology used in this thesis. The 

chapter highlights the research philosophy governing the research and data collection methods 

and variable selection. The chapter discusses the two datasets used in Chapter 4 and Chapter 

and the qualitative method employed in Chapter 6 of this thesis. Furthermore, the chapter 

highlights the limitations and challenge faced and strategies used to overcome the limitations.  

This chapter outlines the methodological framework adopted to investigate the factors 

that impact mobile money adoption and the role of regulatory ambiguity in shaping the 

adoption and use of mobile money services. Guided by the research questions and the broader 

objective of understanding complex institutional and behavioural dynamics, the study 

employed a mixed-methods design that integrates quantitative and qualitative approaches 

within a pragmatic research paradigm. 

The quantitative component provided a structured means of identifying patterns, 

relationships, and trends in mobile money adoption, enabling the study to assess how digital 

and financial literacy impact mobile money adoption. Complementing this, the qualitative 

component offers deeper insight into how key stakeholders, particularly regulators and users 

interpret and navigate regulatory ambiguity in practice. Together, these methods allowed for 

triangulation, strengthening the validity of the findings and enabling a more nuanced 

understanding than either approach could achieve independently. 

The chapter also details the sampling strategies, data collection instruments, and 

analytical techniques employed to ensure methodological transparency and robustness. 

Attention was paid to problems of endogeneity, data reliability, and validity, recognising the 

sensitivities associated with financial inclusion, regulatory governance, and participant trust.  

Overall, the methodological choices reflect the interdisciplinary nature of the research 

problem and align closely with the study’s theoretical and empirical aims. The mixed-methods 
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approach is especially well suited to capturing both the measurable effects of regulation and 

the lived experiences and interpretations that shape mobile money adoption. Chapters 4, 5 and 

6 build on this methodological foundation by presenting and analysing the empirical findings, 

drawing together quantitative results and qualitative insights to address the research questions 

in a coherent and integrated manner. 
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4.0 Mobile money adoption in sub-Saharan Africa: A 
Diffusion of Innovation (DOI) Approach 
4.1 Introduction 

This chapter investigates the extent to which mobile money innovation attributes such 

as the value of transactions and availability of mobile money agents, in conjunction with digital 

literacy, financial inclusion, and financial access impact the adoption of mobile money across 

Sub-Saharan Africa through the DOI framework.  Further, DOI  is used to examine how mobile 

money adoption has progressed through time, examining periods of fintech initiation (2010-

2014)31, implementation period (2015-2018), and the Covid-19 period (2019-2021).  To do so, 

this study uses mobile money to represent a technology-driven innovation that promotes 

accessibility and financial inclusion and can be integrated into existing financial systems. 

4.2 Theoretical Background 
A unique contribution of this study is the application and expansion of Rogers (2003) 

Diffusion of Innovation (DOI) theory to include factors that influence the adoption of mobile 

money. Rogers (2003) identifies fours elements that are critical in the uptake of innovations 

under DOI; the innovation itself, communication medium, time, and social setting. According 

to Rogers (2003) an innovation involves a new concept, idea, service or product. The 

innovation itself does not necessarily have to be new but it must be new to the individual 

adopting it. This rationale makes DOI suitable for mobile money, as it would be a new financial 

product for any first-time user. Further, the innovation attributes play an important role in the 

adoption process. Rogers (2003) proposes that the five innovation attributes relative 

advantage, complexity, compatibility, observability and trialability, explain 47-89 % of the 

variance in the adoption process. For purposes of this study, we do not examine all five 

attributes but focus on relative advantage and observability. Similar studies have examined 

two or more attributes include relative advantage and complexity (Gangwar et al., 2015); 

complexity and compatibility (Fatoki, 2020); and relative advantage, complexity and 

compatibility (Ayo et al., 2016). This is because sometimes not all attributes may be present. 

We further examine the time mobile money has been operational and the social setting which 

is represented by the countries within which the mobile money operates. This is because our 

data set supports the time the innovation has been available from initiation (2010- 2021), 

 
31 Mobile money was adopted by most sub-Saharan African countries between 2010-2014, the service was 

registered in 81% of countries by end 2014 (Scharwatt et al., 2014). 
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innovation attributes of value of transactions (relative advantage) and agent 

availability(observability) and the different social settings of the individual countries as 

subcategorised through levels financial development.  

This study extends the original DOI model by incorporating digital literacy, financial 

inclusion, and financial access. Kass-Hanna et al. (2021) suggest that digital literacy is 

important in determining financial behaviour, particularly for developing countries where 

digital literacy levels are low, while Bilan et al. (2019) propose that financial inclusion has an 

impact on the uptake of alternative financial services. Some studies also suggest that mobile 

money will thrive where the banking sector is less efficient because mobile money can reach 

individuals where banks do not provide services (Soutter et al., 2019; Burns, 2018). The 

literature regarding the original DOI model and each of these extensions is discussed in the 

following subsections. Subsections 4.2.1 and 4.2.2 discuss the mobile money attributes of 

relative advantage and observability as they relate to the DOI model; section 4.2.3 discusses 

digital literacy; section 4.2.4 discusses financial inclusion; and lastly, section 4.2.5 discusses 

the availability of financial services. 

4.2.1 Relative Advantage 
Relative advantage refers to perceptions of usefulness of the innovation; in other words, 

how it improves or impacts the user’s life (Rogers, 2003). Mobile money allows users to send 

money, receive money, make payments, and in some jurisdictions access microcredit (Ozili, 

2018). One of the advantages of mobile money has been enabling local remittances to be sent 

securely and efficiently, eliminating the need to send money physically through couriers or 

family member who had to travel long distances (Mugambi et al., 2014; Lashitew et al., 2019). 

Other mobile money providers have partnered with banks to offer basic bank services such as 

savings and credit, and the ability to send money to someone without a mobile money account; 

this allows a user to transact through mobile money and also maintain simple bank account (Di 

Castri and Gidvani, 2014; Muthiora, 2015; Cobla and Osei-Assibey, 2018).  The value of 

mobile money transacted represents how useful mobile money is in carrying out financial 

transactions. This leads to our first hypothesis: 

H1: Relative advantage has a positive effect on mobile money adoption in sub-Saharan 

Africa. 
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4.2.2  Observability 
Observability examines the degree to which innovations are visible in organisations 

(Rogers, 2003). Narteh et al. (2017) suggest that a potential user may be influenced to adopt 

mobile money by observing family and friends using the application. In addition, consulting 

family members in decision making would positively influence the decision if a higher 

proportion of those family members use mobile money. Mugambi et al. (2014) suggest that 

one of the reasons some jurisdictions - such as Kenya, Tanzania, and Uganda - have more 

mobile money accounts than bank accounts is because users adopt mobile money after they 

have observed the benefits through their social circle. Another area where visibility of mobile 

money has been pronounced is through availability of agent outlets. The latest GSMA32 report 

indicates that they are over 17.4 million mobile money agents worldwide, with an annual 

growth of 41% from 2021 to 2022 (GSMA, 2023). Further reports from GSMA conclude that 

in 80 per cent of the jurisdictions where mobile money is prominent, the number of mobile 

money agents is approximately 10 times higher than commercial bank branches (Caputo, 

2019). Observability can therefore have a positive effect on mobile money adoption, leading 

to our second hypothesis: 

H2: Digital literacy has a positive effect on mobile adoption in sub-Saharan Africa.  

Additional factors that influence fintech adoption 

In our study, we extend the original DOI model by incorporating digital literacy, 

financial inclusion, and financial access as additional factors that would impact fintech 

adoption. This section explains why each of the additional factors have been incorporated into 

our study. 

4.2.3 Digital Literacy 
Digital literacy is important in giving users the confidence to use digital financial 

services (Kass-Hanna et al., 2021), and is prominent in most developed countries, where it has 

been incorporated into education systems, retail services, entertainment, and almost the 

different segments of the economy. In contrast, digital resources are not incorporated into daily 

lives within developing countries, with systems remaining manual and fraudsters taking 

advantage of the limited digital knowledge of users (Reddy et al., 2022; World Bank, 2022). 

 
32 GSMA (Global System for Mobile Association) is a global non-profit organisation that represents the interest 

of mobile network operators worldwide, with over 750 mobile network operators as full members of the 

association. 
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The World Bank reports that, despite having mobile broadband coverage, 43 per cent of the 

world’s population remained unconnected, primarily due to a lack of knowledge, awareness, 

and digital skills (Houngbonon et al., 2021; World Bank, 2022). In addition, the African 

Development Bank (ADB) suggests that the lack of digital knowledge is a hindrance to uptake 

of digital financial services (Triki and Faye, 2013). 

Digital literacy supports the ability to operate technological gadgets. Therefore, if users 

encounter challenges navigating through mobile money applications and menus, they would 

not be willing to adopt the innovation (Kalba, 2016). Some studies have highlighted the 

importance of digital literacy for developing countries, for example, Sinha et al. (2018) 

proposed that poorer countries lack technology skills which could result in a low uptake of 

digital products. Kass-Hanna et al. (2021) suggest that digital literacy is important in 

determining financial behaviour, particularly in developing countries where digital literacy 

levels are low. Combined, these arguments suggest that in our second hypothesis, digital 

literacy has a significant impact on fintech adoption: 

H3: Digital literacy has a positive effect on fintech adoption in sub-Saharan Africa.  

4.2.4 Financial Inclusion 
Financial inclusion concerns the provision of access to affordable financial products to 

those who do not have access to formal financial services, in order to reduce poverty 

(Demirguc-Kunt et al., 2018; Senyo and Osabutey, 2020).  Ozili (2018, p 458) defines financial 

inclusion as “the process of ensuring individuals, especially poor people, have access to basic 

financial services in the formal financial system”. Mobile money is a financial product that 

allows the “unbanked” to be included into the formal financial system and provides basic 

financial services (Gosavi, 2018; Jack and Suri, 2014; Akinyemi et al., 2020). Studies have 

found that increased financial inclusion is associated with increased economic growth, poverty 

reduction and inequality reduction, and therefore increases demand for financial services (Sethi 

and Acharya, 2018; Mohammed et al., 2017). It is expected that increased financial inclusion 

therefore increases volumes transacted through alternative finance platforms, and therefore 

increases adoption of financial innovation (Bilan et al., 2019). 

H4: Financial inclusion has a positive effect on mobile money adoption in sub-Saharan 

Africa.  
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4.2.5 Availability of Financial Services 
Adoption of mobile money in South Africa has been found to be low, primarily due to 

an efficient and developed banking sector (Soutter et al., 2019). Similarly, Burns (2018) 

proposed that one of the reasons South Africa and Mauritius have low levels of mobile money 

adoption is because banks have more reach and presence in rural areas, resulting in over 80 

percent of the population in both jurisdictions maintaining a financial institution account. 

Existing financial markets that provide sufficient products and access to banking premises 

without having to walk long distances, manage to attract more customers than those that keep 

heir presence in urban areas (Mookerjee and Kalipioni, 2010). Therefore, it is proposed that 

jurisdictions where the financial sector is more developed, with easy access to financial 

services, will be characterised by low mobile money adoption rates. 

H5: Availability of financial services has a negative impact on adoption of mobile 

money in sub-Saharan Africa.  

4.3 Data and Methods 
Data for this chapter is compiled from IMF Financial Access Survey Data33; World 

Bank World Development Index34 and International Telecommunications Union (ITU)35 

digital indicators data (IMF, World Bank and ITU Dataset). The data spans a period of eleven 

(12) years from 2010 to 2021. Detailed description of the data variables and meanings are 

discussed in Chapter 3 Section 3.3. 

Regression Model 

To examine the factors that affect adoption of mobile money, we run OLS regression 

using the equation below. Equation examines the association of mobile money adoption with 

digital literacy, financial inclusion, financial services availability and mobile money attributes 

of relative advantage and observability a set of control variables.     

𝑀𝑀𝐴𝑐,𝑡  =  𝛼 + 𝛽1𝐷𝐿𝑐,𝑡 + 𝛽2𝐹𝐼𝑐,𝑡 + 𝛽3𝐹𝑆𝐴𝑐,𝑡 + 𝛽4𝑀𝑀𝑅𝐴 𝑐,𝑡 + 𝛽5𝑀𝑀𝑂𝐵 𝑐,𝑡 + ∑ 𝜌𝑘

𝑘

𝑘 =1

𝑋𝑘,𝑐,𝑡 + 𝑢𝑐,𝑡 

             

 
33 IMF Financial Access Survey was launched in 2009 with aim of providing supply side data for financial 

inclusion to allow cross-country comparison 
34 World Development Index is collected by World Bank and measure access to different developmental 

indicators world-wide 
35 ITU is the UN specialised agency on ICTs and provides data for the global ICT usage around the world 
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Where MMA denotes mobile money adoption, which is represented by mobile money 

account ownership; DL refers to digital literacy, the ability to understand and interact with 

digital technology; FI represents to financial inclusion, the ownership of a financial institution 

account; FSA signifies access to financial services through availability of financial institution 

branches; MMRA indicates mobile money attribute of relative advantage; MMOB represents 

mobile money attribute of observability; and X embodies a collection of control variables used 

in this study. Finally, uc is the error term. 

4.3.1 Descriptive Statistics 
This section discusses the descriptive statistics of the data used in this study. Table 4.1 

represents the categorisation of countries in the sample according to the IMF FDI. 

Categorisation of countries in this way enables assessment of the factors that affect mobile 

adoption within groups of countries characterised by similar financial development and thus 

allows for us to determine the factors that affect mobile money adoption. Sub-Saharan African 

is categorised by low financial development, making access to finance a hurdle in economic 

growth (Kablan, 2010). Financial solutions that can overcome infrastructural challenges 

provide opportunities for financial access and for small businesses to grow (Mlachila et al., 

2013). Countries with similar FDI will have similar financial sector characteristics, thus 

allowing for more effective comparison. 
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Table 4.1: Categorisation of countries by IMF Financial Development Index 

FDI less than 0.10 FDI over 0.10 -0.20 FDI above 0.20 

Cameroon Congo Nigeria 

Tanzania Rwanda Botswana 

Malawi Mozambique Namibia 

Guinea Kenya Mauritius 

Madagascar Ghana South Africa 

Uganda Zambia  

 Zimbabwe  

Note: Table 4.1 categorisation of countries according to the IMF FDI. Countries with an FDI < 0.1 are categorised as Low FDI countries. 

Countries with an 0.1 < FDI < 0.2 are categorised as Medium FDI countries and countries with FDI > 0.2 are categorised as High FDI countries. 

 

Table 4.2 depicts descriptive statistics of the entire dataset used in this study. The mean 

registered mobile money accounts is 9.6 million across the subcontinent, with a range between 

3,439 and 68.0 million. This is due to the rapid growth of mobile money across the region from 

2010 to 2021 (Demirguc-Kunt et al., 2022).  As a pioneer of mobile money, Kenya reported 

68 million mobile money accounts in 2021, however other countries have followed closely 

behind and report over 15 million registered mobile money accounts; Ghana (48.3 million); 

Tanzania (41.4 million); Uganda (32.8 million); Zambia (19.3 million); Nigeria (23 million); 

Rwanda (15.9 million); Cameroon (15.6 million); and Zimbabwe (15.6 million). In contrast the 

lowest numbers of registered money accounts were reported by Mauritius (211,906); Namibia 

(3.4 million); Botswana (3.5 million); and Congo (3.6 million)36.  

 

  

 
36 Country- level descriptive statistics are in Appendix A (Table A1) 
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Table 4.2: Descriptive statistics for IMF, World Bank and ITU Dataset 

Variable  Obs  Mean  Std. Dev.  Min  Max 

 Registered MM account 179 9641209 12447024 3439 68000000 
 Registered MM agent 163 68835.313 105180.05 4 620178 
 Active mobile money broadband 204 29.5 27.153 0 115.7 
 Deposit Account 200 9134085.2 16823745 0 72629200 
 Branches 209 2150.074 2944.418 49 23195 
 Value of MM transactions 167 7737084.7 22346740 .148 1.570e+08 
Registered MM agent per km2 165 389.858 870.42 0 5317.106 
  GDP Growth 216 1.538 4.127 -14.599 19.939 
 Urbanisation 216 13328185 20805947 515916 1.126e+08 
 Employment 216 65.327 13.511 35.13 86.03 

 

Financial Development Groups 

 FDI less than or equal 0.1 FDI between 0.1 and 0.2 FDI greater than 0.2 

 

  Obs  Mean  Obs  Mean  Obs  Mean 

 Registered MM account 66 8953941.2 66 14894903 47 3228780.4 

 Registered MM agent 60 69387.6 62 95366.081 41 27907.39 

 Active mobile money broadband 81 13.753 66 31.567 57 49.482 

 Deposit Account 76 3270477.5 72 10733837 52 15488933 

 Branches 77 1905.026 72 2065.09 60 2566.533 

 Value of MM transactions 66 17942779 56 1216273.7 45 883520.32 

Registered MM agent per km2 60 256.955 64 669.997 41 147.061 

 

In relation to FDI groups, medium FDI countries report the highest average mobile 

money accounts (14.9 million); followed by low FDI countries (8.9 million) and the relatively 

high FDI countries (3.2 million).  Figure 2.1 shows the uptake of mobile money accounts from 

2010 to 2021 across the sample and within the FDI based sub-categories.  Figure 4.2 shows 

changes in the number of mobile money agents over the same period. 

 

Figure 4.1: Movement in mobile money accounts across 18 sub-Saharan African 

countries 

 

Note: Data was compiled using IMF Financial access survey, countries are divided into three categories, low financial 

development, medium financial development, and high financial development. 
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The mean value of registered mobile money agents is 68,835 with a minimum of 4 

agents reported and a maximum of 620,178. Nigeria reports the highest number of registered 

mobile money agents, followed by Ghana (580,000) and Uganda (475,755). However, despite 

having a high volume of mobile money accounts and agents, Nigeria is still one of the lowest 

countries when it comes to adoption of mobile money, primarily due to the high population of 

the country (Mare et al., 2022). In terms of FDI categorization, medium FDI countries report 

the highest average number of agents (95,366); followed by low FDI countries (69,387) and 

finally the lowest figure is from high FDI countries (27,907). Figure 4.2 shows the increase in 

number of mobile money agents across the whole sample and across FDI categories between 

2010 to 2021. 

GSMA reports that the common access to internet in sub-Saharan Africa is through 

mobile phone (Awanis et al., 2021). The mean number of active mobile broadband 

subscriptions is 29.5, while the maximum number of subscriptions is 115.7. This indicates that 

in several jurisdictions some people have more than one mobile broadband subscription. The 

maximum number of mobile broadband subscriptions is reported by South Africa, followed by 

Mauritius (108.7 percent). The relatively high FDI countries report average mobile broadband 

subscription levels of 49.4 percent; followed by the medium high FDI countries (31.6 percent) 

and low FDI countries (13.7 percent). 

 

Figure 4.2: Movement in mobile money agents across 18 sub-Saharan African countries 

 

 

Deposit accounts have been widely used in different studies to represent financial 
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inclusion (Demir et al., 2022; Chikalipah, 2017; Demirgüç-Kunt and Klapper, 2012). This 

study reports the mean number of deposit accounts across the sample as 9.1 million, with a 

minimum of zero accounts and a maximum of 72.6 million accounts. The maximum number 

of deposit accounts is reported by Kenya. Not surprisingly relatively high FDI countries report 

the highest average deposit accounts (15.4 million); followed by medium FDI (10.7 million) 

and finally by low FDI countries (3.3 million). 

  In terms of financial institution branches, the mean number of branches reported is 

2,150, with a maximum of 23,195 branches and a minimum of 49. Uganda reports the highest 

number of financial institution branches largely due to microfinance entities, followed by South 

Africa (15,363) (Okumu, 2007). Relatively high FDI countries reported the highest number of 

financial institution branches (2566); followed by medium FDI countries (2056); and low FDI 

countries (1905). 

The final set of variables represent mobile money attributes these are derived from 

Diffusion of Innovation theory which discusses the innovation attributes of relative advantage, 

compatibility, observability, complexity and trialability to have a significant impact on 

adoption of the innovation (Rogers, 2003; Rogers et al., 2014). In this dataset the value of 

mobile money transactions and registered mobile money agents per km2 represent mobile 

money attributes.  The mean value of mobile money transactions is USD7.7 million, while the 

maximum is observed in Guinea (USD15.7 million), followed by Uganda (USD13.9 million). 

Low FDI countries report the highest mean value of mobile money transactions (USD 17.9 

million), followed by medium FDI countries (USD 12.1 million) while relatively high FDI 

countries report the lowest (USD883,000).  The mean registered mobile money agents per km2 

is 389, with a minimum of 0 and a maximum of 5317. Medium FDI countries report mean 

registered agents per km2 as 670; followed by low FDI counties at 257 and relatively high FDI 

countries at 147. 

 

4.4 Empirical Results 

4.4.1 Impact of innovation attributes on mobile money adoption 
We use OLS regressions to assess the impact of innovation attributes on adoption of 

fintech (represented by mobile money accounts). Table 4.3 below reports regression results on 

assessing the impact of innovation attributes of relative advantage (value of transactions) and 

observability (agent availability) on the mobile money adoption on the entire sample. In model 

(1) to (4) examines the impact of attributes without digital literacy, financial inclusion and 
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access to financial services to test the impact of mobile money attributes on their won. Model 

(5) investigates the impact of other factors (digital literacy, financial inclusion and access to 

financial services) without including mobile money attributes combined with control variables; 

and finally, model (6) examines mobile money adoption with all the factors. 
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Table 4.3 Impact of innovation attributes on mobile money adoption  

 MM 

adoption (1) 

MM 

adoption (2) 

MM 

adoption (3) 

MM 

adoption (4) 

MM 

adoption (5) 

MM 

adoption (6) 

Digital Literacy 

(Active MM 

Broadband) 

    0.146*** 

(0.687) 

0.088 

(0.057) 

Financial 

Inclusion 

(Deposit 

Account) 

    0.687*** 

(0.075) 

0.697*** 

(0.073) 

Financial 

Access 

(branches) 

    0.131** 

(0.058) 

-0.103 

(0.085) 

Relative 

Advantage  

(value of 

transactions) 

0.393*** 

(0.080) 

 0.218** 

(0.088) 

0.115 

(0.088) 

 0.163 

(0.104) 

Observability 

(Agent 

availability)  

 0.485*** 

(0.072) 

0.412*** 

(0.075) 

0.356*** 

(0.072) 

 0.234*** 

(0.054) 

GDP Growth    -0.011 

(0.083) 

-0.011 

(0.052) 

-0.022 

(0.055) 

Urbanisation    0.866** 

(0.343) 

2.826*** 

(0.593) 

2.362*** 

(0.607) 

Employment    -0.722* 

(0.436) 

0.434 

(0.301) 

0.289 

(0.031) 

Constant 0.134*** 

(0.010) 

0.119*** 

(0.009) 

0.117*** 

(0.010) 

0.475 

(0.292) 

-0.496** 

(0.204) 

-0.367* 

(0.216) 

Observations 163 165 154 154 162 145 

 

R-Squared 

0.141 0.218 0.253 0.352 0.721 0.751 

Country Fixed 

effects 

Y Y Y Y Y Y 

Year Fixed 

effects 

Y Y Y Y Y Y 

Note: Table 4.3 reports regression results for the impact of innovation attributes on mobile money (MM) adoption. Relative 

advantage is measured by value of transactions, observability is measured by agent availability, digital literacy is measured by 

active mobile broadband subscriptions, financial inclusion is measured by deposit accounts and financial access is measured 

by financial institution branches. GDP growth per capita, urbanization and employment are control variables added to the 

model. The dependent variable fintech adoption is measured by mobile money accounts.  Regressions are run investigating 

impact of innovation attributes model (1) to (4); without attributes (model (5)) and with all factors (model (6). Coefficients are 

reported with standard errors in parentheses. ***p < 0.01, **p < 0.05, *p <0.1.  

Results in Table 4.3 support hypothesis H1 and H2 as relative advantage and 

observability have a positive impact on mobile money adoption in sub-Saharan Africa. The 

coefficient for relative advantage, 0.393 is positive and significant at the 1% level in model (1), 

similarly the coefficient of observability, 0.485 is positive and significant at the 1% level in 

model (2). In model (3) the combined effect of the two attributes, results in both the relative 

advantage and observability being positive and significant with observability showing stronger 

effects at the 1% level and coefficient of 0.412. In model (4) with the addition of the control 
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variables relative advantage loses its significance however observability remains significant at 

the 1% level with a coefficient of 0.356. These findings suggest that observability is an 

important factor in mobile money adoption supporting hypothesis H2. Our findings are similar 

with previous research that found that users were willing to pay mobile money transaction costs 

to avoid walking long distances to banks (Economides and Jeziorski, 2017). The ability to see 

mobile money agents around the user would influence mobile money adoption. When 

combined with other factors the observability remains positive and significant in model (6), 

with a coefficient of 0.234. The results suggest that a 23-48% increase in mobile money 

adoption could be attributed to 1 point increase in observability.  

Model (5) shows a review of the impact of the other factors without mobile money 

attributes. On their own digital literacy, financial inclusion and access to finance are significant 

at the 5% level or above. Existing level of financial inclusion having a higher effect on mobile 

money adoption. Introduction of observability and relative advantage in model (6) results in 

digital literacy and financial access losing significance, however existing levels of financial 

inclusion remain significant at the 1% level with a coefficient of 0.697.  This supports 

hypothesis H4 that financial inclusion has a positive impact on mobile money adoption. Further, 

observability has strong effects with a coefficient of 0.234 at the 1% level. 

And introduction of control variables show urbanisation is positive and significant at 

the 1% level in models (4), (5) and (6). As cities develop and more people migrate from rural 

to urban areas the demand for financial services increases and therefore the demand for mobile 

money also increases (Lashitew et al., 2019).   

4.4.2 Analysis of factors impacting mobile money adoption from 2010-
2021 

Our analysis divides the time into three main categories, 2010-2014 (initial phase); 

2015-2018 (operational phase) and 2018-2021(Covid-19 phase). A review of the evolution of 

mobile money indicates that most sub-Saharan African countries introduced mobile money 

between 2010-2014, indicating an initial period of mobile money adoption (Scharwatt et al., 

2014; Suri, 2017). During the operational period (2015-2018) mobile money underwent an 

evolution through by transitioning from basic peer-to-peer functions of sending and receiving 

remittances into new functions and features such as interoperability between mobile money 

providers, digital micro-credit, utility bill payment and international remittance among others 

(Tembo and Okoro, 2021; Adaba et al., 2019; Centellegher et al., 2018). During the Covid-19 
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phase governments put in place initiatives to improve mobile money adoption as a way of 

mitigating the risk presented by cash-based transactions. Some of the initiatives that were 

employed include reduction and removal of transaction fees, government use of mobile money 

for social payments and Covid-19 support schemes, regulatory reform by increasing transaction 

limits and allowing remote registration and simplified KYC (Ozili, 2022; World Bank, 2021; 

IMF, 2020). 

This section examines the factors that impact mobile money adoption over the last 

twelve years, by examining progression through the initial phase (2010-2014), operational 

phase (2015-2018) and Covid-19 phase (2019-2021). The division in years aims to analyse 

factors that impacted mobile money adoption in the initial inception phase, the years following 

the initial phase prior to Covid-19 pandemic and finally the impact of Covid-19 on mobile 

money adoption. This is because during 2019-2021 there was a surge in mobile money adoption 

(Figure 2.1) and governments in sub-Saharan Africa made deliberate policies to encourage 

mobile money adoption such as; reducing transaction fees, increasing transaction thresholds 

and encouraging social cash transfers through mobile money (Demirgüç-Kunt et al., 2022). For 

example, countries such as Zambia, Malawi, Tanzania used mobile money to transfer cash to 

vulnerable households for relief against the pandemic; whereas in Kenya transaction cost for 

person-to-person transfers were removed during the pandemic period (Akinyemi et al., 2020). 

Further countries looking to introduce mobile money for the first time could examine the initial 

phase to see which factors were important in mobile money adoption. This would allow policy 

makers and governments to enable an operating environment that would encourage mobile 

money adoption.  

Table 4.4 reports OLS regression results across the year groups for mobile money 

adoption. The results for the initial adoption phase of mobile money indicate that relative 

advantage is significant at the 1% level during this phase with a coefficient of 1.372. These 

findings support H1 that relative advantage is important in mobile money adoption. This is 

because during mobile money inception the attribute such as perception of usefulness of mobile 

money would have a significant impact on mobile money adoption (Rogers, 2003). During the 

early stages of mobile money sending and receiving remittances eliminated the need to send 

cash physically through couriers, becoming one of the most important reasons for mobile 

money adoption (Mugambi et al., 2014; Lashitew et al., 2019). Existing levels of financial 

inclusion are also significant during the inception stage, however with weaker effects at the 5% 

level, supporting hypothesis H4.  
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Table 4.4 Factors impacting mobile money adoption 2010-2021 

 MM Adoption (1) MM Adoption (2) MM Adoption (3) 

 2010-2014 2015-2018 2019-2021 

Digital Literacy (Active MM 

Broadband) 

 

0.089 

(0.113) 

0.254*** 

(0.086) 

-0128 

(0.087) 

Financial Inclusion (Deposit 

Account) 

 

0.331** 

(0.121) 

0.309 

(0.205) 

0.747*** 

(0.186) 

Financial Access (branches) 0.232 

(0.251) 

 

0.024 

(0.116) 

-0.131* 

(0.076) 

Relative Advantage  

(value of transactions) 

 

1.372*** 

(0.131) 

0.053 

(0.256) 

0.056 

(0.087) 

Observability (Agent 

availability)  

 

0.255 

(0.168) 

0.047 

(0.123) 

0.136 

(0.085) 

GDP Growth -0.052 

(0.077) 

0.043 

(0.087) 

-0.016 

(0.034) 

Urbanisation 0.937 

(0.833) 

 

0.867 

(1.064) 

9.845*** 

(1.567) 

Employment -0.086 

(0.230) 

 

2.032** 

(0.781) 

0.101 

(0.383) 

Constant 0.010 

(0.165) 

 

-1.354** 

(0.523) 

-0.640* 

(0.320 

Observations 49 

 

42 54 

R-Squared 0.920 

 

0.598 0.823 

Country Fixed effects Y 

 

Y Y 

Year Fixed effects Y Y Y 

Note: Table 4.4 reports regression results for the impact of relative advantage, observability, digital literacy, financial 

inclusion, and financial access on mobile money adoption between 2010-2021. Digital literacy is measured by active mobile 

broadband subscriptions, financial inclusion is measured by deposit accounts and financial access is measured by financial 

institution branches. GDP growth per capita, urbanization and employment are control variables added to the model. The 

dependent variable fintech adoption is measured by mobile money accounts.  The regressions are run on mobile money 

demand, model (1) represents 2010 to 2014; model (2) represents 2015 to 2018 and model (3) represents 2019-2021. 

Coefficients are reported with standard errors in parentheses. ***p < 0.01, **p < 0.05, *p <0.1. 

 

Further, the results suggest that digital literacy is significant and positively related to 

mobile money adoption, at the 1% level during the operational pre-Covid 19 phase (2015-2018) 

for mobile money. The coefficient for digital literacy is 0.254, this was the period when more 

functionalities beyond sending and receiving remittances were introduced, such as bill 

payment, international fund transfers which would require more digital skills. These findings 

support hypothesis H3 that digital literacy is significant in mobile money adoption. Further, 



143 
 

during the inception of mobile money, results suggest that digital literacy was not significant. 

This could be because early adoption could have been more influenced by social setting, 

observing friends and family using mobile money rather than skills (Dearing and Cox, 2018). 

In addition, initial mobile money services only offered cash transfer mechanism, as the 

innovation evolved over time more functionality such as micro credit, bill payment, 

international transfers began to emerge that required more digital skills (Scharwatt et al., 2014). 

Sub-Saharan Africa lags behind in digital skills required to operate fintech applications, 

Delaporte and Bahia (2022) report that in 2021 61% of adults in sub-Saharan Africa did not 

use mobile internet despite having access largely due to lack of digital skills. Further, across 

the sample the average percentage of population using mobile broadband is 41% while the 

average population using the internet in 2021 was 31% (ITU, 2022). The results are consistent 

with prior findings that suggest that basic digital skills or the ability to operate digital devices 

improves the adoption of mobile money (Kass-Hanna et al., 2021). 

During the Covid-19 phase results show that financial inclusion is significant at the 1% 

level with a coefficient of 0.747, further supporting hypothesis H4. Existing levels of financial 

inclusion have a strong effect resulting in more mobile money adoption, this could be because 

of government interventions to reduce cash transactions by proving pandemic relief through 

mobile money and removing transaction costs to facilitate easier and cheaper transactions,  

resulting in a higher need for mobile money adoption (Akinyemi et al., 2020).  

Control variables do not show significant effects in model (1) and model (2), however 

in model (3) urbanisation is significant at the 1% level. These results mirror results in Table 

4.1 model (6). 

4.4.3  Analysis of factors affecting fintech adoption (countries grouped by 
IMF Financial Development Index (FDI)) 

Countries are analysed by IMF FDI to further allow generalisations to be made based 

on the levels of financial development. Countries with similar financial development capability 

are analysed and results can be applied to other countries that are not included in the sample.  

The level of financial development is associated with economic growth and innovation (Hassan 

et al., 2011), in addition mobile money has been found to have an impact on financial 

development (Muganyi et al., 2022). We therefore investigate the level of mobile money 

adoption based on financial development of countries in sub-Saharan Africa and our findings 

are presented in Table 4.5. 
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4Results indicate that for High FDI countries none of the factors are significant for mobile 

money adoption. This is because of these countries reporting high levels of bank accounts and 

therefore individuals are more likely to own a bank account for financial transactions than a 

mobile money account (Demirgüç-Kunt et al., 2022).  However, results show that urbanisation 

is significant at the 1% level for mobile money adoption. As people move from rural areas to 

urban areas, mobile money would serve as a medium for adoption. 

Medium FDI countries reveal that existing levels of financial inclusion have are 

significant for mobile money at adoption at the 1% level with a coefficient of 0.458, supporting 

hypothesis H4. This supports our findings in section 4.3.1 and 4.3.2, increasing financial 

inclusion, increases mobile money adoption. Countries with high mobile money usage such as 

Kenya, Rwanda and Ghana are in this group and report higher levels of mobile money accounts 

compared to bank accounts (Demirgüç-Kunt et al., 2022). Further results indicate that 

observability through availability of mobile money agents is significant at the 1% level with a 

coefficient of 0.197. This provides further evidence supporting hypothesis H2. Jurisdictions 

where mobile money agents are more than financial institution branches have reported higher 

numbers in mobile money accounts compared to financial institution accounts due to easy and 

convenient access to agents (Caputo, 2019). Urbanisation is a key driver of mobile money 

adoption in Medium FDI countries, as rural areas develop, mobile money provides a medium 

for financial transactions. 

Low FDI countries report that only digital literacy is significant at the 5% level with a 

coefficient of 0.068, supporting hypothesis H3. Results indicate that other factors are not 

significant. Low FDI countries have poor access to internet and digital financial services 

resulting in low digital skills. Enhancing the digital skills could result in more uptake of mobile 

money. Studies have shown that use of mobile money require low digital knowledge (Suri, 

2017; Jack and Suri, 2011), therefore digital skills programs could lead improved  access to 

financial services through mobile money adoption. 
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Table 4.5 Factors impacting mobile money adoption for Low, Medium and High FDI 

countries 

    

 High FDI Medium FDI Low FDI 

Digital Literacy (Active MM 

Broadband) 

 

-0.135 

(0.171) 

0.062 

(0.070) 

0.068** 

(0.027) 

Financial Inclusion (Deposit 

Account) 

 

0.214 

(0.528) 

0.458*** 

(0.084) 

-0.265 

(0.319) 

Financial Access (branches) -0.243* 

(0.137) 

0.169 

(0.131) 

 

0.447 

(0.360) 

Relative Advantage  

(Value of transactions) 

 

0.123 

(0.100) 

-1.959* 

(1.135) 

-36.662 

(27.472) 

Observability (Agent 

availability)  

 

0.558 

(0.373) 

0.197*** 

(0.060) 

-0.038 

(0.057) 

GDP Growth 0.033 

(0.137) 

 

0.002 

(0.061) 

0.018 

(0.026) 

Urbanisation 4.813*** 

(1.100) 

 

8.602*** 

(1.060) 

1.236 

(1.103) 

Employment -0.657 

(0.514) 

 

-0.160 

(0.445) 

0.083 

(0.154) 

Constant 0.260 

(0.379) 

 

-0.400 

(0.363) 

-0.182 

(0.126) 

Observations 48 

 

62 35 

R-Squared 0.798 

 

0.938 0.310 

Country Fixed effects Y 

 

Y Y 

Year Fixed effects Y Y Y 

Note: Table 4.5 reports regression results for the impact of relative advantage, observability, digital literacy, financial 

inclusion, and financial access on mobile money adoption on countries grouped by FDI. Digital literacy is measured by active 

mobile broadband subscriptions, financial inclusion is measured by deposit accounts and financial access is measured by 

financial institution branches. GDP growth per capita, urbanization and employment are control variables added to the model. 

The dependent variable is mobile money adoption measured by mobile money accounts.  Regressions are run on mobile money 

demand, model (1) represents low FDI countries, model (2) represents medium FDI countries and model (3) represents high 

FDI countries.  Coefficients are reported with standard errors in parentheses. ***p < 0.01, **p < 0.05, *p <0.1.  

4.5 Robustness Test 

4.5.1 Re-estimate Table 4.3 using mobile money agent as dependent 
variable 

To test robustness, we use an alternate variable number of mobile money agents (supply 

side of mobile money) to represent mobile money adoption. (Allen et al., 2016; Demirgüç-

Kunt and Klapper, 2012).  We re-estimate Table 4.3 using the number of mobile money agents 
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as the regressor. The results are reported in Table 4.4 below.  Results are like our findings in 

Table 4.1 above and support hypothesis H1 and H2 as observability and relative advantage have 

a positive impact on mobile money adoption in sub-Saharan Africa. Model (1) reveals that 

relative advantage is significant at the 1% level with a coefficient of 0.563. Similarly, model 

(2) reveals that observability is significant at the 1% level with a coefficient of 0.635. Model 

(6) also reflects our findings in Table 4.1 on the demand side of mobile money and shows 

financial inclusion is positively significant at the 1% level supporting hypothesis H4.  

Table 4.6 Re-estimate Table 4.1 -Impact of innovation attributes on mobile money 

adoption  

 MM 

adoption 

(1) 

MM 

adoption (2) 

MM 

adoption 

(3) 

MM 

adoption 

(4) 

MM 

adoption 

(5) 

MM 

adoption (6) 

Digital Literacy (Active 

MM Broadband) 

    0.182** 

(0.074) 

0.068 

(0.075) 

Financial Inclusion 

(Deposit Account) 

    0.196* 

(0.102) 

0.210** 

(0.095) 

Financial Access 

(branches) 

    0.383*** 

(0.081) 

0.096 

(0.110) 

Relative Advantage  

(value of transactions) 

0.563*** 

(0.113) 

 0.406*** 

(0.103) 

0.307*** 

(0.092) 

 0.257* 

(0.136) 

Observability (Agent 

availability)  

 0.635*** 

(0.086) 

0.547*** 

(0.087) 

0.488*** 

(0.075) 

 0.347*** 

(0.070) 

GDP Growth    0.052 

(0.090) 

0.036 

(0.077) 

0.026 

(0.074) 

Urbanisation    2.339*** 

(0.357) 

3.804*** 

(0.831) 

3.835*** 

(0.079) 

Employment    0.153 

(0.455) 

0.441 

(0.418) 

0.510 

(0.404) 

Constant 0.087*** 

(0.012) 

 

0.064*** 

(0.011) 

0.052*** 

(0.012) 

-0.345 

(0.304) 

-0.649** 

(0.293) 

-0.680 

(0.280) 

Observations 152 163 152 152 148 143 

R-Squared 0.157 0.273 0.350 0.549 0.552 0.633 

Country Fixed effects Y Y Y Y Y Y 

Year Fixed effects Y Y Y Y Y Y 

Note: Table 4.6 reports regression results for the impact of innovation attributes on mobile money (MM) adoption. Innovation 

attributes are measured by value of transactions and agent availability, digital literacy is measured by active mobile broadband 

subscriptions, financial inclusion is measured by deposit accounts and financial access is measured by financial institution 

branches. GDP growth per capita, urbanization and employment are control variables added to the model. The dependent 

variable fintech adoption is measured by mobile money agents.  Regressions are run investigating impact of innovation 

attributes model (1) to (4); without attributes (model (5)) and with all factors (model (6). Coefficients are reported with standard 

errors in parentheses. ***p < 0.01, **p < 0.05, *p <0.1.  

Combined effects of mobile money attributes in model (3) reveal significant 

coefficients at the 1% level, relative advantage (0.406) and observability (0.488). The addition 

of control variables in model (4) lessens the effects of the mobile money attributes, however 

they remain significant at the 1% level. Combined with the effects of other variables in model 
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(6) show relative advantage loses its significance, however, observability remains significant 

at the 1% level with a coefficient of 0.347, supporting hypothesis H2. 

4.5.2 Re-estimate Table 4.2 Factors impacting mobile money adoption 
2010-2021 
 Table 4.7 below re-estimates Table 4.2 using mobile money agents as the dependent 

variable. Results show similar effects to Table 4.2. Model (1) confirms the impact of 

financial inclusion on mobile money adoption, with a coefficient of 0.514 at the 1% level, 

supporting hypothesis H4.  In addition, relative advantage is also significant at the 1% with a 

coefficient of 1.150, confirming our previous findings and hypothesis H1. Results for digital 

literacy in model (2) further confirm hypothesis H3 that digital literacy is significant in 

mobile money adoption, like our findings in Table 4.2 model (2) 

Table 4.7 Re-estimate Table 4.2 - Factors impacting mobile money adoption 2010-2021 

 MM adoption (1) MM adoption (2) MM adoption (3) 

 2010-2014 2015-2018 2019-2021 

Digital Literacy (Active MM 

Broadband) 

0.041 

(0.80) 

0.196*** 

(0.050) 

-0.359** 

(0.149) 

Financial Inclusion (Deposit 

Account) 

0.514*** 

(0.086) 

0.184 

(0.120) 

-0.159 

(0.322) 

Financial Access (branches) 0.050 

(0.179) 

-0.010 

(0.068) 

0.211 

(0.129) 

Relative Advantage  

(value of transactions) 

1.150*** 

(0.093) 

0.281* 

(0.150) 

0.094 

(0.148) 

Observability  

(Agent availability)  

0.176 

(0.120) 

0.191** 

(0.072) 

0.484*** 

(0.146) 

GDP Growth -0.014 

(0.055) 

0.000 

(0.051) 

0.016 

(0.061) 

Urbanisation -0.417 

(0.593) 

2.565*** 

(0.624) 

14.128*** 

(2.672) 

Employment 0.014 

(0.164) 

2.600*** 

(0.458) 

0.450 

(0.664) 

Constant 0.003 

(0.118) 

-1.901*** 

(0.307) 

-1.085* 

(0.546) 

Observations 49 42 52 

R-Squared 0.931 0.860 0.814 

Country Fixed effects Y Y Y 

Year Fixed effects Y Y Y 

    

 Note: Table 4.5 reports regression results for the impact of innovation attributes, digital literacy, financial inclusion, and 

financial access on mobile money adoption between 2010-2021. Digital literacy is measured by active mobile broadband 

subscriptions, financial inclusion is measured by deposit accounts and financial access is measured by financial institution 

branches. GDP growth per capita, urbanization and employment are control variables added to the model. The dependent 

variable fintech adoption is measured by mobile money aagents.  The regressions are run on mobile money suppy, model (1) 

represents 2010 to 2014; model (2) represents 2015 to 2018 and model (3) represents 2019-2021. Coefficients are reported 

with standard errors in parentheses. ***p < 0.01, **p < 0.05, *p <0.1. 
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4.5.3 Re-estimate Table 4.3 Factors impacting mobile money adoption in 
low, medium and high FDI countries. 
Table 4.6 below re-estimates Table 4.3 above using mobile money agents as the dependent 

variable for low, medium and high FDI countries. The results in model (2) support H2 for 

medium FDI countries, reflecting our findings in Table 3 model (2). Robustness tests fail for 

model (1) and model (3). 

Table 4.8 Re-estimate Table 4.3 - Factors impacting mobile money adoption for Low, 

Medium and High FDI countries 

 MM adoption (1) MM adoption (2) MM adoption (3) 

 High FDI Medium FDI Low FDI 

Digital Literacy (Active MM 

Broadband) 

-0.244* 

(0.137) 

-0.031 

(0.105) 

0.008 

(0.006) 

Financial Inclusion (Deposit 

Account) 

-0.466 

(0.423) 

-0.202 

(0.126) 

-0.048 

(0.067) 

Financial Access (branches) -0.043 

(0.110) 

-0.079 

(0.201) 

-0.185** 

(0.076) 

Relative Advantage  

(value of transactions) 

0.144* 

(0.080) 

-2.072 

(1.698) 

-6.291 

(5.788) 

Observability (Agent availability)  1.590*** 

(0.298) 

0.379*** 

(0.090) 

0.010 

(0.012) 

GDP Growth -0.205* 

(0.110) 

0.082 

(0.101) 

0.004 

(0.005) 

Urbanisation 5.134*** 

(0.880) 

14.939*** 

(1.594) 

-0.006 

(0.232) 

Employment 0.600 

(0.411) 

0.807 

(0.669) 

-0.027 

(0.032) 

Constant -0.698** 

(0.303) 

-1.581*** 

(0.545) 

0.036 

(0.027) 

Observations 48 60 35 

R-Squared 0.939 0.860 0.694 

Country Fixed effects Y Y Y 

Year Fixed effects Y Y Y 

    

Note: Table 4.5 reports regression results for the impact of innovation attributes, digital literacy, financial inclusion, and 

financial access on mobile money adoption on countries grouped by FDI. Digital literacy is measured by active mobile 

broadband subscriptions, financial inclusion is measured by deposit accounts and financial access is measured by financial 

institution branches. GDP growth per capita, urbanization and employment are control variables added to the model. The 

dependent variable is mobile money adoption measured by mobile money accounts.  Regressions are run on mobile money 

demand, model (1) represents low FDI countries, model (2) represents medium FDI countries and model (3) represents high 

FDI countries.  Coefficients are reported with standard errors in parentheses. ***p < 0.01, **p < 0.05, *p <0.1.  

 

4.5.4 Re-estimate Table 4.1 Factors impacting mobile money adoption 
excluding Kenya from the sample 

As a further robustness test we re-estimate Table 4.1 excluding Kenya from the sample 

as Kenya is the most influential country in mobile money usage (Demirgüç-Kunt et al., 2022; 

Jack and Suri, 2011). Results are reported in Table 4.7 below. The results are like our findings 
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in Table 4.1 and Table 4.4; observability maintains high significance at the 1% level supporting 

hypothesis H2 throughout the analysis. Relative advantage is significant in models (1) and 

model (3) and starts losing significance at the introduction of control variables.  In the absence 

of relative advantage and observability, financial inclusion has a positive impact on mobile 

money adoption at the 1% level.  

Table 4.9 Re-estimate Table 4.1 Impact of innovation attributes on mobile money 

adoption (Excluding Kenya) 

 MM 

adoption (1) 

MM 

adoption (2) 

MM 

adoption (3) 

MM 

adoption (4) 

MM 

adoption (5) 

MM 

adoption (6) 

Digital 

Literacy 

(Active MM 

Broadband) 

    0.154*** 

(0.052) 

0.116* 

(0.059) 

Financial 

Inclusion 

(Deposit 

Account) 

    0.795*** 

(0.296) 

0.485* 

(0.291) 

Financial 

Access 

(branches) 

    0.125* 

(0.067) 

-0.081 

(0.088) 

Relative 

Advantage  

(value of 

transactions) 

0.376*** 

(0.063) 

 0.207*** 

(0.064) 

0.163** 

(0.064) 

 0.180* 

(0.103) 

Observability 

(Agent 

availability)  

 0.419*** 

(0.053) 

0.375*** 

(0.054) 

0.346*** 

(0.052) 

 0.238*** 

(0.054) 

GDP 

Growth 

   -0.047 

(0.061) 

-0.022 

(0.052) 

-0.032 

(0.055) 

Urbanisation    0.838*** 

(0.251) 

2.785*** 

(0.642) 

2.582*** 

(0.646) 

Employment    0.003 

(0.328) 

0.667** 

(0.307) 

0.545* 

(0.317) 

Constant 0.102*** 

(0.008) 

0.089*** 

(0.007) 

0.086*** 

(0.008) 

0.007 

(0.217) 

-0.642*** 

(0.206) 

-0.541** 

(0.219) 

Observations 151 153 142 142 150 133 

R-Squared 0.212 0.315 0.373 0.415 0.577 0.597 

Country 

Fixed effects 

Y Y Y Y Y Y 

Year Fixed 

effects 

Y Y Y Y Y Y 

Note: Table 4.3 reports regression results for the impact of innovation attributes on mobile money (MM) adoption excluding 

Kenya from the sample. Innovation attributes are measured by value of transactions and agent availability, digital literacy is 

measured by active mobile broadband subscriptions, financial inclusion is measured by deposit accounts and financial access 

is measured by financial institution branches. GDP growth per capita, urbanization and employment are control variables 

added to the model. The dependent variable fintech adoption is measured by mobile money accounts.  Regressions are run 

investigating impact of innovation attributes model (1) to (4); without attributes (model (5)) and with all factors (model (6). 

Coefficients are reported with standard errors in parentheses. ***p < 0.01, **p < 0.05, *p <0.1.  
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4.6 Discussion 
 Our empirical results indicate that innovation attributes of relative advantage and 

observability are important in mobile money adoption supports hypothesis H1 and H2.  Our 

results are like previous findings that showed that users are more likely to adopt an innovation 

that they find useful and fits into their everyday lives (Mugambi et al., 2014; Lashitew et al., 

2019).  The value of mobile money transactions indicates how mobile money fits into everyday 

lives and therefore how useful it is for transactions. Our findings support that users will adopt 

an innovation if found useful relative advantage explains 11% - 40% of the adoption. Another 

area where our innovation attributes play an important role is through observability, proxied 

by the number of mobile money agents per km2. Results indicate that increasing access point 

for mobile money results in high uptake of the innovation. Our results suggest that 

observability, access of mobile money through agents, explain 23% - 49% of mobile money 

adoption. Countries where mobile money has thrived such as Kenya, Ghana, Uganda, report 

over ten times more mobile money agents compared to bank branches (Caputo, 2019). In sub-

Saharan Africa mobile money agents are a common occurrence and provide the convenience 

of transacting without having to walk long miles, particularly in areas where there is no 

financial institution infrastructure (Economides and Jeziorski, 2017; Batista and Vicente, 2020; 

Narteh et al., 2017).  

 Further, our results support that existing levels of financial inclusion are a strong driver 

for mobile money adoption. Financial inclusion has been found to have significant effects on 

economic growth, reducing inequalities and women empowerment with strong impact on low-

income jurisdictions (Sethi and Acharya, 2018; Mohammed et al., 2017). Our results support 

hypothesis H4 and show that existing levels of financial inclusion can act as a driver for 

increasing financial inclusion through mobile money adoption. Government initiatives to 

increase financial inclusion by lowering transaction costs, promoting women access and 

encouraging social cash transfers through mobile money could have a positive effect on mobile 

money adoption (Demirgüç-Kunt et al., 2022).  We find that existing levels of financial 

inclusion are particularly important during the Covid-19 period. This is a period where 

governments such as Zambia, Malawi and Tanzania used mobile money for social cash 

transfers to provide relief against the pandemic; other jurisdiction such as Kenya removed 

transactions costs for person-to-person transfers (Akinyemi et al., 2020). 

 Across the results digital literacy does not show strong effects for mobile money 

adoption. Notable influence of digital literacy is during the period of 2015-2018 where mobile 
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money was operationalised. This could be because of initially mobile money services only 

offered cash transfers but as more functionality such as micro credit, bill payments, 

international transfers which required more digital skills were required (Scharwatt et al., 2014). 

Another reason for the lack of strong effects of digital literacy could be because of mobile 

money has been influenced by social setting and therefore digital skills to operate are learnt by 

observing friends and family use the application (Dearing and Cox, 2018). At the country level 

digital literacy has a strong impact on Medium FDI countries.  This grouping has countries 

high in mobile money adoption such as Kenya, Uganda and Ghana. In these countries it is 

easier to get access to digital knowledge due to lower mobile broadband costs (GSMA, 2022). 

In contrast Low FDI countries such as Malawi, Congo, Madagascar are characterised with poor 

infrastructure, high internet costs and electricity challenges which have a negative impact on 

development of digital skills (Nedungadi et al., 2018). At the policy level countries that wish 

for mobile money to evolve and be an alternative to owning banks accounts should invest in 

digital literacy programs to ensure users are aware of risks associated with mobile money 

operations.  

4.7 Conclusion 
DOI theory suggests that the attributes of an innovation are one of the main contributing 

factors for users to adopt an innovation. Innovation attributes that fit into a user’s lifestyle, 

improves efficiency, allows the user to test the functionality, provides services the user deems 

to be advantageous and fits into their lifestyle, are most likely contribute to the user making 

the choice to adopt the innovation. Mobile money is a key financial innovation that has the 

potential to bring the unbanked and financially underserved into the formal financial sector and 

has seen notable success in sub-Saharan Africa. The attributes of mobile money combined with 

other factors such as digital literacy, financial inclusion and access to financial services can 

influence the adoption of mobile money. 

This chapter investigated the relationship between mobile money adoption and 

financial inclusion, digital literacy, financial access, and mobile money attributes (represented 

by value of mobile money transactions and agent availability) for 18 sub-Saharan countries. 

The investigation used data from 2010-2021, compiled from the World Bank, IMF, and ITU 

databases. Further, countries were divided into three categories according to the IMF FDI, with 

the purpose of grouping countries with similar levels of financial development and assessing 

how mobile money adoption fairs across these countries. We incorporate a degree of robustness 

to our findings, through an investigation of mobile money adoption with mobile money agents 
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as the dependent variable, alongside mobile money accounts, thus evaluating mobile money 

adoption from both the demand and supply side. 

This study begins to highlight some cross-country differences that offer possible 

explanations for why mobile money adoption is not uniform across sub-Saharan Africa. One 

of the major challenges for the study was availability of data to represent mobile money 

adoption and mobile money attributes. Further studies could include other factors such as 

financial literacy and increase the scope of mobile money attributes investigated. In addition, 

country specific studies could provide more insight at country-level. Our study begins to 

highlight how mobile money can be used to enhance financial inclusion. In Chapter 5 we 

explore further the use of mobile money as a measure for financial inclusion. 
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5.0  Mobile money as a measure of financial inclusion in 
sub-Saharan Africa 
5.1  Introduction 

This chapter examines mobile money usage as a direct indicator of financial inclusion 

and seeks to understand how demographic characteristics, financial literacy, digital literacy and 

country-level mobile money sophistication influence three types of usage – sending, receiving 

and bill payments. The chapter aims to answer the general research question Can mobile money 

be used to measure financial inclusion in sub- Saharan Africa? This chapter the applies digital 

literacy from the extended DOI framework introduced in Chapter 4, and incorporates financial 

literacy in investigating financial inclusion. 

5.2 Theoretical Background  
As discussed in Chapter 2 Section 2.1.1 there is no formal definition of financial 

inclusion. Different scholars have provided different definitions of financial inclusion. Ozili 

(2018 pp 458) defined financial inclusion as “the process of ensuring individuals, especially 

poor people have access to basic financial services in the formal financial system”, emphasising 

access to finance by the poor. Senyo and Osabutey (2020, pp 2) explained financial inclusion 

as “as access to useful and affordable financial services and products such as payments, 

deposits, insurance and loans by organisations and individuals”, emphasising on the products 

usefulness and affordability and the nature of financial products. In contrast to the previous 

definitions, Park and Mercado (2018, pp 185) financial inclusion in terms of ‘accessibility’, 

‘availability’ and ‘usage’ of formal financial services for all to reduce financial exclusion. On 

the other hand, Hollanders (2020) argued that ‘usage’ was more reflective of how valuable and 

beneficial a service is to a user. Demir et al. (2022) support the view of ‘usage’ as being more 

reflective of financial inclusion as availability and accessibility do not reflect how many people 

are using the service. Usage of financial services include functions such as investing in 

businesses, saving money for future purchases such as a house, education or medical treatment 

(Demirgüç-Kunt and Klapper, 2013). This chapter supports the view of ‘usage’ and therefore 

discusses financial inclusion in terms of using financial services. Usage of mobile money is 

important because it captures behaviour rather than just access and therefore different types of 

usage represent increasingly complex forms of engagement with the financial system (Suri, 

2017).  
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This study seeks to investigate the factors that impact financial inclusion in sub-Saharan 

Africa. Mobile money provides cost-effective and efficient money transfers, easy access to 

agents, a facility for paying bills and a platform to facilitate savings (Shirono, 2021), therefore 

it is expected for users to utilise mobile money for daily financial transactions where no 

alternative exists. Mobile money usage in sub-Saharan Africa is the highest globally and has 

shown improved levels of financial inclusion across the sub-continent (Demirgüç-Kunt et al., 

2022; GSMA, 2023). However, despite government initiatives and interventions from 

international bodies to promote financial inclusion through money usage, some countries report 

low adoption rates (Demirguc-Kunt et al., 2022). We therefore seek to explore the factors that 

impact financial inclusion across sub-Saharan Africa. 

 Specifically, the study investigates how existing levels of digital and financial literacy 

and demographic variables impact mobile money usage. Based on prior research, discussed in 

each of the following sub-sections, we propose that financial inclusion is impacted by: (i) 

digital literacy, (iii) financial literacy, and (iv) user demographics such as age, education, 

income, and gender. For example, older generations may be less likely to engage with mobile 

money because they are less inclined to have digital skills to use digital innovations (Elena-

Bucea et al., 2021). Further, mobile money providers enforce a transaction limit in some 

jurisdictions, which could result in higher-income individuals not adopting the innovation. 

Alternatively, these individuals are more likely to prefer the use of a bank account (Amoah et 

al., 2020; Marumbwa, 2014).  

5.3 Hypothesis Development 

5.3.1 Digital Literacy 
 Digital literacy is essential for effective operation of digital gadgets and innovations. 

Navigating through mobile money applications and user menus requires a degree of 

technological skill and, if users perceived the technical knowledge required to use fintech to be 

too advanced, they would not be comfortable using the innovation (Kalba, 2016; Kass-Hanna 

et al., 2021), presenting a barrier to mobile money adoption. A lack of digital skills has been 

proposed as a key hindrance to the uptake of digital financial services, and therefore other 

researchers have suggested that digital literacy could impact the levels of mobile money usage 

(Triki and Faye, 2013; Sinha et al., 2018)37. In sub-Saharan Africa, poor infrastructure and low-

connectivity have resulted in slow acquisition of digital skills compared to other developed 

 
37 For further, discussion on digital literacy refer to Chapter 2, section 2.3.6 
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nations (Darley, 2001).  

 

H1: Digital literacy positively influences financial inclusion in sub-Saharan Africa 

through mobile money usage. 

 

5.3.2 Financial Literacy 
Financial literacy is important for financial well-being, planning and making sound 

financial decisions, assessing risks associated with financial products, and choosing financial 

products and services that meet ones needs (Dewi et al., 2020b; Lusardi, 2019; Lusardi and 

Mitchell, 2011b; Bongomin et al., 2020b). Mobile money products are designed for vulnerable 

members of society characterised as having low financial literacy (Saka-Helmhout et al., 2020; 

Gabor and Brooks, 2017). Bongomin et al. (2020a) suggested that low financial literacy levels 

are the result of limited channels to provide financial education for consumers, while 

researchers have shown that increased financial literacy improves understanding and uptake of 

financial products (Domeher et al., 2014; Hussain and Sajjad, 2016). For developing regions 

such as sub-Saharan Africa, financial literacy is associated with empowering people to make 

their own financial decisions (Bongomin et al., 2020b; Andreou and Anyfantaki, 2021).  

H2:  Financial literacy positively influences financial inclusion in sub-Saharan Africa 

through mobile money usage. 

5.3.3 Demographic Variables 
Studies investigating the relationship between adoption of mobile money with gender 

have revealed different results, dependent on the jurisdiction. Reynolds et al. (2023) suggests 

that in countries where mobile money is more established (such as Kenya, Tanzania, and 

Uganda) gender is not a significant determinant of adoption. Conversely, in countries where 

mobile money is emerging (such as India, Nigeria, and Pakistan) men are more likely to use 

mobile money than women. This is largely because men are more likely to have a source of 

income and represent a larger share of financial responsibility in the household (Lotto, 2018; 

Reynolds et al., 2023). Further, GSMA (2022) report a decrease in the gender gap in recent 

years, however statistics show that 28% women in low- and medium-income countries are less 

likely to own a mobile money account. 

H3a: Women are less likely to use mobile money services in sub-Saharan Africa 
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Education 

 People who completed primary school and above are more likely to adopt digital 

financial services as they have the skills and knowledge to use and understand technology-

related innovations (Elena-Bucea et al., 2021). In sub-Saharan African countries where mobile 

money is emerging, lack of usage has been associated with lack of product awareness, poor 

training, fear of fraud, and lack of technology awareness, which can be improved by education 

(Akinyemi et al., 2020). Myeni et al. (2020) posit that in Eswatini, those with tertiary education 

had an 18.5% likelihood of using mobile money compared to 10% with a secondary education. 

This is similar to findings in Ghana suggesting that, increasing educated people by 10% would 

increase mobile money usage by 24% (Amoah et al., 2020). This study proposes that education 

has a positive effect on mobile money usage. 

H3b: Higher level of education positively impacts the use of mobile money to achieve 

financial inclusion in sub-Saharan Africa 

Income 
 People have a greater demand for financial services as income increases because they 

can spend more on financial products. Nyoka (2019) report that the richest 20% in South Africa 

were 3.5 times more likely to have a mobile money account than the poorest 20%. Conversely, 

Amoah et al. (2020) find that as income increased adoption of mobile money in Ghana 

decreased, largely because the cap38 on amounts that can be transferred through mobile money 

was viewed as a deterrent for high-income users. Similarly, in Zimbabwe, an increase in 

income was significantly and negatively associated with using mobile money (Marumbwa, 

2014). Therefore, this study seeks to investigate the impact of income on mobile money usage 

in sub-Saharan Africa. 

H3c: Higher level of income positively impacts the use of mobile money to achieve 

financial inclusion in sub-Saharan Africa 

Age 
Age is an important determinant of digital innovation adoption because digital natives 

grow up with technology, whereas the older generation may be uncomfortable adopting new 

technology and changing existing habits (Elena-Bucea et al., 2021). Prior studies on mobile 

money have found that age is an important factor in using mobile money. For example, 

Akinyemi et al. (2020) find that younger people are more likely to adopt mobile money, while 

 
38 Some jurisdictions set a limit on the maximum amount of money that can be transacted through mobile money. 
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Elena-Bucea et al. (2021) posit that users over 54 are more likely to have lower levels of digital 

skills and knowledge, and therefore are less likely to use digital innovation. Chamboko (2022) 

find that in Zimbabwe the rate at which the youth adopted digital financial services was low 

because they had lower income and high internet costs were high. Further, Lotto (2018) argue 

that older men are more likely to adopt mobile money because they have jobs and can afford 

to invest in technology. We therefore seek to examine the role of age in mobile money usage. 

H3d: Adults younger than 55 are more likely to use mobile money service to achieve 

financial inclusion 

5.4 Data 

To address our research questions, we obtain data from the World Bank Global Findex 

Database39 survey for 2014, 2017, and 2021. For purposes of grouping countries according to 

the national level of mobile money usage, we adopt the Mobile Money Prevalence Index 

(MMPI) developed by GSMA (Andersson-Manjang, 2021). The purpose of this division is to 

allow countries to be grouped and analysed according to how established mobile money. In 

addition, this allows for generalisation in findings to be applied to countries with similar mobile 

money prevalence. Detailed variable selection is documented in Chapter 3 Section 3.4. 

Regression Model 

To examine the factors that affect mobile money usage we run linear OLS regression 

using equation (1) below:  

𝐹𝐼𝑐,𝑡  =  𝛼 + 𝛽1𝐷𝐿𝑐,𝑡 + 𝛽2𝐹𝐿𝑐,𝑡 + 𝛽3𝐺𝑛𝑐,𝑡 + 𝛽4𝐼𝑛𝑐,𝑡 + 𝛽5𝐸𝑑𝑐,𝑡 + 𝛽6𝐴𝑔𝑐,𝑡 + 𝑢𝑐,𝑡  

Where FI denotes financial inclusion represented by mobile money usage, which is 

proxied by three different common services available through mobile money (sending mobile 

money, receiving mobile money ,and paying utility bills through mobile money), DL refers to 

digital literacy (the ability to understand and interact with digital technology), FL signifies 

access to financial literacy (proxied by the availability of financial institution branches), Gn 

represents gender (male or female), In refers to income levels, Ed represents the education level 

and Ag signifies age, finally, uc is the error term. 

 
39 Global Findex Database provides indicators of financial services usage over time, the data is a subset constructed from 

surveys for 2014, 2017 and 2021. 
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Our model is similar to Kass-Hanna et al. (2021) who examined the impact of digital 

and financial literacy on financial behaviours. We examine the impact of digital and financial 

literacy on financial inclusion to determine if mobile money usage is representative of financial 

inclusion. We adapt the assessment of demographic variables from similar studies that have 

investigated age, gender, income difference and education on financial inclusion (Kass-Hanna 

et al., 2021; Asuming et al., 2019).  

5.4.1 Descriptive Statistics 
The categorisation of countries in the sample according to the GSMA MMPI is 

provided in Table 3.1. Categorisation of countries in this way enables assessment of the factors 

that affect mobile adoption within groups of countries clustered by similar financial 

development and thus allows us to determine the factors that affect mobile money adoption on 

a region-wide, rather than at individual country, level. 

Table 5.1: Categorisation of countries by MMPI 

High MMPI (> 0.80)  Medium MMPI (0.79-0.60) Low MMPI (<0.60) 

Ghana 

Kenya 

Rwanda 

Tanzania 

Uganda 

Zimbabwe 

Congo 

Botswana 

Cameroon 

Guinea 

Mozambique 

Zambia 

Madagascar 

Malawi 

Nigeria 

Mauritius 

Namibia 

South Africa 

Note: This table represents categorises countries according to GSMA MMPI, representing countries of high MMPI, medium 

MMPI and low MMPI. 

Demographic distribution of respondents 

Table 5.2 below shows the distribution of respondents, for each survey year, according 

to their gender, education, income group, and age. Panel A of Table 5.2 describes the 

distribution of respondents by demographic variables categorised by year. This has been done 

to enable analysis based on year.  Panel B of Table 5.2 represents the demographic distribution 

of respondents categorised according to MMPI index. The purpose is to allow analysis of 

countries to be grouped according to how established mobile money is in various jurisdictions 

to allow analysis and distinguish factors that impact financial inclusion based on similar levels 

of fintech usage. The total sample in our study has 48,796 respondents, over data collected in 

2014,2017 and 2021. 

Panel A of Table 5.2 reports 48,796 adults responded to the survey (16,632 in 2014, 

17,433 in 2017, and 14,371 in 2021). Female respondents represent 53.6% of respondents from 
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our sample. On average, most respondents attained education beyond secondary school level 

(56.7%). However, the highest number of respondents with a secondary school education or 

above was reported in 2021, with a majority (63.3%) completing secondary education or above, 

compared to 36.5% reporting as having had primary school education or below. This could 

signify improved attainment of education across the countries as the years have progressed. 

Across the sample, most of the respondents were between 15-34 years old and the least number 

of respondents were above 55 years old.  

Panel B of Table 5.2 indicates that the distribution of male and female respondents 

across the countries is almost the same. The sample reports approximately 46% male 

respondents in all country groups and approximately 54% female respondents across all 

country MMPI groups. Not surprisingly, Low MMPI countries report the highest proportion of 

respondents who attained a secondary school education or above (63%). This is largely because 

the countries in this group include Namibia, South Africa and Mauritius which have higher 

literacy levels and development index overall. Income distribution across the countries is 

similar, with approximately 52% of the respondents in the bottom 60% of the income band and 

approximately 48% of respondents in the top 40% across all the country groups. 
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Table 5.2 Demographic distribution of Respondents 

Panel A: Distribution of respondents by gender, education, income and age categorised by year 

 Total 2014 2017 2021 

Variable Freq Perc Freq Perc Freq Perc Freq Perc 

Gender         

Male 22,593 46.30 7,910 47.56 7,833 44.93 6,850 46.50 

Female 26,203 53.70 8,722 52.44 9,600 55.07 7,881 53.50 

Total 48,796  16,632  17,433  14,731  

Education         

Primary 21,144 43.33 7,837 47.12 7,906 45.35 5,401 36.66 

Secondary and above 27,652 56.67 8,795 52.88 9,527 54.65 9,330 63.34 

Total 48,796  16,632  17,433  14,731  

Income          

Bottom 60% 25,400 52.05 8,649 52.00 9,150 52.49 7,601 51.60 

Top 40% 23,396 47.95 7,983 48.00 8,283 47.51 7,130 48.40 

Total 48,796  16,632  17,433  14,731  

Age         

15-24 14,412 29.54 4,600 27.66 5,316 30.49 4,496 30.52 

25-34 14,367 29.44 4,920 29.58 5,082 29.15 4,365 29.63 

35-44 8,624 17.67 2,909 17.49 3,083 17.68 2,632 17.87 

45-54 5,196 10.65 1,902 11.44 1,741 9.99 1,553 10.54 

55-64 3,386 6.94 1,243 7.47 1,192 6.84 951 6.46 

Over 64 2,811 5.76 1,058 6.36 1,019 5.85 734 4.98 

Total 48,796  16,632  17,433  14,731  

 

Panel B: Distribution of respondents by gender, education, income, and age by MMPI  

 

 Total High MMP Medium MMPI Low MMPI 

Variable Freq Perc Freq Perc Freq Perc Freq Perc 

Gender         

Male 22,593 46.30 7,806 46.76 5,832 46.40 8,955 45.85 

Female 26,203 53.70 8,886 53.24 6,737 53.60 10,580 54.16 

Total 48,796  16,692  12,569  19,535  

Education         

Primary 21,144 43.33 7,846 47.00 6,044 48.09 7,254 37.13 

Secondary and above 27,652 56.67 8,846 53.00 6,525 51.91 12,281 62.87 

Total 48,796  16,692  12,569  19,535  

Income          

Bottom 60% 25,400 52.05 8,793 52.68 6,463 51.42 10,144 51.93 

Top 40% 23,396 47.95 7,899 47.32 6,106 48.58 9,391 48.07 

Total 48,796  16,692  12,569  19,535  

Age         

15-24 14,412 29.54 5,103 30.57 4,084 32.49 5,225 26.75 

25-34 14,367 29.44 5,184 31.06 3,643 28.98 5,540 28.36 

35-44 8,624 17.67 2,936 17.59 2,098 16.69 3,590 18.38 

45-54 5,196 10.65 1,692 10.14 1,219 9.70 2,285 11.70 

55-64 3,386 6.94 942 5.64 822 6.54 1,622 8.30. 

Over 64 2,811 5.76 835 5.00 703 5.59 1,273 6.52 

Total 48,796  16,692  12,569  19,535  

Note: Panel A of Table 5.2 reports the distribution of respondents by gender, education, income, and age group for the sample 

as a whole and divided by each year the survey was taken. Panel B reports the distribution of respondents by gender, education, 

income and age group  for the sample as a whole and by countries divided by MMPI. 
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Distribution of respondents who responded ‘yes’ to financial inclusion questions 

Table 5.3 summarises the respondents who answered ‘yes’ to the financial inclusion 

questionnaire data by year. Panel A of the table reports respondents by year, whereas Panel B 

reports respondents by categorised according to MMPI. Further Panel C and Panel D report 

respondents who responded ‘yes’ by demographic variable grouping. Panel C categorises 

responses by gender, income, and education, whereas Panel D categorises responses by age 

group. 

 Data reported in Panel A reveals a steady increase in financial institution account 

ownership from 2014 to 2021, from 39.3% to 45.1%. This is representative of an increase in 

financial inclusion across our sample. In addition, there is a significant increase in the 

proportion of respondents making online payments during the same period from 3.45% to 

21.3%, indicating higher levels of digital literacy. Results indicate a significant increase in 

payment of utility bills using mobile money from 2014 to 2021, from 13.4% to 45.1%. This 

supports reports from GSMA (2022) indicating that bill payment was the fastest growing 

mobile money service at the end of 2021. 

Panel B reports the proportion of respondents who responded positively to financial 

inclusion questions according to MMPI category. Countries with a low MMPI report the 

highest proportion of respondents with financial institution accounts (52.3%) which is largely 

influenced to some degree by countries such as Mauritius (89.4%), South Africa (71.2%) and 

Namibia (77.0%) that report high financial institution accounts40.  Not surprisingly countries 

with high MMPI report very high proportions of mobile money usage through sending 

remittances (77.3%), receiving remittances (70.5%) and paying utility bills though mobile 

money (47.8).  This is not surprising as this group constitutes countries where mobile money 

usage in the sub-region is highest. In comparison low MMPI countries report 27.3% sent 

domestic remittances; 29.5% received domestic remittances; and 15.3% paid utility bills using 

mobile money. The mobile money usage statistics for low MMPI countries are below the 

average reported for the whole sample. 

 

  

 
40 See Appendix B Table B2 
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Table 5.3: Summary of distribution of respondents who answered ‘yes’ to financial 

inclusion questions  

Panel A: Respondents who responded ‘yes’ by year 

Variable (% age +15) Total 2014 2017 2021 

Online Payments  10.60 3.40 8.37 21.34 

Saved  60.09 62.30 58.26 59.76 

Borrowed 55.64 58.38 51.10 57.93 

Sent Remittances (Mobile Money) 50.86 40.88 62.21 46.36 

Received Remittances (Mobile Money) 48.40 38.18 62.26 38.69 

Paid utility bills (Mobile Money) 28.88 13.37 28.87 45.05 

Panel B: Respondents who responded ‘yes’ by MMPI 

Variable (% age +15) 

All High 

MMPI 

 Medium 

MMPI 

Low MMPI 

Online Payments  10.60 12.62  9.23 9.74 

Saved  60.09 63.50  56.71 59.34 

Borrowed 55.64 59.57  55.77 52.20 

Sent Remittances (Mobile Money) 50.86 77.33  40.82 27.26 

Received Remittances (Mobile Money) 48.40 70.47  37.63 29.53 

Paid utility bills (Mobile Money) 28.88 47.83  28.87 15.32 

Panel C: Respondents who responded ‘yes’ by gender, income, and education 

  Gender Income Band Education 

Variable (% age +15) Total Male Female Bottom 

60% 

Top 

40% 

Primary Secondary 

and above 

Online Payments  10.60 12.42 9.03 6.31 15.24 4.35 15.37 

Saved  60.09 62.96 57.61 51.91 68.96 50.02 67.79 

Borrowed 55.64 58.03 53.06 52.71 58.83 50.98 59.21 

Sent Remittances (Mobile Money) 50.86 51.48 50.17 44.92 54.57 45.54 53.29 

Received Remittances (Mobile Money) 48.40 49.62 47.32 42.95 52.84 41.42 52.25 

Paid utility bills (Mobile Money) 28.88 30.80 27.03 22.23 33.06 10.68 32.54 

Panel D: Respondents who responded ‘yes’ by age group 

Variable (% age +15) All 15-24 25-34 35-44 45-54 55-64 Over 64 

Online Payments  10.60 9.26 13.76 12.16 8.95 7.12 3.66 

Saved  60.09 56.20 66.93 62.74 58.72 53.90 46.85 

Borrowed 55.64 53.22 62.02 59.95 53.93 46.99 35.33 

Sent Remittances (Mobile Money) 50.86 53.81 55.38 47.66 45.28 38.28 31.85 

Received Remittances (Mobile Money) 48.40 48.36 54.31 49.22 45.60 36.81 28.35 

Paid utility bills (Mobile Money) 28.88 35.52 34.28 28.82 21.93 15.08 10.43 

Note: Panel A of Table 3.3 represents a summary of the respondents who responded ‘yes’ to the financial inclusion 

questionnaire by year. Panel B reports the percentage of respondents who responded ‘yes’ to the financial inclusion 

questionnaire by MMPI. Panel C reports the respondents who responded ‘yes’ to the financial inclusion questionnaire 

according to gender, income band and education. Panel D represents the percentage of respondents who responded ‘yes’ 

according to age group. 
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Panel C below reports the distribution of respondents who responded positively to the 

survey questions by gender, income, and education. Overall, male users represented the highest 

proportion of respondents with a bank account, making online payments, saving, and 

borrowing, using mobile money to send or receive domestic remittances, and paying bills 

through mobile of money. This could be because in most developing countries men are more 

likely to have a source of income and represent a larger share of financial responsibility in the 

household (Reynolds et al., 2023; Lotto, 2018).53.4% of top-income earners reported owning 

a financial institution account compared to 32.6%. 

However, the biggest differences among demographic groups are between those with 

primary education or less and those with secondary education and above. 56.0% of those with 

secondary education and above reported having a bank account compared to 25.0% of those 

with primary education or less. This supported by findings that suggest find that those with a 

secondary or tertiary education are more likely to use financial services (Bongomin et al., 2017; 

Domeher et al., 2014). Similarly, data indicates a higher proportion of respondents with 

secondary school education and above used mobile money services, sending remittances 

(53.3%), receiving remittances (52.3%) and paying utility bills (32.5%). This supports findings 

that suggest that education improves uptake of digital financial services (Elena-Bucea et al., 

2021; Akinyemi et al., 2020; Amoah et al., 2020). 

 Panel D of Table 5.3 above depicts the respondents who responded ‘yes’ to the survey 

questions on financial inclusion by age group. Noticeably, respondents between 15 and 24 have 

the lowest proportion of financial institution accounts (32.3%). This could be because this 

respondents in this age group are young and cannot afford to maintain a financial institution 

account (Chamboko, 2022). However, the age group 15-24 is the highest proportion of users 

who paid utility bills through mobile money (35.5%). This could be because a financial 

institution account is not affordable, mobile money is easily affordable for the group to transact 

through, supporting findings that younger people are more likely to adopt mobile money 

(Akinyemi et al., 2020). Further, users above age 55 report the lowest usage of mobile money 

services. This is because this because users may lack the digital skills and knowledge to operate 

fintech services (Elena-Bucea et al., 2021).  
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5.5 Empirical Results 

5.5.1  Association of demographic variables with financial literacy and 
digital literacy 

Table 5.4 represents the association of demographic variables, gender, education, 

income and age with digital literacy and financial literacy. We run OLS regressions to 

investigate the relationship between our key variables of interest with the demographic 

variables. Initial findings reveal that the coefficient for gender is -0.018, is significant at the 

1% level for model (1), signifying that men have higher levels of digital literacy compared to 

women. Our results are like other findings which suggest that due to cultural and social 

inequalities men have more access to technology than women and therefore exhibit more digital 

literacy (Elena-Bucea et al., 2021).  Further, higher levels of education and income are 

associated with higher levels of digital literacy at the 1% level. Elena-Bucea et al. (2021) 

suggest that innovation can appear more complex if education levels are low. Therefore, higher 

levels of education can result in ease of use of the innovation. Further, higher levels of income 

mean that people can afford and access more technological innovations (Akinyemi et al., 2020). 

Table 5.4: Association of demographic variables with financial and digital literacy 

 Digital Literacy (1) Financial Literacy (2) 

Gender -0.018*** 

(0.003) 

-0.035*** 

(0.004) 

Education 0.090*** 

(0.003) 

0.048*** 

(0.005) 

Income 0.064*** 

(0.003) 

0.038*** 

(0.005) 

Age group   

25-34 0.039*** 

(0.004) 

0.083*** 

(0.005) 

35-44 0.040*** 

(0.004) 

0.072*** 

(0.007) 

45-54 0.018*** 

(0.005) 

0.016*** 

(0.008) 

55-64 0.007 

(0.006) 

-0.048*** 

(0.009) 

Over 64 -0.016** 

(0.006) 

-0.159*** 

(0.010) 

   

Constant 0.032*** 

(0.032) 

0.539*** 

(0.009) 

   

Observations 48,796 48,796 

   

R-Squared 0.048 0.025 

Note: Table 5.4 represents the association of demographic variables on our key explanatory variables, digital literacy (1), financial literacy 

through saving (2) and financial literacy through borrowing (3).  Demographic variables are represented by gender, education, income and 
age. Regressions are performed on the whole sample of 18 countries Coefficients are reported with standard errors in parentheses. ***p < 
0.01, **p < 0.05, *p <0.1.   
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 Financial literacy results are like digital literacy results. The coefficient for gender is 

negative and significant at the 1% level in model (2) at -0.035. This suggests that financial 

literacy is higher in men than in women. These results resonate with other studies around the 

globe that found men have higher levels of financial literacy compared to women (Klapper et 

al., 2015; Fanta and Kingstone, 2021). Scholars have suggested that this is a result of a lack of 

access to communication channels that would enhance financial literacy for women (Bongomin 

et al., 2020a). In most developing countries women are viewed as caregivers and do not manage 

household finances. Further, education is positively significant in financial literacy at the 1% 

level. The coefficient, 0.048 is positive, indicating that as education levels increase financial 

literacy increases.  Our findings support similar findings by Lusardi and Mitchell (2014) who 

posit that education improves financial literacy. Other studies have found that educated people 

are more likely to adopt financial products compared to those with little or no education 

(Domeher et al., 2014).  

 Model (1) and model (2) reveal that consumers between 25-55 have higher levels of 

financial and digital literacy. These ages represent the working class who pay more bills, 

require more financial services and therefore are more likely to possess higher digital and 

financial knowledge (Triki and Faye, 2013). Our results support findings that financial literacy 

decreases for people aged 55 and above (Finke et al., 2017; Xu and Zia, 2012). 

5.5.2 Impact of digital literacy, financial literacy, and demographic 
variables on financial inclusion 

Table 5.5 represents OLS regression results using the measures of financial inclusion, 

sending and receiving mobile money and paying bills using mobile money as dependent 

variables. Results indicate that digital literacy is significant and positive across the whole 

sample for models (1), (2) and (3), supporting hypothesis H1. The coefficient for digital literacy 

is highest and positive at the 1% level across all models: 0.192 in the case of model (1), 0.167 

in model (2) and 0.413 in model (3). Our findings provide evidence for hypothesis H1, a 1% 

increase in digital literacy is associated with an 0.41% increase in people paying utility bills 

using mobile money. Our findings lend weight to conclusions drawn in previous studies, in 

regard the significance of digital literacy as a driver for financial inclusion to be achieved 

through use of fintech innovations (Triki and Faye, 2013; Kass-Hanna et al., 2021).  Sub-

Saharan Africa is characterised as having low digital skills, therefore for financial inclusion 

policies to take effect and mobile money usage to thrive, such policies should target increasing 

digital literacy (Darley, 2001). In 2019 the World Bank established Digital Economy for Africa 
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(DE4A) to promote digital literacy within the continent (World Bank, 2022). Further digital 

literacy could be implemented as part of the education curriculum to enhance digital skills 

(Sefton-Green et al., 2009).  Countries such as Ghana and Kenya have developed country-level 

digital strategies to enhance digital knowledge (World Bank Group, 2019; MoICT-Kenya, 

2019). Our findings support the need for countries to promote digital literacy programs for 

financial inclusion. 

Table 5.5 Analysis of factors that impact financial inclusion 

 Sent Mobile Money 

(1) 

Received Mobile Money 

(2) 

Paid Utility Bills 

(3) 

Digital Literacy 

(Paid online) 

 

0.192*** 

(0.012) 

0.167*** 

(0.012) 

0.413*** 

(0.007) 

Financial Literacy 

(Saved) 

 

(0.047)*** 

(0.010) 

0.078*** 

(0.008) 

0.062*** 

(0.007) 

Gender 

 

-0.008 

(0.008) 

 

-0.001 

(0.007) 

-0.017*** 

(0.006) 

Education 0.105*** 

(0.009) 

 

0.114*** 

(0.008) 

0.065*** 

(0.007) 

Income 0.051*** 

(0.008) 

0.053*** 

(0.007) 

0.020*** 

(0.006) 

Age    

25-34 0.012 

(0.010) 

0.040*** 

(0.009) 

-0.009 

(0.008) 

35-44 -0.021* 

(0.011) 

0.017 

(0.011) 

-0.016* 

(0.009) 

45-54 -0.022 

(0.014) 

0.006 

(0.014) 

-0.040*** 

(0.011) 

55-64 -0.058*** 

(0.018) 

-0.043*** 

(0.016) 

-0.053*** 

(0.012) 

Over 64 

 

 

-0.088*** 

(0.022) 

-0.094*** 

(0.017) 

-0.063*** 

(0.014) 

Constant 

 

 

0.355*** 

(0.013) 

0.300*** 

(0.011) 

0.127*** 

(0.010) 

Observations 

 

13172 15291 16543 

R-Squared 

 

0.055 0.060 0.203 

Country Fixed Effects Y Y Y 

Note: Table 5.5 represents the impact of digital literacy, financial literacy, and demographic variables on financial inclusion. 

Digital literacy is represented by payment of bills using the internet, financial literacy is represented by saving, demographic 

variables used are gender, education, income, and age. Financial inclusion is represented by sending mobile money (1), 

receiving mobile money (2), paying utility bills (3). Regressions are performed on the whole sample of 18 countries 

Coefficients are reported with standard errors in parentheses. ***p < 0.01, **p < 0.05, *p <0.1.   
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Further, results indicate that financial literacy is significantly and positively associated 

with financial inclusion across all three models, at the 1% level, supporting hypothesis H2. 

However, the effects of financial literacy are less compared to digital literacy as the coefficients 

for financial literacy are relatively smaller. Increasing financial literacy would increase mobile 

money usage, thereby increasing financial inclusion.  Miller et al. (2009) suggest that financial 

literacy is particularly important for sub-Saharan Africa in mobile money usage due to the rapid 

development of financial innovations. Chikalipah (2017) posit that two-thirds of financially 

excluded individuals lack financial knowledge to make financial decisions, therefore 

increasing financial literacy would increase usage of mobile money across the sub-continent. 

Our findings support that increase in financial literacy would improve financial inclusion and 

thus support prior evidence that an increase in financial literacy improves financial inclusion 

(Domeher et al., 2014; Bongomin et al., 2020a).  

An examination of demographic variables reveals that income and education are 

significant across all models at the 1% level. This implies that people in the top 40% of income 

band are more likely to be financially included compared to the lower 60%, supporting 

hypothesis H3c. Previous studies have found income to be significant in financial inclusion. 

Sanderson et al. (2018) find that financial inclusion was driven by income. More specifically, 

our findings are similar to findings by Nyoka (2019), who find that the richest 20% were more 

likely to use mobile money compared to the poorest 20%, thereby increasing financial 

inclusion. Similarly, higher levels of education are positively related mobile money usage, 

however with lower coefficients compared to income, supporting hypothesis H3b. Increasing 

education by 1% to secondary level or above would increase sending mobile money by 10.5%; 

receiving mobile money by 11.4%; and bill payments by 6.5%. 

In response to hypothesis H3a gender is not significant for sending and receiving mobile 

money but is significant for bill payments. Results indicate that women are less likely to pay 

bills using mobile money. This could be because is some emerging economies men are more 

likely to be the ones working and therefore paying bills.  Further, results indicate that people 

age groups 55 and above are less likely to use mobile money supporting hypothesis H3d. This 

could be because this group has fewer technical skills and are therefore less likely to engage in 

digital financial services. 
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5.5.3  Impact of digital literacy, financial literacy, and demographic 
variables on financial inclusion (analysis based on year) 
 

Table 5.6 below depicts all three financial inclusion variables across the three years 

represented by the data: 2014, 2017 and 2021.  The purpose is to investigate the factors that 

impact financial inclusion by analysing and comparing the progression through the years. Our 

study uses the years the data was collected, to analyse financial inclusion. This assessment 

provides insights into the significance of factors that may have changed across the years. 

Further, this analysis identifies assessment of areas still needing policy redress. Models (1) - 

(3) represent sending mobile money in 2014, 2017, and 2021 respectively; models (4) - (6) 

represent receiving mobile money in 2014, 2017 and 2021; finally, models (7) – (9) represent 

paying utility bills in 2014, 2017 and 2021. 

 The results indicate that across the three years digital literacy is significant and positive 

at the 1% level, providing further evidence supporting H1. Results indicate progressively high 

coefficients for bill payment using mobile money, indicating stronger effects for the function. 

The coefficient, for bill payment in 2021 is 0.385, signifying that 1% increase in digital literacy 

would result in increased in financial inclusion through bill payments by 0.39%. The findings 

are supported by GSMA (2022) reports that bill payment is the fastest growing mobile money 

service and grew by 36% between 2021 to 2022. Further, digital literacy facilitates growth in 

uptake of fintech services (Kass-Hanna et al., 2021). The increase in coefficient from 2014 t0 

2021 (0.248, 0.326, 0.385) indicates that digital literacy is becoming more central to mobile 

money usage particularly for complex functions such as bill payments.  

 Financial literacy is significant at the 1% level for all models except model (3) and (6), 

which represent 2021 for sending and receiving mobile money.   The results show that from 

2014 to 2021 the coefficient for financial literacy decreases in magnitude and 2021 the 

significance declines for sending and receiving remittances.  The decline in significance could 

reflect how established the two mobile money functions are, as users become familiar with the 

functions the need for financial literacy decreases. Our results show that in response to H2 

financial literacy was significant during the early years of mobile money usage for the common 

functions, however as people become more familiar with operating mobile money, significance 

decreases.  Kiconco et al. (2019) suggested that users with low financial literacy skills are most 

likely to gain skills through social network and memorise the actions required due to simplicity 
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of the functions. Sending and receiving domestic remittances are the initial functionality in the 

mobile money design and therefore, the easiest and most frequently operated services 

(Nyimbiri, 2021; Suri, 2017; Travis et al., 2018).  Further, as more users adopt the innovation, 

functionalities are communicated through the social network, family and friend can teach those 

with limited skills (Rogers et al., 2014).  Financial literacy was more significant during the 

inception years of mobile money; however, the influence is not as significant as digital literacy. 

At a policy level the World Bank Global Financial Inclusion and Consumer Protection Survey 

(2017) revealed that countries such as Botswana, Rwanda and Zimbabwe mandate their 

financial institutions to provide financial literacy training to their customers (World Bank, 

2017).  Further, other countries such as Namibia, Tanzania and Zambia have introduced 

financial literacy programs with the aim of disseminating financial knowledge to those who 

are marginalised (World Bank, 2017). 

Like the findings in Table 5.6 gender is not significant across the years, contrast to H3a.  

This reveals that the use of mobile money across the years has not been dependent on gender.  

Despite males displaying more digital and financial literacy usage is not impacted by gender. 

Income is positive and significant across the years at the 1% level for bill payment supporting 

H3b. Further, it is significant at the 1% level for sending and receiving remittances in 2014 and 

2017, however, it begins to lose its significance for sending and receiving mobile money in 

2021. This may be because of more users subscribing to the service even though they do not 

have a formal income. For example, parents can use mobile money to send money to their 

dependents in school or to support relatives living in the village (Jack et al., 2013). 

Older age groups have stronger negative effects for paying bills using mobile money, 

particularly for 2017 and 2021.  The coefficients for age group 55 – 64 are -0.074 and -0.070 

for 2017 and 2021 respectively, while for age group over 64 the coefficients are -0.076 and -

0.111 indicating a risk of not being financially included for older people. Our findings support 

hypothesis H3d, showing that older individuals are significantly less likely to engage in digital 

financial services, underscoring the importance of target inclusion strategies for older age 

groups.  
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Table 5.6 Analysis of factors that impact financial inclusion by year 

 Sent mobile money Received mobile money Pay utility bills 

 2014 

(1) 

2017 

(2) 

2021 

(3) 

2014 

(4) 

2017 

(5) 

2021 

(6) 

2014 

(7) 

2017 

(8) 

2021 

(9) 

Digital Literacy 

(Paid online) 

 

0.184*** 

(0.020) 

0.161*** 

(0.015) 

0.179*** 

(0.031) 

0.196*** 

(0.021) 

0.117*** 

(0.016) 

0.216*** 

(0.030) 

0.248*** 

(0.016) 

0.326*** 

(0.014) 

0.385*** 

(0.012) 

Financial Literacy 

(Saved) 

 

0.071*** 

(0.014) 

0.063*** 

(0.013) 

0.041 

(0.027) 

0.116*** 

(0.011) 

0.055*** 

(0.012) 

0.050** 

(0.023) 

0.041*** 

(0.010) 

0.084*** 

(0.011) 

0.087*** 

(0.013) 

Gender 

 

-0.008 

(0.010) 

-0.009 

(0.011) 

-0.029 

(0.024) 

-0.007 

(0.009) 

-0.010 

(0.011) 

0.002 

(0.021) 

-0.012 

(0.008) 

-0.040*** 

(0.010) 

-0.010 

(0.011) 

Education 0.117*** 

(0.012) 

0.011*** 

(0.013) 

0.026 

(0.027) 

0.107*** 

(0.011) 

0.102*** 

(0.013) 

0.062** 

(0.024) 

0.053*** 

(0.010) 

0.045*** 

(0.011) 

0.100*** 

(0.014) 

Income 0.049*** 

(0.011) 

0.064*** 

(0.011) 

0.051** 

(0.024) 

0.058*** 

(0.010) 

0.059*** 

(0.011) 

0.030 

(0.022) 

0.021** 

(0.009) 

0.042*** 

(0.010) 

0.030** 

(0.012) 

Age          

25-34 0.014 

(0.013) 

0.020 

(0.013 

0.050* 

(0.030) 

0.030** 

(0.012) 

0.036*** 

(0.013) 

0.043 

(0.027) 

0.028** 

(0.012) 

-0.002 

(0.013) 

-0.020 

(0.015) 

35-44 -0.003 

(0.015) 

-0.015 

(0.016) 

0.012 

(0.036) 

0.010 

(0.014) 

0.014 

(0.016) 

0.018 

(0.032) 

0.013 

(0.013) 

-0.014 

(0.015) 

-0.016 

(0.017) 

45-54 -0.012 

(0.018 

-0.010 

(0.021) 

0.059 

(0.045) 

-0.011 

(0.017) 

0.026 

(0.021) 

0.047 

(0.039) 

0.002 

(0.015) 

-0.048*** 

(0.018) 

-0.046** 

(0.020) 

55-64 -0.057** 

(0.023) 

-0.016 

(0.027) 

0.033 

(0.051) 

-0.049** 

(0.020) 

-0.065*** 

(0.024) 

0.048 

(0.045) 

0.011 

(0.017) 

-0.074*** 

(0.020) 

-0.070*** 

(0.024) 

Over 64 -0.086*** 

(0.028) 

-0.080** 

(0.033) 

0.047 

(0.069) 

-0.090*** 

(0.022) 

-0.122*** 

(0.027) 

0.038 

(0.052) 

0.002 

(0.020) 

-0.076*** 

(0.022) 

-0.111*** 

(0.027) 

Constant 

 

 

0.233*** 

(0.018) 

0.433*** 

(0.018) 

0.341*** 

(0.036) 

0.187*** 

(0.015) 

0.463*** 

(0.017) 

0.238*** 

(0.031) 

0.027* 

(0.015) 

-0.160*** 

(0.017) 

0.168*** 

(0.020) 

Observations 

 

5775 5734 1663 6859 6447 1985 5279 6158 5106 

R-Squared 

 

0.062 0.065 0.035 0.081 0.054 0.046 0.067 0.139 0.239 

Country Fixed Effects Y Y Y Y Y Y Y Y Y 

Note: Table 5.6 represents the impact of digital literacy, financial literacy, and demographic variables on financial inclusion for 2014, 2017, 2021. Digital literacy is represented by payment of 

bills using the internet, financial literacy is represented by saving, demographic variables are represented by gender, age, education, and income. Financial inclusion through mobile money sending 

is represented by models (1) –(3); receiving mobile money by models (4) –(6); bill payment by models (7) –(9). Coefficients are reported with standard errors in parentheses. ***p<0.01, **p<0.05, 

*p<0 
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5.5.4  Impact of financial inclusion, digital literacy, financial literacy, and 
demographic variables financial inclusion (analysis based on MMPI) 

Table 5.4 reports regression results, based on country Mobile Money Prevalence Index 

(MMPI). MMPI measures the sophistication of mobile money usage in a country and will 

facilitate comparison between markets and allow granular analysis of factors impacting mobile 

money usage in countries with similar usage levels (Andersson-Manjang, 2021).The grouping 

allows us to investigate the factors that impact financial inclusion through mobile money usage 

on countries with similar levels of mobile money prevalence. This analysis highlights specific 

factors that may not be visible when looking at the sample but could present themselves on a 

cluster level analysis.  Previous studies have investigated behaviours based on country Gini 

coefficient to assess countries with similar levels of income (Demir et al., 2022) and high41 and 

low42 income countries as defined by World Bank (Sha'ban et al., 2020). Our findings are 

presented in models (1) to (9). Models (1) to (3) represent findings for sending mobile money 

for High MMPI, Medium MMPI and Low MMPI countries respectively; models (4) to (6) 

represent receiving mobile money for High MMPI, Medium MMPI and Low MMPI countries 

and finally models (7) to (9) represent paying utility bills for High MMPI, Medium MMPI and 

Low MMPI countries. 

  For all country groups and mobile money functions, sending mobile money, receiving 

mobile money, and paying utility bills through mobile money and digital literacy are significant 

at the 1% level. Low MMPI countries report high and positively significant coefficients for 

digital literacy, the coefficient for sending mobile money is 0.364, 0.295 for receiving mobile 

money, and 0.429 for paying utility bills. In support to H1, digital literacy is significant across 

all country groups, however stronger in effects for Low MMPI countries. This could be because 

in Low MMPI countries mobile money usage is low and therefore the impact of increasing 

digital literacy on financial inclusion is large. According to World Bank Global Findex Survey 

2021 15% of people in Low MMPI countries paid utility bills using mobile money compared 

to 48% in high MMPI countries (Demirgüç-Kunt et al., 2022). Therefore, increasing digital 

skills would be most transformative for low MMPI countries where baseline access and 

infrastructure is weaker compared to high MMPI countries where digital skills still matter but 

returns are lower due to already high adoption. Increasing digital literacy would enable more 

 
41 High income countries included high and upper-middle income countries 
42 Low income countries included low and lower-middle income countries 
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participation from Low MMPI countries in mobile money usage. Therefore, policies in Low 

MMPI countries aiming to improve mobile money usage should aim at improving digital skills. 

Specifically, for paying utility bills all country groups report relatively high coefficients 

for digital literacy, 0.354 (high MMPI), 0.479 (medium MMPI) and 0.429 (low MMPI) at the 

1% level, reinforcing the need for digital literacy across all countries supporting H1. To some 

extent, this may be due to the rising frequency of bill payments within recent years, which 

requires more technical skills when compared with functions such as sending and receiving, 

which users are likely to be more familiar with. In addition, high MMPI countries report high 

digital literacy coefficients significant at the 1% level, 0.364 (sending); 0.295 (receiving); 

0.429 (bill payments), across all mobile money functions compared to low and medium MMPI. 

This could be because of more mobile money functionality available in these countries such as 

paying school fees, subscriptions, retail goods and services and international and cross border 

remittances that require higher digital skills.  

Results indicate that financial literacy is significant in High MMPI countries across all 

mobile money usage functions. Our findings support hypothesis H2 highlighting that at the 

country specific level, financial literacy has a positive effect on mobile money usage. Financial 

literacy is significant at the 5% and above for Low MMPI countries.  However, in relation to 

our previous findings the coefficients are smaller than digital literacy.  
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Table 5.7 Analysis of factors that impact financial inclusion by Mobile Money Prevalence Index (MMPI) 

 Sent mobile money Received mobile money Pay utility bills 

 High 

(1) 

Medium 

(2) 

Low 

(3) 

High 

(4) 

Medium 

(5) 

Low 

(6) 

High 

(7) 

Medium 

(8) 

Low 

(9) 

Digital Literacy 

(Paid online) 

 

0.034** 

(0.017) 

0.248*** 

(0.025) 

0.364*** 

(0.020) 

0.041** 

(0.018) 

0.243*** 

(0.026) 

0.295*** 

(0.021) 

0.354*** 

(0.014) 

0.479*** 

(0.016) 

0.429*** 

(0.010) 

Financial Literacy 

(Saved) 

 

0.075*** 

(0.015) 

0.014 

(0.021) 

0.033** 

(0.015) 

0.012*** 

(0.013) 

0.036** 

(0.017) 

0.058*** 

(0.013) 

0.070*** 

(0.014) 

0.083*** 

(0.015) 

0.045*** 

(0.008) 

Gender 

 

-0.016 

(0.011) 

-0.035** 

(0.017) 

0.016 

(0.012) 

-0.022** 

(0.011) 

-0.012 

(0.015) 

0.034*** 

(0.012) 

-0.043*** 

(0.012) 

-0.028** 

(0.013) 

0.008 

(0.007) 

Education 0.092*** 

(0.013) 

0.127*** 

(0.020) 

0.117*** 

(0.015) 

0.116*** 

(0.012) 

0.128*** 

(0.018) 

0.107*** 

(0.015) 

0.069*** 

(0.014) 

0.088*** 

(0.015) 

0.046*** 

(0.009) 

Income 0.032*** 

(0.012) 

0.064*** 

(0.018) 

0.058*** 

(0.013) 

0.046*** 

(0.011) 

0.044*** 

(0.016) 

0.060*** 

(0.012) 

0.019 

(0.013) 

0.012 

(0.013) 

0.022*** 

(0.008) 

Age          

25-34 0.020 

(0.014) 

0.008 

(0.021) 

-0.003 

(0.016) 

0.062*** 

(0.014) 

0.048** 

(0.019) 

0.004 

(0.015) 

-0.007 

(0.015) 

-0.022 

(0.016) 

-0.004 

(0.011) 

35-44 0.015 

(0.017) 

-0.052** 

(0.024) 

-0.050*** 

(0.018) 

0.046*** 

(0.017) 

0.020 

(0.023) 

-0.029 

(0.018) 

-0.003 

(0.018) 

-0.031* 

(0.018) 

-0.015 

(0.012) 

45-54 0.024 

(0.022) 

-0.041 

(0.032) 

-0.061*** 

(0.022) 

0.039* 

(0.021) 

0.007 

(0.029) 

-0.040* 

(0.022) 

-0.041* 

(0.022) 

-0.078*** 

(0.023) 

-0.021 

(0.013) 

55-64 -0.027 

(0.029) 

-0.089** 

(0.038) 

-0.073*** 

(0.027) 

-0.009 

(0.024) 

-0.054* 

(0.033) 

-0.077*** 

(0.025) 

-0.040 

(0.028) 

-0.110*** 

(0.026) 

-0.034** 

(0.014) 

Over 64 -0.091** 

(0.037) 

-0.118** 

(0.048) 

-0.075** 

(0.033) 

-0.126*** 

(0.027) 

-0.051 

(0.035) 

-0.091*** 

(0.029) 

-0.079** 

(0.032) 

-0.082*** 

(0.031) 

-0.048*** 

(0.016) 

Constant 

 

 

0.627*** 

(0.019) 

0.273*** 

(0.028) 

0.100*** 

(0.022) 

0.504*** 

(0.017) 

0.213*** 

(0.023) 

-0.116*** 

(0.019) 

-0.306*** 

(0.021) 

0.113*** 

(0.021) 

0.011 

(0.013) 

Observations 

 

5324 3263 4585 6276 3901 5114 5294 3855 7394 

R-Squared 

 

0.028 0.071 0.111 0.061 0.064 0.083 0.146 0.248 0.248 

Country Fixed Effects Y Y Y Y Y Y Y Y Y 

Note: Table 5.7 represents the impact of digital literacy, financial literacy, and demographic variables on financial inclusion for Low, Medium and High MMPI countries. Digital literacy is 

represented by payment of bills using the internet, financial literacy is represented by saving, demographic variables are  represented by gender, age, education and income. Financia inclusion 

through mobile money sending is represented by models (1) to (3); receiving mobile money by models (4) to (6); bill payments by models (7) to (9). Coefficients are reported with standard errors 

in parentheses. ***p<0.1, **<0.05, *p<0.1.
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Education is significant at the 1% level or less for all country classifications for all 

mobile money functions.  Those who have been educated to secondary school level or above 

are more likely to use mobile money compared to those with a primary education or less.  

Education enhances the ability to use mobile money across all country groups. This supports 

hypothesis H3b education is significant for mobile money adoption. Similarly, income is 

significant at the 1% level particularly for sending and receiving mobile money at all MMPI 

levels supporting hypothesis H3c.   This supports findings from other studies which found that 

education and income are significant drivers of financial inclusion (Akinyemi et al., 2020; 

Elena-Bucea et al., 2021; Lotto, 2018).  

 Results indicate that age groups 55 and older are less likely to use mobile money for all 

the functions particularly in Low MMPI countries providing evidence for H3d. This could be 

because these age groups are more likely to have bank accounts and use banking services more 

than mobile money. However, younger people between ages 15-24 may be more likely to use 

mobile money to manage their accounts because they have lower sources of income.  Because 

of low mobile money prevalence, there is room to increase financial inclusion through mobile 

money adoption by targeting the youth. For High MMPI countries age is not significant for 

sending mobile money or bill payments. This could be because of the high spread of mobile 

money within these countries such that it is commonly used by all age groups (Reynolds et al., 

2023). However, for age groups 25-34 and 35-44 age is significant at the 5% level or lower in 

receiving mobile money. Countries with higher levels of  mobile money sophistication, for 

example Rwanda and Kenya have approved companies that pay salaries through mobile money 

(Argent et al., 2013). Therefore, these age groups represent the working class and therefore are 

significant in High MMPI countries. 
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5.6 Robustness Tests 

5.6.1 Re-estimate using mobile money account ownership as dependent 
variable 
To test robustness, we substitute the financial inclusion measure for mobile money usage with the 

mobile money account ownership (Allen et al., 2016; Demirgüç-Kunt and Klapper, 2012).  The results 

are reported in Table 5.8 below. We check for robustness on three levels, firstly we estimate the model 

with mobile money account as the regressor on the whole sample as depicted in Table 5.5 (model (1)); 

secondly, we re-estimate Table 5.6 (model (2), (3), (4)) based on year analysis using mobile money 

account as the regressor; lastly we run regressions based on countries divided by MMPI as depicted in 

Table 5.7 to test robustness at country group level.  

Table 5.8: Re-estimation of factors that impact financial inclusion (mobile money 

account) 

 Mobile 

money 

Account  

Mobile money account (analysis by years) Mobile Money account (analysis by MMPI) 

  2014 2017 2021 High Medium Low 

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

Digital 

Literacy 

(Paid online) 

0.374*** 

(0.006) 

0.289*** 

(0.14) 

0.338*** 

(0.011) 

0.312*** 

(0.009) 

0.278*** 

(0.011) 

0.445*** 

(0.012) 

0.433*** 

(0.009) 

Financial 

Literacy 

(Saved) 

0.147*** 

(0.004) 

0.101*** 

(0.005) 

0.157*** 

(0.006) 

0.209*** 

(0.007) 

0.225*** 

(0.007) 

0.131*** 

(0.007) 

0.090*** 

(0.005) 

Gender 

 

-0.021*** 

(0.004) 

-0.019*** 

(0.005) 

-0.040*** 

(0.006) 

-0.020*** 

(0.007) 

-0.041*** 

(0.007) 

-0.021*** 

(0.007) 

-0.004 

(0.005) 

Education 0.126*** 

(0.004) 

0.089*** 

(0.006) 

0.119*** 

(0.007) 

0.141*** 

(0.008) 

0.139*** 

(0.008) 

0.160*** 

(0.008) 

0.087*** 

(0.006) 

Income 0.064*** 

(0.004) 

0.066*** 

(0.005) 

0.073*** 

(0.006) 

0.069*** 

(0.007) 

0.080*** 

(0.007) 

0.063*** 

(0.007) 

0.046*** 

(0.005) 

Age        

25-34 0.036*** 

(0.005) 

0.039*** 

(0.007) 

0.038*** 

(0.008) 

0.037*** 

(0.009) 

0.062*** 

(0.009) 

0.021** 

(0.009) 

0.020*** 

(0.007) 

35-44 0.027*** 

(0.005) 

0.021*** 

(0.008) 

0.025*** 

(0.009) 

0.043*** 

(0.010) 

0.057*** 

(0.010) 

0.021** 

(0.010) 

0.005 

(0.008) 

45-54 0.003 

(0.006) 

0.006 

(0.009) 

-0.001 

(0.011) 

0.014 

(0.012) 

0.035*** 

(0.013) 

-0.025* 

(0.013) 

-0.008 

(0.009) 

55-64 -0.011 

(0.008) 

-0.006 

(0.011) 

0.002 

(0.013) 

-0.024 

(0.015) 

0.013 

(0.016) 

-0.015 

(0.015) 

-0.029*** 

(0.010) 

Over 64 -0.043*** 

(0.008) 

-0.016 

(0.011) 

-0.045*** 

(0.014) 

-0.071*** 

(0.017) 

-0.058*** 

(0.017) 

-0.025 

(0.016) 

-0.044*** 

(0.011) 

Constant 0.076*** 

(0.005) 

0.022*** 

(0.007) 

0.102*** 

(0.009) 

0.127*** 

(0.010) 

0.178*** 

(0.010) 

0.037*** 

(0.009) 

0.021*** 

(0.008) 

Observations 48769 16632 17433 14731 16692 12569 19535 

R-Squared 0.178 0.104 0.163 0.223 0.172 0.220 0.182 

Country Fixed 

Effects 

Y Y Y Y Y Y Y 

Note: Table 5.5 represents the re-estimation of digital literacy, financial literacy, and demographic variables on financial 

inclusion for Tables 5.2, 5.3 and 5.4. Digital literacy is represented by payment of bills using the internet, financial literacy is 

represented by saving, demographic variables are represented by gender, age, education, and income. Financial inclusion is 

represented by financial institution account ownership. Model (1) represents regressions against the whole sample; models (2) 

–(4) represents re-estimate for each year of the survey, 2014, 2017, 2021; bill and models (5) –(7) represent re-estimation for 

each group of countries  based on MMPI. Coefficients are reported with standard errors in parentheses. ***p<0.01, **p<0.05, 

*p<0. 
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Table 5.8 model (1) reconfirms our findings in Table 5.5, digital literacy and financial 

literacy are significant in financial inclusion through mobile money adoption. Results 

resonate with our previous findings that show digital literacy to have a greater effect on 

mobile money adoption. The coefficient of 0.374 is large and significant at the 1% level.  

Financial literacy is significant however to a lesser extent compared to digital literacy with a 

coefficient of 0.147 at the 1% level. Education and income are significant at the 1% level 

with income having lower effects indicating that income facilitates mobile money adoption 

but is less critical with a low coefficient of 0.064.  

We re-estimate Table 5.6 for each year of the survey, 2014, 2017 and 2021. The results 

are reported in Table 5.8 model (2), (3) and (4). Our results are like the findings in Table 5.6; 

digital and financial literacy are significant across the three years of analysis. Digital literacy 

has higher effects compared to financial literacy emphasising the importance of digital literacy 

in mobile money participation.  Further, education is significant at the 1% level and so is 

income. Similarly, Table 5.8 model (5), (6) and (7) re-estimate Table 5.7 for countries grouped 

according to MMPI. Results resonate with Table 5.7 indicating the importance of digital and 

financial literacy, with digital literacy showing greater significance for low and medium MMPI 

countries, signifying the importance of digital literacy in improving usage of mobile money 

services. Education and income are significant at the 1% level across all models and gender is 

not significant for Low MMPI countries. Table 5.7 reported gender was not significant in Low 

MMPI countries for sending mobile money and bill payments. 
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5.6.2 Re-estimate excluding Kenya from the sample 
Kenya is the highest mobile money user globally with 97% mobile money account 

ownership reported in 2021(Demirgüç-Kunt et al., 2022). To test robustness, we remove Kenya 

from the sample and results are reported in Table 5.9 below for Table 5.5 and Table 5.10 for 

Table 5.6.  The results are reported in Table 5.9 below. Table 5.9 model (1) investigates using 

sending mobile money as the dependent variable; model (2) investigates receiving mobile 

money and model (3) investigates paid utility bills as the dependent variable.  

Table 5.9: Re-estimation of factors that impact financial inclusion (excluding Kenya) 

 Sent Mobile Money 

(1) 

Received Mobile Money 

(2) 

Paid Utility Bills 

(3) 

Digital Literacy 

(Paid online) 

0.233*** 

(0.013) 

0.203*** 

(0.013) 

0.434*** 

(0.008) 

Financial Literacy 

(Saved) 

0.041*** 

(0.010) 

0.073*** 

(0.009) 

0.060*** 

(0.007) 

Gender 

 

-0.008 

(0.008) 

0.000 

(0.008) 

-0.015** 

(0.006) 

Education 0.115*** 

(0.010) 

0.117*** 

(0.009) 

0.061*** 

(0.007) 

Income 0.055*** 

(0.009) 

0.058*** 

(0.008) 

0.020*** 

(0.006) 

Age    

25-34 0.010 

(0.010) 

0.040*** 

(0.010) 

-0.011 

(0.008) 

35-44 -0.023* 

(0.012) 

0.013 

(0.012) 

-0.022** 

(0.009) 

45-54 -0.023 

(0.015) 

0.007 

(0.014) 

-0.042*** 

(0.011) 

55-64 -0.066*** 

(0.019) 

-0.049*** 

(0.016) 

-0.058*** 

(0.012) 

Over 64 -0.091*** 

(0.023) 

-0.088*** 

(0.018) 

-0.073*** 

(0.014) 

Constant 0.308*** 

(0.014) 

0.260*** 

(0.012) 

0.101*** 

(0.011) 

Observations 11906 13943 15301 

R-Squared 0.064 0.065 0.214 

Country Fixed Effects Y Y Y 

Note: Table 5.9 represents the impact of digital literacy, financial literacy, and demographic variables on financial inclusion 

excluding Kenya from the sample. Digital literacy is represented by payment of bills using the internet, financial literacy is 

represented by saving, demographic variables used are gender, education, income, and age. Financial inclusion is represented 

by sending mobile money (1), receiving mobile money (2), paying utility bills (3). Regressions are performed on the whole 

sample of 18 countries Coefficients are reported with standard errors in parentheses. ***p < 0.01, **p < 0.05, *p <0.1.   

Results in Table 5.9 reflect our findings in Table 5.5. Firstly, digital and financial 

literacy are significant at the 1% level with digital literacy showing stronger effects for 

mobile money usage. Education and income are significant at the 1% level indicating that 

people with higher education and higher income levels are more likely to adopt mobile 

money. Further, age groups above 55 years old are less likely to participate in mobile money 

usages. 
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Table 5.10: Re-estimate analysis of factors that impact financial inclusion by year (excluding Kenya) 

 Sent mobile money Received mobile money Pay utility bills 

 2014 

(1) 

2017 

(2) 

2021 

(3) 

2014 

(4) 

2017 

(5) 

2021 

(6) 

2014 

(7) 

2017 

(8) 

2021 

(9) 

Digital Literacy 

(Paid online) 

0.210*** 

(0.022) 

0.193*** 

(0.017) 

0.187*** 

(0.033) 

0.218*** 

(0.023) 

0.139*** 

(0.018) 

0.209*** 

(0.032) 

0.257*** 

(0.016) 

0.360*** 

(0.015) 

0.393*** 

(0.013) 

Financial Literacy 

(Saved) 

0.068*** 

(0.015) 

0.065*** 

(0.014) 

0.033 

(0.028) 

0.115*** 

(0.012) 

0.057*** 

(0.013) 

0.046** 

(0.023) 

0.038*** 

(0.009) 

0.080*** 

(0.011) 

0.089*** 

(0.014) 

Gender 

 

-0.003 

(0.011) 

-0.009 

(0.012) 

-0.044* 

(0.025) 

-0.005 

(0.010) 

-0.011 

(0.012) 

0.001 

(0.022) 

-0.012 

(0.008) 

-0.033*** 

(0.010) 

-0.010 

(0.0120 

Education 0 

##].124*** 

(0.013) 

0.117*** 

(0.014) 

0.049* 

(0.028) 

0.109*** 

(0.012) 

0.107*** 

(0.014) 

0.055** 

(0.025) 

0.037*** 

(0.010) 

0.047*** 

(0.012) 

0.105*** 

(0.015) 

Income 0.051*** 

(0.012) 

0.071*** 

(0.012) 

0.061** 

(0.025) 

0.061*** 

(0.010) 

0.068*** 

(0.012) 

0.039* 

(0.022) 

0.022** 

(0.009) 

0.043*** 

(0.010) 

0.029** 

(0.012) 

Age          

25-34 0.017 

(0.015) 

0.021 

(0.014) 

0.047 

(0.031) 

0.032** 

(0.013) 

0.039*** 

(0.014) 

0.038 

(0.028) 

0.029** 

(0.012) 

-0.006 

(0.013) 

-0.026 

(0.017) 

35-44 -0.002 

(0.017) 

-0.016 

(0.017) 

0.014 

(0.037) 

0.008 

(0.015) 

0.010 

(0.017) 

0.011 

(0.033) 

0.010 

(0.013) 

-0.020 

(0.015) 

-0.024 

(0.018) 

45-54 -0.007 

(0.020) 

-0.011 

(0.023) 

0.052 

(0.046) 

-0.006 

(0.018) 

0.023 

(0.023) 

0.046 

(0.040) 

-0.003 

(0.015) 

-0.049*** 

(0.018) 

-0.046** 

(0.021) 

55-64 -0.062** 

(0.024) 

-0.019 

(0.030) 

0.024 

(0.052) 

-0.058*** 

(0.021) 

-0.069*** 

(0.025) 

0.042 

(0.046) 

0.005 

(0.017) 

-0.075*** 

(0.020) 

-0.080*** 

(0.025) 

Over 64 -0.086*** 

(0.030) 

-0.081** 

(0.035) 

0.031 

(0.071) 

-0.088*** 

(0.023) 

-0.112*** 

(0.028) 

0.035 

(0.053) 

-0.009 

(0.018) 

-0.083*** 

(0.023) 

-0.125*** 

(0.028) 

Constant 0.165*** 

(0.020) 

0.386*** 

(0.020) 

0.330*** 

(0.038) 

0.132*** 

(0.016) 

0.423*** 

(0.018) 

0.242*** 

(0.032) 

0.010 

(0.015) 

0.120 

(0.017) 

-0.144*** 

(0.021) 

Observations 5198 5172 1536 6221 5868 1854 4892 5697 4712 

R-Squared 0.066 0.073 0.041 0.083 0.059 0.042 0.075 0.150 0.245 

Country Fixed Effects Y Y Y Y Y Y Y Y Y 

Note: Table 5.10 represents the impact of digital literacy, financial literacy, and demographic variables on financial inclusion for 2014, 2017, 2021 excluding Kenya from the sample. Digital 

literacy is represented by payment of bills using the internet, financial literacy is represented by saving, demographic variables are represented by gender, age, education, and income. Financial 

inclusion through mobile money sending is represented by models (1) –(3); receiving mobile money by models (4) –(6); bill payment by models (7) –(9). Coefficients are reported with standard 

errors in parentheses. ***p<0.01, **p<0.05, *p<0 
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Table 5.7 above re-estimates Table 5.3 analysis based on each year of the survey 

excluding data for Kenya from the sample, models (1) - (3) represent sending mobile money 

in 2014, 2017, and 2021 respectively; models (4) - (6) represent receiving mobile money in 

2014, 2017 and 2021; finally, models (7) – (9) represent paying utility bills in 2014, 2017 and 

2021. Results confirm our findings in section 5.4.3 of this chapter. Digital literacy maintains a 

high coefficient across the years with particularly high significance for bill payments at the 1% 

level.  Financial literacy is significant in 2014 and 2017 and begins to lose significance in 2021 

for sending and receiving mobile money, however, remains a significant predictor for bill 

payments across all years. Education is significant with relatively higher coefficients for 

sending and receiving mobile money in 2014 and 2017, but the coefficient is smaller in 2021. 

This could be because of users being accustomed to these functions and the widespread of 

mobile money across the years. The data displays opposite education effect with bill payments 

where the coefficient increases and becomes more significant in 2021, supporting earlier 

assumptions that as time as progressed bill payments have become more sophisticated and 

therefore used more by people with higher education. 

Further results show age exclusion for age groups over 55 for sending and receiving 

mobile money in earlier years 2014 and 2017, however for the two functions age is 

insignificant in 2021. The reversal is true for paying utility bills with age being significant for 

age groups over 45 in 2017 and 2021, which could result in digital exclusion for these age 

groups on bill payments.   

5.7 Discussion 
Our research support H1 digital literacy is a diving factor in mobile money usage. This 

implies that for mobile money to thrive and financial inclusion to be achieved through mobile 

money governments at the policy level should invest in programs to promote digital literacy. 

Digital skills are essential in operating digital financial services (Lee, 2021; Kass-Hanna et al., 

2021). The significance of digital literacy is more pronounced for “bill payments using mobile 

money”, which could be a result of more challenging navigation through the bill payment 

process compared to sending and receiving mobile money, with a greater level of digital skills 

required as a result (Malady, 2016). Therefore, policies that aim to promote financial inclusion 

through use of fintech could target improving digital skills. Countries in sub-Saharan African 

should develop digital strategies that incorporate ways to improve digital knowledge to 

empower the population to use digital services and products. Some initiatives in the sub-region 

include the World Bank initiative Digital Economy for Africa (DE4A) established to promote 
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digital literacy (World Bank, 2022).  Countries high in mobile money usage such as Kenya and 

Ghana have a adopted strategies to increase digital skills across primary, secondary and tertiary 

education through DE4A initiative (World Bank, 2022). 

Our results further reveal that financially literacy is important in use of mobile to 

achieve financial inclusion, providing evidence for H2. Lack of financial awareness that could 

result in a lack of confidence when engaging with financial services (Malady, 2016; Gabor and 

Brooks, 2017). In this respect, our findings are aligned with prior literature that finds financial 

literacy to have a positive impact on financial inclusion (Domeher et al., 2014; Bongomin et 

al., 2020a). Across the years financial literacy loses its significance for sending and receiving 

remittances through mobile money. This could be because the services have been offered since 

the inception of mobile money and therefore users are familiar and comfortable using them 

(Malady, 2016; Jack and Suri, 2011). In addition, due to the ease of use of the services, new 

users can learn how to operate by observing friends and family and other communication 

channels (Rogers, 2003). Factors such as age and income lose significance for ‘sending mobile 

money’ and ‘receiving mobile money’ in 2021, which further supports our conclusions that, as 

time goes by, usage is communicated across all age groups through various communication 

channels, and therefore usage decisions may be influenced by social surrounding rather than 

financial skills (Malady, 2016; Rogers, 2003). Further at a policy level, our findings suggest 

that supplying financial products is not enough there is need to invest in financial awareness 

programs that educate people on benefits and functionalities of financial services and products 

(Bongomin et al., 2017). 

In addition, our research reveals insights into the impact of demographics on mobile 

money usage and financial inclusion supporting hypotheses H3a, H3b, H3c and H3d. Firstly, 

across the sample results indicate that gender is not significant in achieving financial inclusion 

through mobile money usage, however gender shows significance in specific instances; gender 

is important in bill payments, indicating that women are less likely to pay bills through mobile 

money. This is also particularly visible in High MMPI.  This could be because in most sub-

Saharan African countries men are the main income earners and therefore responsible for bill 

payments (Lotto, 2018; Reynolds et al., 2023). Empowering women through mobile money 

could improve the gender balance in bill payments and encourage women participation.  

Income and education show consistent importance in mobile money usage across all 

functions. Results indicate that high income and high levels of education increase mobile 

money usage supporting H3b. Education improves product awareness and technology 

awareness and therefore usage of mobile money (Akinyemi et al., 2020). Similarly, with 
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education, our study reveals that increasing income, increases mobile money adoption, 

supporting H3c. Other sub-Saharan African countries such as South Africa, Ghana and Eswatini 

found that those with higher income where more likely to use mobile money because increase 

in income increases demand for financial services (Nyoka, 2019; Akinyemi et al., 2020; Elena-

Bucea et al., 2021).  

Lastly, age is a significant driver for financial inclusion through mobile money adoption 

supporting H3d. Our results indicate that age groups over 55 years old are less likely to use 

mobile services, this could be because they are less likely to be comfortable with adopting new 

technology such as mobile money (Elena-Bucea et al., 2021). Further, age has stronger effects 

in 2017 and 2021 for bill payments with age groups over 55 less likely to pay bills using mobile 

money, this represents a risk of excluding older people. At the country level age is important 

for Low MMPI countries for sending and receiving mobile money. These results indicated that 

there is potential for financial inclusion by incorporating older age groups. Countries such as 

Namibia, South Africa, Tanzania have devised financial inclusion strategies to include minority 

groups such as the elderly, pensioners, small scale farmers with the aim of boosting financial 

inclusion (MOF-Namibia, 2018; Treasury-RSA, 2013; TNCFI, 2017). Other jurisdictions 

could adopt similar strategies to boost financial inclusion of the elderly. 

Finally, our study reveals that at the policy level, countries in sub-Saharan Africa should 

continue to invest in financial and digital literacy programs to promote inclusive finance. 

Similar recommendations were made by Kass-Hanna et al. (2021) for emerging economies to 

promote digital and financial literacy programs. 

 

5.8 Conclusion 
This chapter investigates the relationship between financial inclusion (measured 

through mobile money usage) and digital literacy, financial literacy, and demographic variables 

(gender, education, income, age) for eighteen sub-Saharan countries. Previous studies have 

proposed that fintech could facilitate financial inclusion in sub-Saharan Africa where 

infrastructural challenges deter formal financial services from establishing access point 

(Hollanders, 2020). The chapter set out to highlight the aspect of usage of fintech through the 

functions of ‘sending mobile money’, ‘receiving mobile money’ and ‘paying utility bills’ as 

being compatible with a user’s financial needs and therefore being more representative of 

financial inclusion (Park and Mercado, 2018; Demir et al., 2022). Further countries are sub-
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divided into three categories based on GSMA MMPI, with the purpose of enabling 

generalisation of countries with similar levels of mobile money usage to be made. 

 Our research begins to highlight the impact of fintech use on financial inclusion, 

however further research could explore other mobile money functions such as ‘receiving 

wages’ through mobile money to explore how fintech is used as an alternative to owning a 

bank account.  Further, we have examined common demographic variables that could impact 

fintech usage. However, there may exist in-country differences such as regulation, inflation, 

unemployment that could have a hinder mobile money usage. In Chapter 6 we analyse 

regulations governing mobile money in sub-Saharan Africa to determine the impact on mobile 

money adoption. 
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6.0 Impact of payment systems and mobile money 
regulations on mobile money adoption. 
6.1 Introduction 

This chapter examines how the design, structure and coherence of mobile money 

regulations and payment systems frameworks in seven sub-Saharan African countries relate to 

mobile money adoption described in Chapter 3 Section 3.6. The chapter aims to answer the 

research question What is the impact of mobile money regulations in sub-Saharan Africa? In 

doing do the chapter examines the one element of the contextual factors that impact mobile 

money adoption as depicted in the conceptual framework in Chapter 2 Figure 2.8. The chapter 

originally set out to explore extended DOI elements of financial and digital literacy, however 

different themes that have an impact on individual decision-making during adoption of 

innovation such as consumer protection and trust accounts emerged during the analysis. 

Regulation defines the rules and laws within which financial products and services 

operate. The advent of fintech resulted in market disruption which has led to regulators 

grappling with policies and regulations on how to manage fintech (Treleaven, 2015; 

Hollanders, 2020; Omarova, 2020). The challenges posed by regulating fintech concern 

customer due diligence; capital requirements; consumer protection; the provision of risk 

management oversight, amongst others (Arner et al., 2020; Imam et al., 2022; Ozili, 2021). 

Fintech products that are aimed at increasing financial inclusion are targeted at customers who 

have never interacted with the financial system (Demirgüç-Kunt and Klapper, 2012). Having 

neither the financial know-how nor technical know-how leaves them vulnerable and unaware 

of their legal obligations and the obligations of the service providers (Räisänen and Tuovinen, 

2020; Eynon and Geniets, 2016). Laws and regulations need to be put in place to ensure that 

the products operate within the legal environment; customers are protected from fraud and 

abuse, and neither customer nor supplier is disadvantaged because of the fintech product. 

Hodson (2021) argues that the impact fintech has prior to being established paves the way for 

the regulations that govern them. 

As discussed in Chapter 2 Section 2.1.7 One of the influencing factors of mobile money 

uptake has been how regulators have responded to the innovation. Regulators can create an 

environment where mobile money can thrive (Burns, 2018), and the uptake of mobile money 

has been strongest where the regulatory environment was “enabling” (Soutter et al., 2019; 

Burns, 2018). A country that has led the way in terms of mobile money adoption, Kenya, took 
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a “test and learn approach”, such that even though mobile money was launched in 2007, 

regulations were not put into place until 2013. One of the issues encountered with regulating 

mobile money during its inception in Kenya was a lack of clarity about whether the financial 

regulator or telecoms regulator was responsible for oversight of mobile money activities as the 

innovation (Vlcek, 2011). However, due to the grey area within the law, the Central Bank of 

Kenya  (financial regulator) had no powers to stop the telecommunications company from 

providing mobile money and decided to observe rather than amend the law to prevent telecoms 

from providing mobile money (Burns, 2018).  In contrast, other, jurisdictions such as Nigeria, 

took a position to restrict the provision of mobile money service to banks, implying that 

telecommunications companies needed to partner with banks if they wanted to provide mobile 

money (Lepoutre and Oguntoye, 2018). Subsequently, this had a negative impact on the uptake 

of mobile money in the country because of disagreements between banks and 

telecommunications companies. Mobile money success has been experienced in markets where 

mobile money was allowed to take its own shape and regulation responded to the market 

dynamics created by the innovation (Soutter et al., 2019).  

This chapter examines the differences in regulations that govern mobile money 

operations across seven sub-Saharan African countries. Specifically, this chapter aims to assess 

how regulations in Kenya, Ghana, Malawi, Namibia, Rwanda, Tanzania, and Uganda have 

influenced mobile money adoption at the country level and might influence adoption in future. 

This analysis has the potential to inform other jurisdictions with similar social-economic 

landscapes to the countries in our sample on areas to include in their regulations. Further, areas 

that are prominent in regulations inform other countries on which areas to emphasise when 

amending or drafting their regulations. Having clear regulations that address areas of concern 

to consumers can result in consumers having more trust in financial products and therefore 

reducing consumer uncertainty in adopting mobile money. 

Specifically, this study is restricted to payment systems regulations and mobile money 

or electronic money regulations, where ‘regulations’ encompasses acts gazetted by parliament, 

guidelines issued by financial system regulators, and any other regulatory documents issued by 

the regulatory authorities. We focus on payment systems and mobile money regulations 

because in all said jurisdictions stated above, the mobile money regulations are issued under 

the payment systems regulations and therefore, we expect a degree of similarity between the 

two pieces of legislation. To conduct this analysis, the qualitative data analysis software NVivo 

is used to analyse regulations at the document-level, specifically examining document 
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similarities and inconsistencies, comparing themes presented in the documents, and assessing 

the most significant areas covered by regulation in each jurisdiction. This is important as it 

informs other regulators of best practice and helps identify areas of regulation ambiguity that 

could impact mobile money adoption (Easley and O’Hara, 2009). 

Mobile money has had a positive impact in sub-Saharan Africa resulting in job creation, 

reduced poverty, and increased GDP (Jack and Suri, 2014; Lashitew et al., 2019). Countries 

such as Kenya, Tanzania, Uganda and Rwanda report more mobile money accounts than bank 

accounts (Demirgüç-Kunt et al., 2022). Our findings in Chapter 2 revealed that digital literacy 

and financial literacy had a positive impact on mobile money adoption. Further, our analysis 

in Chapter 3 shows that mobile money has the potential to be used as a measure for financial 

inclusion. Given that prior studies indicate that regulation has a significant impact on mobile 

money adoption in the financial sector (Akinyemi et al., 2020; Baganzi and Lau, 2017a), this 

chapter reviews the regulations surrounding mobile money in seven sub-Saharan Africa 

countries, investigating how mobile money regulation is structured and the extent to which 

such regulation could impact mobile money adoption.  

Initially, the study was designed to investigate the extent to which the factors that are 

found to impact mobile money adoption, highlighted in Chapters 2 and 3 (financial and digital 

literacy and financial inclusion), are prominent in mobile money regulations. The purpose of 

conducting qualitative analysis was to complement the empirical results documented in 

Chapters 4 and 5. Through the course of this analysis, it became clear that regulation governing 

mobile money focuses on factors such as interoperability, transaction limits, trust accounts, 

consumer protection, agent management and anti-money laundering, with comparatively less 

focus on those determinants of mobile money adoption identified in the earlier chapters of this 

thesis. As a result, the focus of this research pivoted towards an examination of how the 

different jurisdictions address these themes in their mobile money regulations. Further, the 

chapter highlights the contextual background to the inception of mobile money and the 

formulation of the payment systems and mobile money regulations in each of the seven 

jurisdictions, therefore complimenting research conducted in the prior chapters. 

Regulations and policies provide the governance structure within which businesses, 

consumers, and other stakeholders must operate. How regulation is framed influences social 

life and provides a way of understanding social practices governing specific areas (Wood et 

al., 2020). Regulations also prescribe particular areas important for businesses, customers, and 
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other stakeholders to carry out their operations (Treleaven, 2015). We therefore adopt 

document analysis to understand differences between the country-level regulations and 

guidelines governing mobile money in sub-Saharan Africa, and to identify themes that are 

classed as important in the literature concerning mobile money regulation. The process of 

analysing documents involves selecting sections, sentences, and paragraphs from a document 

and categorising them into meaningful themes based on the content analysis (Bowen, 2009).  

In qualitative analysis, document analysis is often neglected in favour of case studies and 

interviews (Wood et al., 2020). Where it is used, it is often employed in conjunction with other 

research methods to add more context and credibility to the original findings (Bowen, 2009). 

The themes drawn from document analysis allow researchers to gain insights into the 

structure of the documents and determine which themes have been highlighted. We restrict our 

focus to payment systems regulations43 because mobile money operates within the payment 

systems of a country, and therefore provisions within those regulations pertain to mobile money 

(Malaguti, 2015). In addition, we also look at mobile money regulations44 because for each of 

the jurisdictions under review, the mobile money regulations are issued under the payment 

systems regulations. The payment systems regulations focus on the wider payment ecosystem 

including retail payment systems and instruments which govern smaller value transactions and 

provide alternative means to cash payments, of which mobile money is included (Malaguti, 

2015). On the other hand, mobile money regulations specifically govern the mobile money 

operating environment and provide rules that pertain to mobile money (Maurer, 2012). To 

avoid conflict between the two pieces of legislation there is a need for some level of cohesion 

between the payment systems and mobile money regulations. This study provides a 

comprehensive look at how the two pieces of regulation are structured at the country level but 

also provides a cross-country analysis of comparing the structure between the seven different 

jurisdictions.  

Our main contributions are fourfold. Firstly, we analyse country-level mobile money-

related regulations to identify common themes in line with the proposed areas of importance 

identified in the relevant literature. This analysis allows us to determine which areas of 

regulations are more heavily focussed-upon, and therefore deemed more important, in the 

 
43 Payment systems regulations ensure a fair, efficient and competitive payment systems for consumers and 

businesses (Malaguti, 2015) 
44 Mobile money regulations ensures a safe, efficient and accessible mobile financial services system for 

consumers and mobile money service providers (Jack,2011) 
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jurisdiction.  Through this analysis, we are also able to perform a comparison between the 

regulations governing payment systems and electronic/mobile money, thereby allowing an 

assessment of the similarity of the documents. Our analysis identifies themes such as consumer 

protection and trust account to be prominent across both mobile money and payment systems 

regulations across most of the countries in our sample.  

Secondly, to our knowledge, this is the first study that has compared common themes 

and concepts within regulations governing mobile money in seven sub-Saharan countries. 

Previous studies have looked at regulation on an individual country basis, such as the case for 

Rwanda (Argent et al., 2013), Uganda (Kanobe et al., 2017; Macmillan et al., 2016), and Ghana 

(Tagoe, 2016). Our methodology can be used applied to different fields where innovations or 

products can be governed by a set of more than one regulation that could result in regulation 

ambiguity. Our research begins to provide insights into how to measure document similarity 

and identify areas where there is strong cohesion between regulations using NVivo.  

Thirdly, our research informs policymakers aiming to review or amend their payment 

systems and/or mobile money regulations. Our findings suggest that greater cohesion between 

the regulations results in higher mobile money adoption and reduces regulation ambiguity 

(Easley and O’Hara, 2009). Policymakers in countries that do not have legislation governing 

mobile money can draw from our findings to get insights on how to structure their regulations 

while addressing the six themes prominent in mobile money. Further policy makers can 

determine whether provisions should be localised to the specific mobile money regulations or 

encompass the broader payment systems regulations depending on the socio-economic 

environment. 

Lastly, we contribute to existing literature which investigates the extent to which mobile 

money regulation could influence mobile money adoption in sub-Saharan Africa. For example, 

countries with cohesion between regulations can reduce areas of ambiguity and allow the 

market to evolve (Jack and Suri, 2011). We also contribute to literature offering an initial 

qualitative exploration on the structure of the mobile money regulatory environment in sub-

Saharan Africa. We expand discussions on the importance of themes to be addressed in mobile 

money regulations and emphasise the importance of including focusing regulations on these 

themes. 

The remainder of this chapter is structured as follows. Section 6.2 documents the 

theoretical background.  Section 6.3 discusses data and methods used in this study. Section 4.4 
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follows with the findings. Sections 4.5 and 4.6 discuss results from a cross-country perspective, 

before Section 4.7 concludes. 

 

6.2 Theoretical Background 
As discussed in Chapter 2 Section 2.1.7 regulatory environment within which mobile 

money operates is important because regulation influences social lives and provides a way of 

understanding how specific areas are governed (Wood et al., 2020). Regulations define areas 

that are important for businesses, customers and other stakeholders to carry out their operations 

(Treleaven, 2015). This chapter examines six themes derived from literature that constitute 

good mobile money regulations: customer due diligence (Suri, 2017; Aron, 2017); trust 

account to manage customer funds (Suri, 2017; Di Castri, 2018); interoperability of mobile 

money systems (Burns, 2018; Suri, 2017); management of mobile money agents (Madise, 2019; 

Bahia et al., 2020); setting transaction limits on accounts (Suri, 2017; Madise, 2019); and 

promoting consumer protection (Aron, 2017; Martin, 2019). 

6.3 Data and Methods 
This section analyses payment systems and mobile money regulations from seven sub-

Saharan African countries. Specifically, how regulations in Kenya, Ghana, Malawi, Namibia, 

Rwanda, Tanzania and Uganda have influenced mobile money adoption at a country level. We 

use NVivo to conduct thematic analysis and document the similarity of documents within a 

jurisdiction using the Jaccard coefficient; the frequency of coded themes to reveal the structural 

comparison between regulatory documents and the prominence of themes across the 

documents. Detailed methodology and results are documented in Chapter 3 Section 3.6 and 

3.7. 

6.4 Empirical Results 

6.4.1  Similarity of themes in payment systems and mobile money 
regulations. 

This study uses the Jaccard Coefficient to measure the similarity between themes in 

payment systems and mobile money regulations discussed in Chapter 3 Section 3.6.3. The 

Jaccard Coefficient can be defined as “a correlation coefficient for measuring similarity 

between sample sets (Samanthula and Wei, 2016, pp 591)”. The coefficient has been applied 

to different studies such as similarities between chemical compounds (Cao et al., 2010); 
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similarity of text in documents (Puspaningrum et al., 2020); and comparison of online 

platforms (Choi et al., 2025)  among others. The Jaccard Coefficient can be used to provide a 

measure for the similarity in themes present in two documents (O'Neill et al., 2018).  Evaluating 

the similarity between the regulations provides insights into the cohesion between regulations 

and provides ways of reducing ambiguity aversion which can be experienced by individuals 

wishing to open mobile money accounts or firms wishing to provide mobile money services 

(Easley and O’Hara, 2009). The table below summarises the Jaccard Coefficient measuring the 

similarity between payment systems and mobile money regulations in each country. The 

detailed country results and comparison diagrams are documented in Chapter 3 Section 3.6. 

Table 6.1: Jaccard coefficient depicting similarity between payment systems and mobile 

money regulations 

Country Jaccard Coefficient 

 

Similarity  

Ghana 0.813 High 

Kenya 0.786 High 

Namibia 0.571 Moderate 

Rwanda 0.455 Moderate 

Tanzania 0.333 Moderate 

Uganda 0.533 Moderate 

Malawi 0.167 Low 

Note: Table 6.1 above shows the similarity between payment systems and mobile money regulations across seven sub-

Saharan African countries. 

Our results in Table 6.1 above show high level of similarity between the payment 

systems and mobile money regulations in Kenya and Ghana. The results indicate a high Jaccard 

Coefficient between the two regulations for the two countries. A high similarity between the 

documents could be indicative of high mobile money adoption. Both Kenya and Ghana are 

among countries with high mobile money adoption levels (Demirgüç-Kunt et al., 2022).  

Namibia, Rwanda, Tanzania and Uganda show a moderate similarity between the documents 

while Malawi displays a low similarity between the documents.  Rwanda, Tanzania and 

Uganda have high mobile money adoption rates, however mobile money adoption in Namibia 

is low, this signifies that the coefficient alone is not a determinant of mobile money adoption.  

6.4.2  Cross-Country Analysis of Regulatory documents 
This section analyses the structures of the comparison diagrams presented in Figure 4.2 

above. The comparison diagrams compare the themes prominent in each country's payment 

systems and mobile money regulations. Table 4.4 below summarises which themes are covered 

in the payment systems and mobile money regulations across the seven countries. This provides 
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a holistic view of the structure of the documents regarding the key areas which should be 

covered in regulations and allows us to conduct a cross-country comparison of the themes. The 

themes covered in both regulations are denoted by ‘Y’. The purpose of this table is to provide 

a view of how connected the structure of the two documents is, therefore allowing conclusions 

to be drawn based on the relationship of the documents. 

6.4.3 Structural comparison of the regulatory landscape 
Table 6.2: Structure of harmonised themes present in both payment systems and mobile 

money regulations 

  Ghana Kenya Malawi Namibia Rwanda Tanzania Uganda 

Agent Management Y Y - Y Y - Y 

Money Laundering Y Y Y Y Y - Y 

Consumer Protection Y Y Y Y Y Y Y 

Interoperability - - - - - - - 

Transaction Limit Y Y - - - - Y 

Trust Account Y Y - Y Y Y Y 
Note: Table 6.2 represents the structure of the themes present in both payment systems and mobile money regulations for 

Ghana, Kenya, Malawi, Namibia, Rwanda, Tanzania, and Uganda. The Y denotes where the themes are present in both 

regulations  

Table 6.2 reveals similar structures between payment systems and mobile money 

regulations in Ghana, Kenya, and Uganda: themes of anti-money laundering, consumer 

protection, transaction limit, trust account and agent management are highlighted in both 

documents for these countries. Coverage of five out of the six themes in both regulatory 

documents signifies greater similarity in the key issues addressed in the documents (O'Neill et 

al., 2018), this has a positive impact on reducing regulation ambiguity (Easley and O’Hara, 

2009) and therefore improving mobile money adoption as all  three countries were found to 

have high levels of mobile money adoption (Ghana  60%; Kenya: 69%; Uganda; 54%) 

(Demirgüç-Kunt et al., 2022). Further, our findings in Chapter 3 reflect that these countries 

have high mobile money prevalence and therefore achieve financial inclusion through mobile 

money. Regulatory themes covered in both payment systems and mobile money regulations 

signify greater similarity between key regulatory provisions and therefore could have a positive 

impact on mobile money adoption and financial inclusion (O'Neill et al., 2018). 

Further observations reveal that Namibia and Rwanda regulations focus on trust 

accounts, anti-money laundering, agent management and consumer protection. However, 

despite having similarly structured regulations the uptake of mobile money in the two 

jurisdictions is significantly different. In 2021 the World Bank reported 43% mobile money 

account ownership and 66% bank account ownership in Namibia (Demirgüç-Kunt et al., 2022).  
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Namibia has a high level of financial institution accounts and therefore relatively higher levels 

of financial inclusion through bank account ownership. Uwamariya et al. (2021) report that by 

2018, 74% of Rwandans had a mobile money account. This reflects our findings in Chapter 4 

and Chapter 5, for countries with relatively high financial development such as Namibia mobile 

money uptake will be lower compared to countries with relatively lower financial development 

such as Rwanda, where mobile money uptake is higher. However, the cohesion between the 

two regulations supports an enabling regulation with fewer ambiguities allowing mobile money 

growth.  

Tanzanian regulations offer a unique structure with trust account and transaction limit 

as the only two themes present in both regulations. Tanzania reported 45% mobile money 

account ownership compared to 23% financial institution account ownership in 2021 

(Demirguc-Kunt et al., 2022). This could suggest that there are other factors such as existing 

levels of financial inclusion, and digital and financial literacy, as identified in Chapter 2 that 

impact the adoption of mobile money. Further despite lack of cohesion in the regulatory 

documents, the uptake of mobile money could be influenced by other neighbouring countries 

in the region that have cross border trade agreements with Tanzania and high uptake of mobile 

money such as Kenya, Uganda, and Rwanda (Domingo et al., 2023).  

Malawi also presents a unique structure in regulations; themes of consumer protection 

and anti-money laundering are covered in both payment systems and mobile money 

regulations.  The structure of the regulatory documents shows that there is limited cohesion 

between the documents which may lead to ambiguity in mobile money governance. In 2021, 

Malawi reported low levels of financial inclusion represented by 20% financial institution 

account ownership and 34% mobile money account ownership. Our findings in Chapter 4 and 

Chapter 5 suggest improving digital and financial literacy would improve the uptake of mobile 

money however, the lack of cohesive regulations on mobile money could bring ambiguity and 

contribute to low uptake of mobile money. 

The view presented from Tanzania and Malawi is inconclusive as limited cohesion 

between regulations does not necessarily signify low mobile money uptake. However, it does 

support that other factors could have more influence on mobile money uptake. 

6.4.4 Cross Country analysis of theme prominence in regulations 
Evidence presented in Chapter 3 Section 3.7 suggests that the prominence of themes 

in the regulations varies according to the jurisdiction. Different jurisdictions focus on 
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different themes in regulations depending on the areas perceived to be important for that 

jurisdiction. To investigate this further we conduct a cross-country analysis of the payment 

systems and mobile money regulations by standardising the frequencies documented in 

Chapter 3 Figure 3.3. The purpose is to assess the weighting of the themes in each document 

and determine which areas the regulations put more emphasis on across all the countries. 

Themes are standardised using the formula; 

Proportion of coded references (p) = 
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑜𝑑𝑒𝑑 𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒𝑠 (𝑓)

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑜𝑑𝑒𝑑 𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒𝑠 (𝑛)
 x 100 

Where f is the number of coded references for a particular theme and n is the total number of 

coded references in the document. 

The formula is applied to the themes coded in the payment systems regulations, mobile 

money regulations; and finally combined view of coded themes in both regulatory documents 

to give an overview of the mobile money regulatory environment.  The results are documented 

in Table 6.3 in this section.  We deem proportions between 0-29% as low prominence of 

themes; 30- 59% signifies medium theme importance and 60-100% represents high theme 

importance. The purpose of standardising the frequencies is to generate relative frequencies 

that allow us to assess the payment systems and mobile money regulations across the seven 

countries in the sample. Further, the analysis allows the identification of which regulatory 

document discusses the themes more. Section 6.4.5 discusses the payment systems regulations; 

section 6.4.6 assesses the mobile money regulations. 

6.4.5 Cross-Country analysis of coded themes in payment systems 
regulations 

We analyse the prominence of themes in the payment systems regulations across the 

seven countries in Table 6.3 Panel: A below. The results indicate that consumer protection is 

highly prominent in Malawi payment systems regulations with 83% of the coded themes 

focusing on consumer protection. Consumer protection is moderately prominent in Kenya and 

Namibia.  32% of the coded themes in Kenya payment systems regulations and 50% of coded 

themes in Namibia payment systems regulations pertain to consumer protection. The payment 

systems regulations in the three jurisdictions emphasise the need to have a payment system 

environment that treats customers fairly and equitably (Malawi, 2014; Kenya, 2014; Namibia, 

2023). Consumer protection can enable trust in a product allowing users to adopt the product 

and feel confident, thereby promoting financial inclusion (Bongomin and Ntayi, 2020b). It has 

been suggested that consumer protection is important when dealing with vulnerable people in 
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society who are largely financially illiterate (Sanderson et al., 2018; Garz et al., 2021). Findings 

in Chapter 4 and Chapter 5 indicate the importance of financial literacy in the adoption of 

mobile money and achieving financial inclusion. Therefore, the prominence of consumer 

protection could have an indirect link to protecting users with low financial literacy rates. 

Table 6.3: Proportion of coding references in payment systems regulations 

Panel A: Themes in Payment Systems Regulations 

  Ghana Kenya Malawi Namibia Rwanda Tanzania Uganda 

Agent Management 26% 25% 0% 13% 31% 0% 16% 

Money Laundering 18% 10% 17% 0% 6% 0% 7% 

Consumer Protection 30% 32% 83% 50% 25% 24% 18% 

Interoperability 2% 4% 0% 0% 19% 0% 0% 

Transaction Limit 7% 4% 0% 0% 0% 0% 7% 

Trust Account 17% 26% 0% 38% 19% 76% 51% 

 

Panel B: Themes in Mobile Money Regulations 

  Ghana Kenya Malawi Namibia Rwanda Tanzania Uganda 

Agent Management 17% 35% 24% 51% 13% 28% 29% 

Money Laundering 20% 8% 14% 9% 6% 16% 15% 

Consumer Protection 25% 35% 27% 36% 2% 18% 32% 

Interoperability 0% 0% 8% 0% 0% 0% 1% 

Transaction Limit 30% 15% 16% 0% 11% 0% 9% 

Trust Account 8% 8% 11% 17% 69% 70% 13% 

 

Panel C: Combined proportions of themes in both regulatory documents 

  Ghana Kenya Malawi Namibia Rwanda Tanzania Uganda 

Agent Management 21% 29% 21% 41% 16% 20% 24% 

Money Laundering 19% 9% 14% 6% 6% 11% 11% 

Consumer Protection 27% 33% 35% 40% 6% 20% 26% 

Interoperability 1% 2% 7% 0% 4% 0% 1% 

Transaction Limit 20% 9% 14% 0% 9% 0% 8% 

Trust Account 12% 18% 9% 13% 59% 49% 30% 
Note: Table 6.3 represents coded references for payment systems regulations for Ghana, Kenya, Malawi, Namibia, Rwanda, 

Tanzania, and Uganda. Highly coded themes are highlighted in green and moderately coded themes are highlighted in 

yellow. 

 The results reveal that trust account is a highly important theme in Tanzanian 

regulations with a proportion coding of 76%. In Tanzania, the central bank requires mobile 

money operators to pay interest earned on trust accounts to mobile money account owners 

based on the balance of the account (Ahmad et al., 2020).  Uganda and Namibia put moderate 

emphasis on trust accounts in their payment systems regulations, represented by proportion 

51% and 38% respectively. Trust accounts facilitate safeguarding the integrity of the mobile 

money system by  prescribing that the electronic money in circulation should always equal the 

money in the trust account, focusing on this aspect of regulation can help mitigate fraudulent 
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transactions (Madise, 2019; Di Castri, 2018). Di Castri (2018) suggests that regulations that 

focus on trust account facilitate consumer protection by protecting the trust account's funds 

against fraud and bankruptcy because mobile money service providers would not be allowed 

to use these funds to cover their losses.  

 Rwanda shows moderate prominence of agent management in the payment systems 

regulations of 31%. An important part of agent management is agent non-exclusivity which 

allows multiple agents to transact with multiple mobile money service providers (Madise, 

2019). Agent exclusivity created barriers to entry in Kenya and regulators had to intervene to 

ensure there were no barriers to entry (Paelo and Roberts, 2022). To avoid similar occurrences 

the regulators in Rwanda mandated agent non-exclusivity when mobile money was launched 

(Argent et al., 2013).  

 In summary, the results indicate that the most prominent themes coded in payment 

systems regulations are consumer protection and trust account. These findings provide insights 

on themes to include when drafting or reviewing payment systems regulations and highlights 

the importance of those themes in payment systems regulations. Consumer protection enables 

trust in a product by consumers, provides a platform where consumers are treated fairly and is 

essential when dealing with vulnerable members of the society who need to feel safe when 

using financial products (Bongomin and Ntayi, 2020b; Sanderson et al., 2018). Trust accounts 

are important because they help safeguard the integrity of the mobile money system (Di Castri, 

2018). Our findings suggest that including trust accounts in payment systems regulation can 

communicate how interest earned on the account is distributed and how consumer funds are 

safe-guarded (Suri, 2017; Di Castri, 2018). 

6.4.6  Cross-country analysis of coded themes in mobile money 
regulations 

Panel B of Table 6.3 above displays the findings of analysing the prominent themes in 

mobile money regulations. The analysis provides a platform to compare the proportion of 

coded themes across regulations that focus on mobile money. Firstly, our findings indicate that 

trust account is important in Rwanda and Tanzania mobile money regulations. 68% of the 

themes coded in the Rwandan mobile money regulations emphasise the importance of trust 

account management, whereas for Tanzania the total coded themes on trust account in the 

mobile money regulations is 70%. Rwandan mobile money regulations stipulate the need to 

audit trust accounts (Rwanda, 2022). Similarly, Tanzania mobile money regulations emphasise 
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the need to audit and publish trust account financial statements (Tanzania, 2015a).The 

auditability of trust accounts can help mitigate fraud, breaches in transaction limits and money 

laundering (Katusiime, 2021). Trust accounts hold an equivalent cash amount to the mobile 

money amount in circulation and therefore require adequate regulations to mitigate 

mismanagement and fraud and to govern interest earned on the account (Ahmad et al., 2020; 

Suri, 2017). 

 Secondly, results show consumer protection is important in mobile money regulations. 

Results indicate a moderate emphasis of consumer protection in Kenya, Namibia and Uganda 

mobile money regulations. In Kenya 35% of coded references in mobile money regulations 

pertain to consumer protection, 36% in Namibia and 32% in Uganda respectively. Mobile 

money regulations in all three jurisdictions emphasise the need to have a system in place to 

handle complaints from customers and include a timeframe in which problems should be 

resolved (Kenya, 2013; Namibia, 2019; Uganda, 2015). Financially underserved or excluded 

customers often lose trust in products when they encounter problems, they perceive to be 

significant (Bongomin and Ntayi, 2020b). Financial innovations such as mobile money have 

the potential to harm customers through fraud, collusion and other means that take advantage 

of low financially literate levels (Garz et al., 2021). The advent of mobile money in Uganda 

created products such as microloans that could be accessible without a contract and necessitated 

a focus on consumer protection for consumers to understand their legal obligations (Zeija, 

2018). Malala (2013) reports a similar situation in Kenya that arose due to the rapid uptake at 

its inception, however, failed to address consumer protection issues that were necessary to 

inform consumers of their obligations. Low-income consumers could not protect themselves 

from the misconduct of agents which led to the loss of income and therefore necessitated 

ensuring consumer protection when introducing mobile money regulations (Malala, 2013). 

 Thirdly, agent management has moderate importance in mobile money regulations in 

Kenya and Namibia. Agent management is important because agents interact with customers 

and therefore need to be trained to provide quality service and monitor risks (Madise, 2019; Di 

Castri, 2018). 35% of coded references in Kenya mobile money regulations and 51% of coded 

references in Namibia mobile money regulations cover agent management. Both jurisdictions 

emphasise the need to conduct due diligence when recruiting agents to ensure agents are 

adequately trained to provide mobile money services (Kenya, 2013; Namibia, 2019). Rapid 

growth of agents in Kenya were instrumental to the adoption of mobile money in the country 

(Suri, 2017; Jack and Suri, 2011). By the end of 2012 Kenya reported 76,912 mobile money 
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agents a figure which rose exponentially to 298,272 by the end 2021 (IMF, 2022). Namibia 

reported 2039 mobile money agents in  2021 from 199 in 2012 (IMF, 2022). The rapid growth 

in mobile money agents supports the need for provision in mobile money regulations. Agents 

need to be trained to conduct adequate due diligence and observe transaction limits to ensure 

safe mobile money operations (Di Castri, 2018). 

 Lastly, Ghana is the only country to show moderate importance of transaction limits in 

the mobile money regulations covering 30% coded references. Akomea-Frimpong et al. (2019) 

report an increase in mobile money-related fraud in Ghana in 2015 which stood at 23 per cent 

of total mobile money transactions, ranging from $80 to $800 per transaction. In an attempt to 

curb fraud, the regulators introduced comprehensive transaction limits in the regulations and 

classified customer according to low, medium and high risk with transaction limits 

commensurate with the customer risk rating (Ghana, 2015).  Because transactions through 

mobile money are usually low in value, the limits do not disadvantage low-risk customers 

(Burns, 2018). Transaction limits can help curb ML/TF risks and frauds by enabling transaction 

patterns to be detected; identifying breached transaction limits on customer accounts and 

isolating agents transacting beyond the limit amount to maximise commissions, thereby 

strengthening the integrity of the system (Argent et al., 2013). 

 High and moderately coded themes provide areas of importance in regulations in 

different jurisdictions. Jurisdictions will focus on a particular area depending on the country 

needs to promote mobile money uptake (Suri, 2017). Our findings show emphasis on agent 

management, consumer protection and trust account as important across several jurisdictions. 

Reviewing or drafting of mobile money regulations should include these themes as specific to 

mobile money as they speak to the integrity of the mobile money system. Agent management 

is often localised to mobile money regulations because all mobile money transactions take 

place through agents (Jack et al., 2013). 

6.4.7  Cross-country analysis of coded themes in both regulations 
To investigate the prominence of themes coded in both regulations we provide a 

combined analysis of both regulations with results documented in Panel C of Table 6.3. 

Conducting an analysis of the themes in both regulations provides a holistic view of the 

regulations governing mobile money operations. Firstly, the results reveal consumer protection 

is moderately important across the mobile money regulatory environment. These findings are 

reflective of our findings in section 6.4.5 and section 6.4.6. Consumer protection facilitates 
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trust of consumers in the innovation and provides a platform to address customer complaints 

(Garz et al., 2021; Bongomin and Ntayi, 2020b). Consumer protection is a moderately 

important theme in Kenya (33%), Malawi (35%) and Namibia (40%).  

Secondly, trust account is moderately important across the mobile money regulatory 

environment. Trust account is important because regulations facilitates protection of consumer 

funds in trust accounts from creditors or bankruptcy of mobile money providers (Di Castri, 

2018). Trust account is a moderately important theme in Rwanda (59%), Tanzania (49%) and 

Uganda (30%).  Lastly, results show that Agent Management is moderately important in the 

Namibia regulatory environment at 41%. Agent Management is important in mobile money 

regulations because agents are customer facing and therefore need to be trained to support 

customers adequately (Jack and Suri, 2011). Further, mobile money providers should conduct 

due diligence on agents to prevent fraud and collusion facilitated by agents (Argent et al., 

2013). 

The combined effect of regulations reduces the importance of some of the themes such 

as consumer protection and trust account because they are more prominent in one set of the 

regulations. For example, in Malawi consumer protection is emphasised in the payment system 

regulations. Similarly, in Rwanda trust account is emphasised in the mobile money regulations.  

6.4.8  Themes with low coded references 

Interoperability and money laundering are the least coded themes across the payment 

systems and mobile money regulations. Jurisdictions such as Namibia and Tanzania do not 

discuss interoperability in their payment systems and electronic money guidelines.  Some 

studies have suggested that interoperability may evolve naturally as the innovation matures 

(Donovan, 2012; Argent et al., 2013). Forcing interoperability may be seen as interfering with 

the market and stifling innovation, with negative impacts on competition (Di Castri, 2018). 

Different countries have dealt with interoperability in their own way. For example, mobile 

money was introduced within Kenya in 2007, but interoperability of mobile money was 

enforced in April 2018 as a result of the main mobile money provider (Safaricom) creating a 

monopoly and imposing high barriers to entry for new entrants (Paelo and Roberts, 2022). 

Argent et al. (2013) argue that in Rwanda mobile money regulations were crafted when mobile 

money was at its infancy, over prescribing interoperability could have resulted in negative 

impact such as scaring away potential investors and increased transaction costs. In Malawi, the 

two mobile money providers reached interoperability on their own without the need for 



198 
 

regulators to enforce it (Madise, 2019). As such, interoperability is only recommended in the 

mobile payment guidelines and not enforced through the payment systems regulations 

(Malawi, 2011). 

 Money laundering is undoubtedly important in legislation, however, the limited 

coverage in this regulation is because each country has an overarching Anti-Money legislation 

that governs all aspects of money laundering monitoring including mobile money. The payment 

systems and mobile money regulations refer to that act. However, review of legislation 

governing anti-money laundering/countering financial terrorism is beyond the scope of this 

thesis. 

6.4.8 Other factors that impact mobile money adoption 
While this chapter highlights begins to provide insights into how regulation structure 

can impact mobile money adoption there exist other factors outside of regulation that could 

impact mobile money adoption. Different countries have different factors that impact 

regulations such as globalisation, reduced barrier to entry and increased technological 

innovations (Hafeez, 2003). Further, there may exist in-country factors that impact mobile 

money adoption, for example, Tanzania is part of the East African group of countries with 

Uganda, Kenya and Rwanda and cross-border trade, similar languages, and advances to 

integrate cross-border payments within the region may influence mobile money adoption 

(Domingo et al., 2023). Despite, the regulatory structure only incorporating four of the six 

themes in Tanzania and having a moderate Jaccard coefficient, Chapters 4 and 5 show high 

mobile money uptake which could be because of lower barriers to entry and cross-border 

influences from neighbouring countries. Further studies could explore country specific factors 

in conjunction with regulation. 

6.5  Discussion 
Our study identifies six key emerging trends across the mobile money regulatory 

environment in sub-Saharan Africa. Firstly, countries with high Jaccard coefficient show high 

mobile money adoption rates (Kenya, Ghana), indicating that regulatory cohesion has a 

positive influence on mobile money adoption. Some countries with moderate similarity have 

high mobile money adoption rates (Tanzania, Uganda, Rwanda), whereas others such as 

Namibia do not. This could be an indication that while regulatory cohesion had an impact on 

mobile money adoption there are other factors that influence mobile money adoption. Countries 

with low cohesion between regulations exhibit low mobile money adoption (Malawi). This is 
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indicative of high ambiguity existing between regulations and therefore causing uncertainty 

among consumers. 

Secondly, there is a clear emphasis on consumer protection in both the payment systems 

and mobile money regulations across all countries. Madise (2019) emphasises the importance 

of consumer protection in mobile money regulations particularly for developing countries 

where financial literacy is low.  Different regulations highlight the need to handle customer 

complaints, provide a secure and equitable payment system and the need to disclose all charges 

to customers (Kenya, 2014; Malawi, 2014; Namibia, 2019). Further, different themes such as 

transaction limits and trust accounts also have a bearing on consumer protection. Setting 

transaction limits can help monitor money laundering operations, thereby protecting the 

integrity of the financial system (Madise, 2019). Trust accounts hold the equivalent cash 

amounts to the mobile money in circulation and therefore act to prevent fraud and 

mismanagement of funds (Ahmed et al., 2016; Suri, 2017). 

Thirdly, across regulations interoperability is the least emphasised theme, with 

countries such as Tanzania and Namibia not mentioning it in either regulation. This is mainly 

because interoperability may evolve naturally as the innovation matures and forcing 

interoperability may be seen as interfering with the market (Donovan, 2012; Argent et al., 

2013). This could reflect regulators choosing to let the market determine the levels of 

interoperability as regulatory intervention could stifle competition (Di Castri, 2018).  In some 

jurisdictions such as Rwanda, Kenya and Uganda, it is important to specify levels of 

interoperability to prevent interoperability barriers from materialising (Paelo and Roberts, 

2022). In Malawi the two mobile money providers reached interoperability agreements without 

the need for the regulator to intervene (Madise, 2019) 

Fourthly, a holistic look at the themes suggests that countries that address all six themes 

(trust account, interoperability, transaction limit, anti-money laundering, consumer protection 

and agent management) in their payment systems and mobile money regulations providing 

cohesion between the regulatory documents, have better mobile money adoption as seen in the 

case of Ghana, Kenya, Uganda, and Rwanda. Comprehensive coverage of themes in 

regulations can reduce regulatory ambiguity (Easley and O’Hara, 2009). Further results suggest 

that countries where all six themes have not been covered in the regulations, such as Tanzania 

and Malawi, adoption of mobile money could be lower. Ambiguities that exist in the regulatory 

environment that could impact mobile money adoption (Easley and O’Hara, 2009). However, 
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other factors such as existing levels of financial inclusion through bank account ownership and 

levels of digital and financial literacy further impact the adoption of mobile money and found 

in Chapters 4 and 5. Further, there may exist in-country factors that impact mobile money 

adoption, for example, Tanzania is part of the East African group of countries with Uganda, 

Kenya and Rwanda and cross-border trade, similar languages, and advances to integrate cross-

border payments within the region may influence mobile money adoption (Domingo et al., 

2023).  

In addition, at the policy level, our findings inform policymakers representing countries 

that would want to review and amend their payment systems and mobile money regulations to 

ensure greater cohesion between the two regulations. Policy makers in countries that do not 

have legislation governing mobile money can also draw insights from this study on how the 

structure of their regulation should be developed to avoid ambiguities in regulations.   This 

study further confirms the need to address the six themes (trust account, interoperability, 

transaction limit, anti-money laundering, consumer protection and agent management) in 

regulations to promote mobile money adoption and ensure a safe operating environment. 

Countries looking to introduce or amend their mobile money regulations could look at the 

structure of countries such as Kenya, Ghana and Uganda that are similar, report similarities 

between regulations and report high levels of mobile money adoption. 

Lastly, countries should look to the socio-economic factors impacting their financial 

environment to identify areas that need prominence in regulations, for example, Malawi has a 

strong focus on consumer protection; and Rwanda and Tanzania have a strong focus on trust 

account. In addition, different jurisdictions should assess whether regulatory provisions should 

encompass the payment systems or focus on the mobile money landscape. For example, issues 

of agent management in Kenya and Namibia are addressed in the mobile money regulations, 

whereas in Rwanda they are addressed in the payment systems regulations. The degree of 

emphasis on the importance of the themes differs according to the country. For example, 

Ghana, Kenya, Rwanda, Tanzania, and Uganda have a strong emphasis on trust account. 

Management of trust account supports consumer protection because funds are accounted for, 

promotes system integrity, sets rules for distribution of interest earned on the account  and 

helps to curb fraud (Madise, 2019; Ahmad et al., 2020; Suri, 2017). Consequently, these 

countries also report the highest levels of mobile money users in sub-Saharan Africa 

(Demirgüç-Kunt et al., 2022).  
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6.5 Conclusion 
This chapter investigated the similarities and differences in regulations governing 

mobile money operations in seven sub-Saharan African countries. Specifically, the purpose 

was to examine how payment systems and mobile money regulations have influenced mobile 

money adoption in the sub-region by answering three research questions. The study was 

restricted to the payment systems and mobile money regulations because, in all seven countries, 

the payment systems regulation is the overarching regulation and mobile money regulations 

are issued under it. Understanding the regulatory environment highlights areas that are 

important in regulations; provides insights into areas that could cause potential ambiguities 

which could lead to consumer uncertainty in adopting an innovation. Further coherence in the 

two sets regulations could be associated with increased mobile money uptake. Our research 

begins to set the foundations for future in-depth analysis into how regulations could impact 

financial innovation. 

Specifically, we conducted an initial exploration of regulations governing mobile 

money in sub-Saharan Africa. To conduct this analysis NVivo software was used to analyse 

regulations at the document level, specifically examining similarities and inconsistencies 

between the documents and identifying the most significant areas covered in each jurisdiction. 

The six themes (trust account, interoperability, transaction limit, anti-money laundering, 

consumer protection and agent management), were identified from previous studies that have 

recommended redress through mobile money regulations. 

 Our work provides a qualitative method that can be applied to different fields of study 

that are governed by two or more regulations to assess the similarities and differences between 

those regulations. Our study shows that where there is cohesion between two regulations there 

is reduced regulatory ambiguity and therefore improved uptake of mobile money. We also 

provide a way of complementing quantitative research that examines the adoption of financial 

products by supporting it with qualitative research that looks at the regulatory environment. 

This research provides insights into the regulatory environment in which financial products 

operate.  Our research provides initial exploratory insights into how regulation impacts mobile 

money. However, the research is limited in that it does not consider how the availability of 

other financial products and services could have an impact on mobile money adoption. Future 

research can examine both mobile money adoption and other financial products. Further the 
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research does not consider the socio-economic environment that could impact how regulations 

are formulated and how financial products are adopted. Future research could explore the 

impact of the socio-economic environment and regulations. The next chapter provides the 

conclusions for this thesis.  
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7.0  Conclusion 
7.1  Thesis Overview 

In 2021, sub-Saharan Africa reported relatively lower bank account ownership 

compared to the global average and the average of other developing countries (Demirgüç-Kunt 

et al., 2022). The low indicator of financial inclusion emphasises the need to provide financial 

services to the “underbanked” and “unbanked” (Demirgüç-Kunt and Klapper, 2012). During 

the same period sub-Saharan Africa reported total mobile money account ownership of 33%, 

the highest proportion globally (Demirguc-Kunt et al., 2022). This signifies  increasing use of 

mobile money in the sub-region, thereby providing a means to bring the “unbanked” into the 

formal financial sector by reaching areas where banks cannot reach due to poor infrastructure 

(Jack and Suri, 2011). This thesis therefore explores the factors that impact mobile money 

adoption with the aim of providing insights and policy recommendations that would facilitate 

mobile money adoption and increase financial inclusion in sub-Saharan Africa. The findings 

of this research are documented in three main empirical chapters discussed in Chapter 4, 

Chapter 5 and Chapter 6. Our research provides insights that can be applied at the national and 

international level to aid financial development in sub-Saharan Africa. 

Specifically, the first empirical chapter (Chapter 4) explores how mobile money 

attributes, digital literacy, access to finance and financial inclusion impact mobile money 

adoption. The chapter investigates the research question: To what extent do innovation 

attributes (observability and relative advantage), digital literacy, financial inclusion and 

access to financial services impact mobile money adoption? To answer this question, we 

investigate mobile money adoption through the demand side (mobile money accounts). The 

findings of this chapter generally support our hypothesis by highlighting that innovation 

attributes, digital literacy and financial inclusion are important in mobile money adoption. The 

investigation begins to highlight the significance of mobile money in promoting financial 

inclusion. We therefore conduct further investigations in the role of mobile money to facilitate 

financial inclusion in the second empirical chapter (Chapter 5). This chapter investigates our 

second research question: Can mobile money be used to measure financial inclusion in sub-

Saharan Africa? To answer this research question, we investigate the role of mobile money 

using three main functions (sending remittances, receiving remittances and bill payments). We 

explore the impact of financial and digital literacy and demographic variables (gender, age, 

education and income) on financial inclusion. Our results generally support that mobile money 



204 
 

can be used a measure for financial inclusion. Further, policies that target the youth, and women 

have the potential of increasing financial inclusion through mobile money usage. Finally, we 

explore how the regulatory environment can impact mobile money adoption through the review 

of regulatory documents. We investigate whether cohesion between payment systems 

regulations and mobile money guidelines has an impact on mobile money adoption. To do this 

we conduct a qualitative analysis to assess the cohesion between two mobile money governing 

regulations in our third empirical chapter (Chapter 6). This analysis investigates the research 

question: What is the impact of regulation on mobile money adoption in sub-Saharan Africa? 

Our findings reveal that where there is greater cohesion between regulations there is less 

ambiguity and therefore potential for increased mobile money adoption. Overall, the findings 

of this thesis generally support the research questions investigated in Chapter 4, Chapter 5 and 

Chapter 6. Section 7.2 below highlights key findings from this study. 

7.2  Contributions and Policy Implications 

7.2.1  Theoretical Contributions 

Extended Diffusion of Innovation Framework 

Firstly, this thesis advances theory by extending Rogers’ Diffusion of Innovation (DOI) 

framework to a cross-country context of fintech adoption in sub-Saharan Africa. While DOI 

theory has traditionally focused on individual-level adoption decisions and innovation 

attributes, this study integrates additional structural determinants, namely digital literacy, 

financial literacy, financial access, and existing levels of financial inclusion, into the DOI 

framework. By doing so, the thesis develops a broader conceptual model that captures both 

innovation characteristics and contextual enablers within developing financial systems 

(depicted in Figure 2.8). The study further adds to knowledge by categorising countries 

according to the IMF FDI and investigates factors impact mobile money adoption in different 

economic environments. Specifically, we show that digital literacy has a significant impact on 

mobile money adoption consistent with findings from other scholars (Kass-Hanna et al., 2021; 

Demir et al., 2022). Further, we highlight differences between low FDI and high FDI by 

showing that in countries with low FDI lack of access to financial services provides a platform 

for mobile money to thrive because it provides an alternative means to accessing financial 

services compared to high FDI countries where financial services are readily available. These 

insights begin to highlight in-country differences and provide an understanding on the 

differences in mobile money adoption rates between countries. Our findings resonate with other 
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studies that mobile money can provide services where banks are not available (Burns, 2018; 

Soutter et al., 2019). By extending the framework across FDI categories, we show that the 

extended framework can be applied to individual countries and across different countries with 

similar characteristics to enable generalisations to be made. 

Mobile money as a measure for financial inclusion 

Secondly the thesis contributes to the understanding of financial inclusion measurement 

through mobile money usage. Traditional measurements of financial inclusion rely heavily on 

bank account ownership as an indicator of financial inclusion (Park and Mercado, 2018; 

Sha'ban et al., 2020). However, in many sub-Saharan African countries formal banking 

penetration remains limited and therefore account ownership does not reflect participation in 

in financial systems. By examining financial inclusion through mobile money usage – 

specifically sending remittances, receiving remittance and bill payments - we shift the focus of 

financial inclusion to active engagement with financial services. Theoretically, this challenges 

bank-centric models of financial inclusion and positions mobile money-based interaction as a 

means for achieving financial inclusion. By categorising countries by MMPI we can provide a 

granular analysis of mobile money usage based on the development of the sector. In so doing 

this thesis allows countries with similar usage levels to be analysed. Our findings are like other 

studies that posit that digital and financial literacy have a significant impact on financial 

inclusion (Triki and Faye, 2013; Kass-Hanna et al., 2021). This thesis therefore contributes to 

understanding financial inclusion in a broader usage-based and context-sensitive analysis. 

Cohesion of mobile money regulations 

This thesis conceptualises regulatory cohesion as part of the regulatory environment 

shaping mobile money adoption. By examining the alignment between common themes in 

payment systems and mobile money regulations, the thesis introduces regulatory coherence 

as a determinant for mobile money adoption. To our knowledge this is the first study that 

provides an analysis of two regulations (payment systems regulations and mobile money 

guidelines) governing mobile money adoption. As an exploratory study we develop a four-

step method for reviewing common themes in regulations governing mobile money based on 

an eight-step method developed by O'Neill et al. (2018). Our results indicate that to reduce 

regulatory ambiguity, there should be strong cohesion between the two regulations and all the 

themes under consideration should be covered in the regulations. 
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7.2.2 Empirical Contributions 
This thesis provides novel empirical evidence on mobile money adoption and 

financial inclusion across 18 sub-Saharan African countries. It offers one of the most 

comprehensive cross-country analyses of mobile money adoption in the sub-region, moving 

beyond the more common single-country case studies. By combining data from World Bank, 

IMF and ITU the study identifies how determinants of mobile money vary across time and 

across different levels of financial development. Our findings highlight that innovation 

attributes of relative advantage and observability are important in mobile money adoption, 

effects of digital and financial literacy; the role of existing levels of financial inclusion, the 

impact of demographic variables and how regulations could potentially impact mobile money 

adoption.  

A second important aspect of the contextual findings highlighted through this study, 

highlighting how factors impacting mobile money differ across different periods and different 

county context. We therefore examine mobile money adoption across different time periods 

and group countries based on the FDI and MMPI. Our study also highlights how the in-

country regulatory structure impacts mobile money adoption.  Below are specific empirical 

findings in detail. 

Impact of innovation attributes on mobile money adoption 
Our results reveal that mobile money attributes have a positive impact on mobile money 

adoption. Rogers (2003) proposes that the five innovation attributes (relative advantage, 

complexity, compatibility, observability and trialability), explain 47% to 89 % of the variance 

in the adoption process. We investigate the impact of mobile money attributes on mobile money 

adoption in line with DOI theory, specifically focusing on relative advantage and observability. 

To do this, registered mobile money accounts45 and registered mobile money agents46 are used 

to represent both the demand and supply side of mobile money adoption. Our study finds that 

relative advantage proxied by the value of transactions accounts for between 21% to 40% 

increase in mobile money adoption. Observability proxied by agent availability explains 23% 

to 49% of mobile money adoption. Combined our results support the theory that mobile money 

 
45 A registered mobile money account is an account registered with a resident mobile money service provider that 

is primarily accessed using a mobile phone and can be used for basic financial transactions, including peer-to-

peer transfers, bill payments, merchant payments and international remittances (wherever allowed) (IMF, 2019). 
46 A registered mobile money agent outlet can be a person, quasi-corporation, corporation or a machine that 

facilitates mobile money account registration, cash-in cash-out transactions, and customer support. Small retail 

shops and other retailers typically serve as agents in low-income and emerging economies (IMF, 2019).  
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attributes play a significant role in mobile money adoption, because they reflect how useful the 

mobile money is to the user.  Therefore, how users perceive mobile money to meet their 

financial needs would impact mobile money adoption. 

Impact of digital and financial literacy 
 Kass-Hanna et al. (2021) find that digital and financial literacy are important significant 

in adoption of mobile money. In most sub-Saharan African countries digital literacy is low due 

to poor infrastructure and high cost of internet (Reddy et al., 2022).  Digital literacy is important 

in operating fintech products. Financial literacy is important for financial well-being, planning 

and making sound financial decisions and choosing financial products (Dewi et al., 2020b; 

Lusardi, 2019; Lusardi and Mitchell, 2011b; Bongomin et al., 2020b). Poor financial literacy 

can result in lack of confidence in engaging with financial products (Malady, 2016). Our 

findings in Chapter 4 and 5 suggest that increasing digital and financial literacy increases 

mobile money adoption. However, digital literacy displays stronger effect than financial 

literacy. This is because increasing levels of digital and financial skills could potentially 

increase the skills to operate mobile money (Kass-Hanna et al., 2021). Our findings are similar 

to other studies that suggest that digital and financial literacy facilitate financial inclusion 

through fintech usage (Lee, 2021; Triki and Faye, 2013).  Improving digital and financial 

literacy is particularly important in improving financial inclusion through mobile money in 

countries with low levels of financial development and mobile money usage. 

Impact of demographic variables 
 Demographic variables of gender, age, income and education have been shown to 

influence mobile money adoption. Our findings on gender in Chapter 5 are similar to Reynolds 

et al. (2023). In countries where mobile money is emerging gender was significant in 

determining mobile money adoption. Therefore, establishing policies that target women could 

potentially improve mobile money adoption. This is because in countries where mobile money 

is emerging men are more likely to have mobile money accounts because they have a source 

of income and have more financial responsibilities (Lotto, 2018; Reynolds et al., 2023). 

Increasing access to mobile money amongst women would increase financial inclusion.  

Further, our results indicate that the youth (ages 15-24) in countries where mobile money is 

low are less likely to have bank accounts because they may not have a source of income 

(Akinyemi et al., 2020), therefore mobile money can provide a platform for them to access 

financial services thereby improving financial inclusion. Policies aiming to improve financial 

inclusion should create an environment where the youth can own mobile money accounts. 
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Impact of regulations 
 We review the impact of payment systems regulations and mobile money regulations 

on mobile money adoption in Chapter 6. Prior studies have identified six key areas that 

constitute good mobile money regulation:  customer due diligence (Suri, 2017; Aron, 2017); 

trust account to manage customer funds (Suri, 2017; Di Castri, 2018); interoperability of 

mobile money systems (Burns, 2018; Suri, 2017); management of mobile money agents 

(Madise, 2019; Bahia et al., 2020); setting transaction limits on accounts (Suri, 2017; Madise, 

2019); and promoting consumer protection (Aron, 2017; Martin, 2019). This study analyses 

the regulations to determine whether the presence of the themes in the regulations has an impact 

on mobile adoption and reduces regulatory ambiguity. Further, we examine the impact of 

cohesion between the payment systems and mobile money regulations, which are the 

regulations governing mobile money operations examined in this study. Our findings suggest 

that in countries where there is cohesion between the two sets of regulations, mobile money 

adoption is high. Further, the results support that individual country’s socio-economic 

environment can have an impact on mobile money adoption in conjunction with the mobile 

money regulations. Different countries, have different prominent themes in the regulations 

depending on areas of importance. 

7.2.3 Context specific empirical contributions 
This thesis provides context-specific empirical contributions by demonstrating how the 

determinants of mobile money adoption and usage vary systematically across time, levels of 

financial development, levels of mobile money penetration and regulatory structures in sub-

Saharan Africa. Rather than treating adoption drivers as uniform across contexts, this study 

shows that their significance is dependent on structural and temporal conditions. 

i) Mobile money adoption across time 

Our results suggest that mobile money adoption determinants evolve across 

different stages of market development. During the inception stage (2010-2014), 

the innovation attribute of relative advantage was the most significant driver of 

adoption. The finding aligns with DOI theory, which posits that innovations are 

more likely to be adopted when they are perceived as superior to existing 

alternatives (Rogers, 2003). In the early stages, mobile money offered clear 

functional advantages over informal and traditional remittance channels which were 

often costly, insecure and geographically constrained (Jack and Suri, 2011). The 
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perceived safety, speed and reduced transaction costs of mobile money therefore 

constituted a compelling reason to adopt mobile money (Hornuf et al., 2025). 

 

In contrast, during the operational phase (2015-2018), digital literacy emerged 

as a statistically significant determinant of mobile money adoption. This period 

coincided with the maturation of mobile money platforms and expansion of services 

beyond basic peer-to-peer transfers. As providers introduced additional 

functionalities such as bill payments and cross-border remittances, the complexity 

of transactions increased (Osabutey and Jackson, 2024). The shift from simple 

remittance transfers to multifunctional digital platforms likely increased the 

technical demands placed on users, increasing the need for digital capability. 

 

These findings demonstrate that adoption drivers can be stage dependent, 

relative advantage dominates during early adoption whereas digital literacy 

becomes more important as technological sophistication of services increases. 

 

ii) Mobile money adoption across countries with different levels of financial 

development (FDI) 

Across different countries the level of financial development significantly 

impacts mobile money adoption patterns. In relatively highly financially developed 

countries, mobile money adoption is comparatively lower. This suggests that where 

formal banking infrastructure is established and bank account ownership is 

widespread, the incremental value of mobile money is reduced.  In such contexts, 

mobile money does not necessarily represent a strong relative advantage over 

existing financial services.  

 

In contrast, digital literacy is particularly significant in countries with low 

financial development. These countries are often characterised by limited digital 

infrastructure, low internet penetration and restricted access to formal financial 

services, all of which constrain digital capability (Nedungadi et al., 2018). In these 

environments, improved digital skills are closely linked to the ability to access and 

utilise mobile-based financial services.  
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In medium financial developed countries, existing levels of financial inclusion 

positively influence mobile money adoption. This finding suggests a 

complementary dynamic, as formal participation increases, individuals may 

become more comfortable engaging with financial technologies. Observability, 

which is proxied by agent density per km2 is a significant mobile money adoption 

driver for this group. Higher agent availability enhances visibility and accessibility, 

thereby reinforcing adoption through social diffusion mechanisms  (Rogers et al., 

2014; Caputo, 2019).  Importantly, several of the regional leaders in mobile money 

usage such as Kenya and Ghana fall within this medium-development category, 

suggesting that an intermediate level of financial infrastructure may create the 

necessary  conditions for mobile money expansion. 

 

iii) Mobile money usage across time 

Beyond adoption, this thesis makes a distinct contribution by analysing 

determinants of mobile money usage as a measure for financial inclusion. The 

findings indicate digital literacy remains consistently significant across time and 

becomes increasingly important for more complex financial activities such as bill 

payments. This reinforces the argument that financial inclusion through mobile 

money is contingent not merely on access, but the ability to engage with digital 

interfaces. In contrast financial literacy, while initially important, declines in 

significance over time for functions such as sending and receiving remittances. This 

suggests that once users become familiar with basic transactional functions, the 

importance of formal financial knowledge decreases relative to digital competence. 

 

Further, income and education are significant determinants of mobile money 

usage. Higher income and improved educational attainment are associated with 

greater engagement in digital financial services. These findings are consistent with 

prior research demonstrating that socioeconomic advancement enhances the 

demand and uptake of digital financial services (Amoah et al., 2020; Akinyemi et 

al., 2020). However, this thesis extends that literature by demonstrating how these 

effects interact with digital capability and technological maturity across time. 

 

iv) Mobile money usage across countries with different levels of mobile money 

usage (MMPI) 
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By classifying countries according to levels of mobile money prevalence, this 

thesis reveals the determinants of mobile money usage in specific country context. 

Digital literacy is particularly significant in countries with low and medium mobile 

money prevalence. In these contexts, limited ecosystem maturity may require users 

to possess stronger digital competencies to navigate emerging systems. As systems 

become more mature, the strength of digital literacy may decline. 

 

Education remains significant across all country groups, however its effect is 

stronger in low and medium prevalence counties. This suggests that general human 

capital plays a role in facilitating early and intermediate usage. Our findings 

resonate with studies that have suggested that in high mobile money prevalence 

countries demographic variables are not significant (Reynolds et al., 2023). 

These findings highlight that mobile money sophistication shapes the importance 

of individual-level determinants. Policy interventions aimed ta increasing usage 

must therefore be tailored to ecosystem maturity rather than uniformity across 

countries. 

 

v) Regulatory context and mobile money adoption 

This thesis also demonstrates that regulatory structure plays a measurable role 

in shaping adoption outcomes. Countries exhibiting stronger cohesion between 

payment systems regulations and mobile money guidelines show higher levels of 

mobile money adoption. Regulatory alignment likely reduces uncertainty, enhances 

institutional trust and clarifies operational boundaries for mobile money providers 

and users (Easley and O’Hara, 2009). In addition, the inclusion of customer-centric 

regulatory themes such as consumer protection provisions and trust account 

requirements is positively associated with mobile money adoption. These 

provisions may reduce received risk and strengthen user confidence in digital 

systems. 

 

This finding contributes to literature by empirically linking regulatory 

coherence to innovation diffusion outcomes, extending beyond firm-level or 

consumer-level determinants to include institutional design as a structural driver of 

adoption. 
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7.2.3  Policy Implications 
Our study has several policy implications on how mobile money adoption can be 

enhanced to improve financial inclusion. Firstly, this thesis highlights that barriers to mobile 

money adoption can be removed by implementing policies that support improving digital and 

financial literacy. Facilitating easy access to digital and financial knowledge can improve 

mobile money adoption and enable policy makers to lower barriers to financial inclusion (Kass-

Hanna et al., 2021). Digital literacy enables users to be familiar with mobile money and 

financial literacy aids in making sound financial decisions (Triki and Faye, 2013; Lusardi and 

Mitchell, 2011b). Secondly, our study reveals that mobile money adoption differs depending 

on a country’s FDI. Countries with lower FDI should encourage establishment of mobile 

money agents in areas where there is limited access to financial services to provide an 

alternative means to access finance. Policymakers should consider lowering barriers of entry 

for mobile money providers and mobile money agents to improve uptake of mobile money.  

Thirdly, our study supports that mobile money usage is a medium through which 

financial inclusion can be measured.  Our findings highlight that in low MMPI countries 

women, and the youth (15-24) have lower access to mobile money services. For instance, 

countries with low MMPI such as Malawi and Mozambique reported 13.4% and 6.6% women 

used mobile money in 2021, respectively. In contrast these countries reported relatively higher 

mobile usage for men, 21.9% and 14.3%, during the same period.  Governments in countries 

with low MMPI should develop policies that target the youth and women to increase access to 

financial services and therefore promote financial inclusion.  

Lastly, our findings inform policymakers representing countries that would want to 

review and amend their payment systems and mobile money regulations to ensure greater 

cohesion between the two regulations. Policy makers in countries that do not have legislation 

governing mobile money can also draw insights from this study on how the structure of their 

regulation should be developed to avoid ambiguities in regulations.   This study further 

confirms the need to address the six themes (trust account, interoperability, transaction limit, 

anti-money laundering, consumer protection and agent management) in regulations to promote 

mobile money adoption and ensure a safe operating environment. Countries looking to 

introduce or amend their mobile money regulations could look at the structure of countries such 

as Kenya, Ghana and Uganda that are similar, report similarities between regulations and report 

high levels of mobile money adoption. 
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7.3  Limitations 

As a study with two empirical chapters that use secondary data sources, there are 

limitations based on the data collection. The first dataset is compiled from the IMF Financial 

Access Survey, the World Bank Development Indicators and the International 

Telecommunications Union ICT Indicators. All databases have wide data coverage, making 

them useful for this study, however there were gaps in the data due to countries being non-

responsive or failing to submit information to the organisation in some years. Further, due to 

the nature of the data variables we were exploring in this study, some measures such as 

innovation attributes had to be inferred as direct measures were unavailable. To overcome these 

limitations, countries that had no data were removed from the initial sample. Further, we 

explain that the variables used imply the properties of the innovation and therefore reflect the 

innovation attributes.  

The second dataset was compiled from the World Bank Global Findex Survey 2014, 

2017 and 2021. The survey reflects a snapshot in time of 1000 respondents for each country, 

which could represent a small sample size considering the large populations of the subject 

countries (Demirguc-Kunt et al., 2022). To overcome this challenge, we group countries into 

three main categories based on the MMPI which provides a larger sample size for comparison. 

Further, the data was also limited due to the nature of the survey as some respondents did not 

respond to the survey questions, or provided responses such as ‘I don’t know’. We therefore 

cleaned the data by removing vague and non-responsive data points and limited the data used 

in the analysis to ‘yes’ or ‘no’ responses. 

Our third data source comprises regulatory documents. The main limitation here is that 

regulations are not originally designed as data sources (Wood et al., 2020).  However, 

regulations influence lives and provide a way of understanding social practices governing 

different areas (Wood et al., 2020). We, therefore, conduct a cross-country comparison of 

regulations, however each jurisdiction may have its own methodology for formulating 

regulations that was not taken into consideration. The way regulations are formulated could 

inform the nature of the regulation and therefore impact the results of our study. To counter 

this, we did not assess at the structure of the regulations but rather the common themes across 

all documents based on recommendations in literature. Further, this was an exploration study 

and therefore, limited by the number of countries in the study. 
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Another challenge that was presented by the data was the use of proxies to represent 

variables. Because our data is secondary data, direct measures of variables were not available 

apart from demographic variables used in Chapter 5. We therefore used proxies that have been 

used in previous studies to represent the variables under investigation in both Chapter 4 and 

Chapter 5. We further acknowledge that the proxies used may depend on the institutional 

context and not be generalisable across all countries, for example across sun-Saharan Africa 

mobile money is a primary financial access channel, but within the region in other jurisdictions 

it may be a complimentary service and not central to the financial sector. 

Further, we acknowledge that endogeneity presents a key limitation to this study as 

explanator variables may be correlated with the error term, potentially leading to biased 

estimates.  While several techniques such as lagged variables and instrumental variables are 

commonly used to address endogeneity, they were not adopted in this study due to the 

limitations related to the sample size. To address the issue of endogeneity the study employed 

country and year fixed effects to mitigate unobserved heterogeneity and partially address 

endogeneity concerns. Additional steps were taken to reduce omitted variable bias through the 

inclusion of relevant control variables. The use of unique cross-country data from sources such 

as World Bank and IMF provides valuable comparative insights, particularly for 

underrepresented regions such as sub-Saharan Africa. 

This study provides findings into the determinants of mobile money adoption which 

can be generalised across different countries in sub-Saharan Africa. However, in making 

generalisations each country has unique characteristics that may impact mobile money 

adoption. For instance, the extent of trade agreements with other countries; infrastructure and 

levels of development; the quality of the education system; and the political stability are factors 

that are unique to different jurisdictions. Therefore, in making generalisations, in-country 

characteristics should be considered. 

7.4  Suggestions for further study 

This thesis provides empirical evidence into factors that impact mobile money adoption 

in sub-Saharan Africa. Our research provides a holistic view of mobile money adoption across 

18 sub-Saharan African countries, investigating the impact of mobile money attributes, digital 

and financial literacy and financial services access. We proxy mobile money attributes using 

value of transactions and mobile money agents per km2 to represent measures of relative and 

observability. However, because our variables are proxies, future research could improve the 
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measure of innovation attributes by conducting a survey of which attributes user associate with 

mobile money. Further, research incorporating all five attributes would give a better picture of 

the impact of mobile money attributes as a determinant for adoption. In addition, future 

research could focus on individual countries and conduct random sampling to assess mobile 

money adoption at a country level to highlight country specific factors impacting adoption. 

Our research highlights the use of mobile money to measure financial inclusion. Our 

results reveal the factors which impact financial inclusion through mobile money usage. 

However, financial inclusion through mobile money is considered separate from financial 

inclusion through bank account ownership. Future studies could look at a holistic view of 

financial inclusion and explore ways to provide a holistic measure of financial inclusion that 

combines bank account ownership and mobile money account ownership. This measure would 

give a more complete measure of financial inclusion in sub-Saharan Africa.  

Our study provides an exploratory approach to the impact of regulation on mobile 

money adoption. Future studies can explore the quantitative impact of regulatory environment 

on mobile money adoption, this is because different countries have different factors that impact 

regulation such as globalisation, reduced barriers to entry and increased technology innovations 

(Hafeez, 2003). Further, mobile money has two prevalent models, MNO-led47 and Bank-led48 

models which have not been considered in this study (Shirono, 2021). Our study assesses the 

regulations themselves, however incorporating the strength of the regulatory environment into 

this study could improve the findings and give context to environment in which the regulations 

operate. One of the drawbacks of our exploratory study is the small sample size due to 

availability of countries with pairs of regulations. The research could be conducted with one 

set of regulations across a larger sample of countries. 

Overall, this thesis provides a useful foundation of input to future research interrogating 

the determinants of new fintech innovation adoption. More broadly, it provides insights into 

factors that impact the adoption of financial innovations. 

 

 

 
47 MNO-led model mobile money is issued by mobile network providers 
48 Bank-led model mobile money is issued by the bank and the MNO can partner with the bank to provide 

mobile money services 



216 
 

8.0 References 
Abdeldayem, M.M. (2016) Is there a relationship between financial literacy and investment 

decisions in the kingdom of Bahrain? Journal of Management and Accounting 

Studies, 4 (02), pp. 68-78. 

Abiona, O. & Koppensteiner, M.F. (2022) Financial inclusion, shocks, and poverty: Evidence 

from the expansion of mobile money in Tanzania. Journal of Human Resources, 57 

(2), pp. 435-464. 

Adaba, G.B., Ayoung, D.A. & Abbott, P. (2019) Exploring the contribution of mobile money 

to well‐being from a capability perspective. The Electronic Journal of Information 

Systems in Developing Countries, 85 (4), pp. 1-11. 

Adam, A.M., Frimpong, S. & Boadu, M.O. (2017) Financial literacy and financial planning: 

Implication for financial well-being of retirees. Business and Economic Horizons, 13 

(2), pp. 224-236. 

Adarkwah, M.A. (2021) An outbreak of online learning in the COVID-19 outbreak in Sub-

Saharan Africa: Prospects and challenges. Global Journal of Computer Science and 

Technology, 21 (2), pp. 1-11. 

Adel, N. (2024) The impact of digital literacy and technology adoption on financial inclusion 

in Africa, Asia, and Latin America. Heliyon, 10 (24), pp. 1-12. 

Adelaja, A.O., Umeorah, S.C., Abikoye, B.E. & Nezianya, M.C. (2024) Advancing financial 

inclusion through fintech: Solutions for unbanked and underbanked populations. 

World Journal of Advanced Research and Reviews, 23 (01), pp. 427-438. 

Adom, P.K., Amuakwa-Mensah, F. & Amuakwa-Mensah, S. (2020) Degree of 

financialization and energy efficiency in Sub-Saharan Africa: do institutions matter? 

Financial Innovation, 6 (1), pp. 1-22. 

AFI (2022) 'The Maya Declaration Progress Report'. 

Agarwal, S. & Yeow Hwee, C. (2020) FinTech and household finance: a review of the 

empirical literature. China Finance Review International, 10 (4), pp. 361-376. 

Ahmad, A.H., Green, C. & Jiang, F. (2020) Mobile money, financial inclusion and 

development: A review with reference to African experience. Journal of Economic 

Surveys, 34 (4), pp. 753-792. 

Ahmad, M., Majeed, A., Khan, M.A., Sohaib, M. & Shehzad, K. (2021) Digital financial 

inclusion and economic growth: provincial data analysis of China. China Economic 

Journal., 14 (3), pp. 291-310. 

Ahmed, U., Beck, T., McDaniel, C.A. & Schropp, S. (2016) Filling the gap: How technology 

enables access to finance for small-and medium-sized enterprises. Technology, 

Governance, Globalization, MIT Press Journal, 10 (3/4), pp. 1-14. 

Akinyemi, B.E., Mushunje, A. & Feng, G.C. (2020) Determinants of mobile money 

technology adoption in rural areas of Africa. Cogent Social Sciences., 6 (1), pp. 1-21. 



217 
 

Akomea-Frimpong, I., Andoh, C., Akomea-Frimpong, A. & Dwomoh-Okudzeto, Y. (2019) 

Control of fraud on mobile money services in Ghana: an exploratory study. Journal of 

Money Laundering Control., 22 (2), pp. 300-317. 

Al-Jabri, I. & Sohail, S. (2012) Mobile banking adoption: Application of diffusion of 

innovation theory. Journal of electronic commerce research., 13 (4), pp. 379-392. 

Al-Rahmi, W.M., Yahaya, N., Aldraiweesh, A.A., Alamri, M.M., Nada Ali, A., Alturki, U. & 

Aljeraiwi, A.A. (2019) Integrating Technology Acceptance Model With Innovation 

Diffusion Theory: An Empirical Investigation on Students’ Intention to Use E-

Learning Systems. IEEE Access, 7 26797-26809. 

Al Nawayseh, M.K. (2020) FinTech in COVID-19 and Beyond: What Factors Are Affecting 

Customers’ Choice of FinTech Applications? Journal of Open Innovation : 

Technology, Market, and Complexity, 6 (4), pp. 153-168. 

Alhassan, T.F., Guryanov, S.A. & Kouadio, A.J. (2021) The impact of mobile money, 

remittances, and financial development on innovative growth in sub-Saharan Africa. 

Ekonomika Regiona = Economy of Regions,  (1), pp. 276-287. 

Allen, F., Carletti, E., Cull, R., Qian, J.Q., Senbet, L. & Valenzuela, P. (2014) The African 

Financial Development and Financial Inclusion Gaps. Journal of African economies., 

23 (5), pp. 614-642. 

Allen, F., Demirguc-Kunt, A., Klapper, L. & Martinez Peria, M.S. (2016) The foundations of 

financial inclusion: Understanding ownership and use of formal accounts. Journal of 

Financial Intermediation., 27 1-30. 

Aluko, O.A. & Ajayi, M.A. (2018) Determinants of banking sector development: Evidence 

from Sub-Saharan African countries. Borsa Istanbul Review, 18 (2), pp. 122-139. 

Amankwah-Amoah, J., Khan, Z., Wood, G. & Knight, G. (2021) COVID-19 and 

digitalization: The great acceleration. Journal of Business Research, 136 602-611. 

Amoah, A., Korle, K. & Asiama, R.K. (2020) Mobile money as a financial inclusion 

instrument: what are the determinants? International Journal of Social Economics., 47 

1283-1297. 

Amon, E. (2022) 'The Evolution of Bank of Ghana Policies on the Ghanaian Payment 

System'.   pp. 1-10. doi: https://www.bog.gov.gh/wp-content/uploads/2022/03/The-

Evolution-of-Bank-of-Ghana-Policies-on-the-Ghanaian-Payment-System.pdf. 

Andersson-Manjang, S.K. (2021) 'The Mobile Money Prevalence Index (MMPI)'.   pp. doi: 

https://www.gsma.com/mobilefordevelopment/resources/the-mobile-money-

prevalence-index-mmpi/. 

Andreou, P.C. & Anyfantaki, S. (2021) Financial literacy and its influence on internet 

banking behavior. European management journal, 39 (5), pp. 658-674. 

Antwi, S.K. & Hamza, K. (2015) Qualitative and quantitative research paradigms in business 

research: A philosophical reflection. European journal of business and management, 

7 (3), pp. 217-225. 

https://www.bog.gov.gh/wp-content/uploads/2022/03/The-Evolution-of-Bank-of-Ghana-Policies-on-the-Ghanaian-Payment-System.pdf
https://www.bog.gov.gh/wp-content/uploads/2022/03/The-Evolution-of-Bank-of-Ghana-Policies-on-the-Ghanaian-Payment-System.pdf
https://www.gsma.com/mobilefordevelopment/resources/the-mobile-money-prevalence-index-mmpi/
https://www.gsma.com/mobilefordevelopment/resources/the-mobile-money-prevalence-index-mmpi/


218 
 

Appiah-Otoo, I. & Song, N. (2021) The Impact of Fintech on Poverty Reduction: Evidence 

from China. Sustainability., 13 (9), pp. 5225-5238. 

Aracil, E., Fernández-Méndez, L., Roch-Dupré, D. & Fuertes, F.J. (2025a) Trust and 

financial inclusion: A literature review with reference to the digital transformation. 

Heliyon, 11 (16), pp. 1-15. 

Aracil, E., Jung, J. & Melguizo, A. (2025b) Leveraging fintech mobile money to expand 

banks’ financial services in developing countries. Finance Research Letters, 72 1-11. 

Argent, J., Hanson, J. & Gomez, M.P. (2013) The regulation of mobile money in Rwanda. 

International Growth Centre, 1 (1), pp. 1-31. 

Arner, D.W., Buckley, R.P., Zetzsche, D.A. & Veidt, R. (2020) Sustainability, FinTech and 

Financial Inclusion. European Business Organization Law Review, 21 (1), pp. 7-35. 

Arner, D.W., Zetzsche, D.A., Buckley, R.P. & Barberis, J.N. (2019) The Identity Challenge 

in Finance: From Analogue Identity to Digitized Identification to Digital KYC 

Utilities. European Business Organization Law Review., 20 (1), pp. 55-80. 

Aron, J. (2017) Leapfrogging: A survey of the nature and economic implications of mobile 

money. Center for the Study of African Economies, 1 (1), pp. 1-133. 

Aron, J. (2018) Mobile Money and the Economy: A Review of the Evidence. The World 

Bank Research Observer, 33 (2), pp. 135-188. 

Asia, E. & Trends, P.K. (2019) The State of Mobile Internet Connectivity. GSMA. 

Asongu, S. & Odhiambo, N. (2022a) The role of mobile characteristics on mobile money 

innovations. Quality and Quantity, 56 (6), pp. 4693-4710. 

Asongu, S.A. (2018a) Conditional determinants of mobile phones penetration and mobile 

banking in Sub-Saharan Africa. Journal of the knowledge economy., 9 (1), pp. 81. 

Asongu, S.A. (2018b) Conditional determinants of mobile phones penetration and mobile 

banking in Sub-Saharan Africa. Journal of the Knowledge Economy, 9 (1), pp. 81-

135. 

Asongu, S.A. (2018c) Conditional determinants of mobile phones penetration and mobile 

banking in Sub-Saharan Africa. Journal of the Knowledge Economy., 9 (1), pp. 81-

135. 

Asongu, S.A. & Odhiambo, N.M. (2018) Human development thresholds for inclusive 

mobile banking in developing countries. African Journal of Science, Technology, 

Innovation and Development., 10 (6), pp. 735-744. 

Asongu, S.A. & Odhiambo, N.M. (2022b) Mobile technology supply factors and mobile 

money innovation: thresholds for complementary policies. Journal of Banking 

Regulation, 23 (3), pp. 288-301. 



219 
 

Asuming, P.O., Osei-Agyei, L.G. & Mohammed, J.I. (2019) Financial Inclusion in Sub-

Saharan Africa: Recent Trends and Determinants. Journal of African Business, 20 (1), 

pp. 112-134. 

Averitt, N.W. & Lande, R.H. (1997) Consumer choice: The practical reason for both antitrust 

and consumer protection law. Loyola Consumer Law Review, 10 44-65. 

Avolio, G., Blasi, E., Cicatiello, C. & Franco, S. (2014) The drivers of innovation diffusion in 

agriculture: evidence from Italian census data. Journal on Chain and Network 

Science, 14 (3), pp. 231-245. 

Awanis, A., Lowe, C., Andersson-Manjang, S.K. & Lindsey, D. (2021) 'The Mobile 

Economy sub-Saharan Africa (2021)'. 

Ayo, C.k., Oni, A.A., Adewoye, O.J. & Eweoya, I.O. (2016) E-banking users' behaviour: e-

service quality, attitude, and customer satisfaction. The International Journal of Bank 

Marketing, 34 (3), pp. 347-367. 

Azeem, M., Salfi, N.A. & Dogar, A.H. (2012) Usage of NVivo software for qualitative data 

analysis. Academic Research International, 2 (1), pp. 262-266. 

Baganzi, R. & Lau, A.K.W. (2017a) Examining Trust and Risk in Mobile Money Acceptance 

in Uganda. Sustainability., 9 (12), pp. 2233-2254. 

Baganzi, R. & Lau, A.K.W. (2017b) Examining trust and risk in mobile money acceptance in 

Uganda. Sustainability (Basel, Switzerland), 9 (12), pp. 2233-2254. 

Bahia, K., Sánchez-Vidal, M. & Taberner, P.A. (2020) 'Exploring the Relationship Between 

Mobile Money Regulation and Usage'.  The 48th Research Conference on 

Communication, Information and Internet Policy, 2020.   pp.1-42. 

Barajas, A., Beck, T., Belhaj, M., Naceur, S.B., Cerra, V. & Qureshi, M.S. (2020) Financial 

inclusion: what have we learned so far? What do we have to learn? IMF Working 

Papers, 2020 (157), pp. 1-57. 

Barboza, G., Bongini, P. & Rossolini, M. (2021) Financial (il)literacy vs. individual's 

behavior: evidence on credit card repayment patterns. Financial Services Review, 29 

(4), pp. 247-276. 

Barrett-Zahn, E. (2021) Digital Literacy. Science and Children, 58 (5), pp. 6-6. 

Batista, C. & Vicente, P.C. (2020) Adopting Mobile Money: Evidence from an Experiment in 

Rural Africa. AEA papers and proceedings., 110 594-598. 

Beck, T. (2016) 'Financial Inclusion–Measuring progress and progress in measuring'. In: 

IMF, ed. IMF Statistical Forum, 2016 USA.  IMF. 

Beck, T. & Cull, R. (2023) Banking in Africa: Opportunities and Challenges in Volatile 

times. World Bank Policy Research Working Paper,  (10632), pp. 1056-1088. 

Bhagwan, P. (2019) Empirical Study on Relationship between Financial Inclusion and 

Financial Literacy and Its Impact on Consumer Financial Behaviour: A Theortical 



220 
 

Framework of Unbanked People. Journal of Commerce and Accounting Research, 8 

(1), pp. 61-67. 

Bharadwaj, S. (2021) Behavioural intention towards investment in cryptocurrency: an 

integration of Rogers’ diffusion of innovation theory and the technology acceptance 

model. Forum scientiae oeconomia., 9 (4), pp. 137-158. 

Bhushan, P. (2014) Relationship between financial literacy and investment behavior of 

salaried individuals. Journal of Business Management & Social Sciences Research 

(JBM&SSR), 3 (5), pp. 82-87. 

Biermann, F., Kanie, N. & Kim, R.E. (2017) Global governance by goal-setting: the novel 

approach of the UN Sustainable Development Goals. Current opinion in 

Environmental Sustainability., 26 26-31. 

Bilan, Y., Rubanov, P., Vasylieva, T. & Lyeonov, S. (2019) The Influence of Industry 4.0 on 

Financial Services: Determinants of Alternative Finance Development. Polish Journal 

of Management Studies., 19 70-93. 

Birba, O. & Diagne, A. (2012) Determinants of adoption of Internet in Africa: Case of 17 

sub-Saharan countries. Structural change and economic dynamics., 23 (4), pp. 463-

472. 

Mozambique, B.o. (2016) National Financial Inclusion Strategy 2016-2022. 

Bonga, W.G. & Mlambo, N. (2016) Financial literacy improvement among women in 

developing nations: A case for Zimbabwe. Quest Journals, Journal of Research in 

Business and Management, 4 (5), pp. 22-31. 

Bongomin, G.O., Munene, J.C., Ntayi, J.M. & Malinga, C.A. (2017) Financial literacy in 

emerging economies: Do all components matter for financial inclusion of poor 

households in rural Uganda? Managerial Finance, 43 (12), pp. 1310-1331. 

Bongomin, G.O. & Ntayi, J.M. (2020a) Mobile money adoption and usage and financial 

inclusion: mediating effect of digital consumer protection. Info (Cambridge, 

England), 22 (3), pp. 157-176. 

Bongomin, G.O. & Ntayi, J.M. (2020b) Mobile money adoption and usage and financial 

inclusion: mediating effect of digital consumer protection. Digital Policy, Regulation 

and Governance, 22 (3), pp. 157-176. 

Bongomin, G.O., Ntayi, J.M. & Malinga, C.A. (2020a) Analyzing the relationship between 

financial literacy and financial inclusion by microfinance banks in developing 

countries: social network theoretical approach. The International Journal of Sociology 

and Social Policy, 40 (11/12), pp. 1257-1277. 

Bongomin, G.O., Yourougou, P. & Munene, J.C. (2020b) Digital financial innovations in the 

twenty-first century. Journal of Economic and Administrative Sciences, 36 (3), pp. 

185-203. 

Bowen, G.A. (2009) Document Analysis as a Qualitative Research Method. Qualitative 

Research Journal, 9 (2), pp. 27-40. 



221 
 

Braun, V. & Clarke, V. (2006) Using thematic analysis in psychology. Qualitative research 

in psychology, 3 (2), pp. 77-101. 

Braun, V. & Clarke, V. (2021) Thematic analysis: A practical guide. 

Bundi, D. & Patrick, W. (2016) Credit scoring for M-Shwari using hidden markov model. 

European Scientific Journal, 12 (15), pp. 1-15. 

Burns, S. (2018) M-Pesa and the ‘Market-Led’ Approach to Financial Inclusion. Economic 

Affairs., 38 (3), pp. 406-421. 

Burrell, G. & Morgan, G. (1979) Sociological Paradigms and Organisational Analysis: 

Elements of the Sociology of Corporate Life (1st ed.).   Routledge. 

Busch, M.O., Koetter, M., Krause, T. & Tonzer, L. (2017) Broadening the G20 financial 

inclusion agenda to promote financial stability: The role for regional banking 

networks. G20 Insights, April, 4. 

Bwalya, K.J. & Healy, M. (2010) Harnessing e-Government Adoption in the SADC Region: 

a Conceptual Underpinning. Electronic Journal of E-government, 8 (1), pp. 13-22. 

Cameron, A.C. & Miller, D.L. (2015) A practitioner’s guide to cluster-robust inference. 

Journal of human resources, 50 (2), pp. 317-372. 

Cameron, A.C. & Trivedi, P.K. (2005) Microeconometrics: methods and applications.   

Cambridge university press. 

Cao, Y., Jiang, T. & Girke, T. (2010) Accelerated similarity searching and clustering of large 

compound sets by geometric embedding and locality sensitive hashing. 

Bioinformatics, 26 (7), pp. 953-959. 

Caputo, S. (2019) 'The pivotal role of mobile money agents in driving financial inclusion'. 

Mobile Money,   pp. doi, https://www.gsma.com/mobilefordevelopment/blog/the-

pivotal-role-of-mobile-money-agents-in-driving-financial-inclusion/. 

CBS-NFIES (2024) 'National Financial Inclusion and Education Strategy 2024-2027'. 

CCAF (2021) 'CCAF(2021) Fintech Regulation in sub-Saharan Africa'. 

Celik, K. (2021) Impact of the FATF Recommendations and their Implementation on 

Financial Inclusion. 

Centellegher, S., Miritello, G., Villatoro, D., Parameshwar, D., Lepri, B. & Oliver, N. (2018) 

Mobile money: Understanding and predicting its adoption and use in a developing 

economy. Proceedings of the ACM on Interactive, Mobile, Wearable and Ubiquitous 

Technologies, 2 (4), pp. 1-18. 

Chamboko, R. (2022) On the Role of Gender and Age in the Use of Digital Financial 

Services in Zimbabwe. International Journal of Financial Studies., 10 (3), pp. 82-97. 

Chikalipah, S. (2017) What determines financial inclusion in Sub-Saharan Africa? African 

Journal of Economic and Management Studies, 8 (1), pp. 8-18. 

https://www.gsma.com/mobilefordevelopment/blog/the-pivotal-role-of-mobile-money-agents-in-driving-financial-inclusion/
https://www.gsma.com/mobilefordevelopment/blog/the-pivotal-role-of-mobile-money-agents-in-driving-financial-inclusion/


222 
 

Choi, S.K., Moon, Y. & Jung, H. (2025) ChatGPT and human dietitian responses to diet-

related questions on an online QA platform: A comparative study. Digital Health, 11 

1-9. 

Christian, P., Glover, S., Kondylis, F., Mueller, V., Ruzzante, M. & Zwager, A. (2022) Do 

private consultants promote savings and investments in rural Mozambique? 

Agricultural economics, 53 (1), pp. 22-36. 

Chung, K.-C. (2014) Gender, culture and determinants of behavioural intents to adopt mobile 

commerce among the Y Generation in transition economies: evidence from 

Kazakhstan. Behaviour & information technology, 33 (7), pp. 743-756. 

Church, S.P., Dunn, M. & Prokopy, L.S. (2019) Benefits to qualitative data quality with 

multiple coders: Two case studies in multi-coder data analysis. Journal of Rural 

Social Sciences, 34 (1), pp. 1753-1775. 

Cobla, G.M. & Osei-Assibey, E. (2018) Mobile money adoption and spending behaviour: the 

case of students in Ghana. International Journal of Social Economics., 45 (1), pp. 29-

42. 

Cook, T. & McKay, C. (2015) How M-Shwari works: The story so far. Consultative group to 

assist the poor (CGAP) and financial sector deepening (FSD). 

Darley, W.K. (2001) The Internet and Emerging E-commerce: Challenges and Implications 

for Management in Sub-Saharan Africa. Journal of Global Information Technology 

Management., 4 (4), pp. 4-18. 

Dash, M.M. & Bhusan, P.B.P. (2014) Determinants of Customers' Adoption of Mobile 

Banking: An Empirical Study by Integrating Diffusion of Innovation with Attitude. 

Journal of Internet Banking and Commerce, 19 (3), pp. 1-21. 

David-West, O., Oni, O. & Folajimi, A. (2021) Diffusion of Innovations: Mobile Money 

Utility and Financial Inclusion in Nigeria. Insights from Agents and Unbanked Poor 

End Users. Information Systems Frontiers. 

Davis, F.D. (1989) Perceived usefulness, perceived ease of use, and user acceptance of 

information technology. MIS quarterly,  319-340. 

Dearing, J.W. & Cox, J.G. (2018) Diffusion Of Innovations Theory, Principles, And Practice. 

Health Affairs, 37 (2), pp. 183-190. 

Delaporte, A. & Bahia, K. (2022) 'State of Mobile Internet Connectivity Report (2022)'. State 

of Internet Connectivity,   pp. 1-78. doi: https://www.gsma.com/r/wp-

content/uploads/2022/12/The-State-of-Mobile-Internet-Connectivity-Report-2022.pdf. 

Demir, A., Pesqué-Cela, V., Altunbas, Y. & Murinde, V. (2022) Fintech, financial inclusion 

and income inequality: a quantile regression approach. The European Journal of 

Finance, 28 (1), pp. 86-107. 

Demirgüç-Kunt, A. & Klapper, L. (2013) Measuring Financial Inclusion: Explaining 

Variation in Use of Financial Services across and within Countries. Brookings papers 

on economic activity., 2013 (1), pp. 279-340. 

https://www.gsma.com/r/wp-content/uploads/2022/12/The-State-of-Mobile-Internet-Connectivity-Report-2022.pdf
https://www.gsma.com/r/wp-content/uploads/2022/12/The-State-of-Mobile-Internet-Connectivity-Report-2022.pdf


223 
 

Demirguc-Kunt, A., Klapper, L., Singer, D. & Ansar, S. (2022) The Global Findex Database 

2021. World Bank Publications. 

Demirgüç-Kunt, A., Klapper, L., Singer, D. & Ansar, S. (2022) The Global Findex Database 

2021: Financial inclusion, digital payments, and resilience in the age of COVID-19.   

World Bank Publications. 

Demirguc-Kunt, A., Klapper, L., Singer, D., Ansar, S. & Hess, J. (2018) Global Findex 

Database 2017.  World Bank: World Bank Publications. 

Demirgüç-Kunt, A., Klapper, L., Singer, D., Ansar, S. & Hess, J. (2020) The Global Findex 

Database 2017: Measuring Financial Inclusion and Opportunities to Expand Access to 

and Use of Financial Services. The World Bank Economic Review., 34 S2-S8. 

Demirgüç-Kunt, A. & Klapper, L.F. (2012) Financial inclusion in Africa: An Overview. 

World Bank Policy Research,  (Working Paper), pp. 1-28. 

Demirgüç-Kunt, A. & Levine, R. (2009) Finance and Inequality: Theory and Evidence. 

Annual Review of Financial Economics., 1 (1), pp. 287-318. 

Dewi, V.I., Febrian, E., Effendi, N. & Anwar, M. (2020a) Financial Literacy among the 

Millennial Generation: Relationships between Knowledge, Skills, Attitude, and 

Behavior. Australasian Accounting Business & Finance Journal, 14 (4), pp. 24-37. 

Dewi, V.I., Febrian, E., Effendi, N., Anwar, M. & Nidar, S.R. (2020b) Financial Literacy and 

its variables: The Evidence from Indonesia. Economics & Sociology, 13 (3), pp. 133-

154. 

Dhakal, K. (2022) NVivo. Journal of the Medical Library Association: JMLA, 110 (2), pp. 

270-273. 

Di Castri, S. (2018) 'Mobile Money: Enabling Regulatory Solutions (GSMA, London)'.   pp. 

1-40. doi: https://www.gsma.com/solutions-and-impact/connectivity-for-good/public-

policy/wp-content/uploads/2013/02/GSMA2013_Report_Mobile-Money-

EnablingRegulatorySolutions.pdf. 

Di Castri, S. & Gidvani, L. (2014) 'Enabling Mobile Money Policies in Tanzania'. GSMA 

Publication,   pp. 1-19. doi. 

Dobler, M. (2021) E-Money : Prudential Supervision, Oversight, and User Protection.   

Washington, D.C. : International Monetary Fund. 

Domeher, D., Frimpong, J.M. & Appiah, T. (2014) Adoption of financial innovation in the 

Ghanaian banking industry. African Review of Economics & Finance, 6 (2), pp. 88-

114. 

Domingo, E., Arnold, S. & Apiko, P. (2023) 'Interoperability of digital payment systems: 

Lessons from the East African Community'.   pp. 1-19. doi: 

https://ecdpm.org/application/files/1616/9657/9822/Interoperability-digital-payment-

systems-Lessons-from-East-African-Community-ECDPM-Discussion-Paper-357-

2023.pdf. 

https://www.gsma.com/solutions-and-impact/connectivity-for-good/public-policy/wp-content/uploads/2013/02/GSMA2013_Report_Mobile-Money-EnablingRegulatorySolutions.pdf
https://www.gsma.com/solutions-and-impact/connectivity-for-good/public-policy/wp-content/uploads/2013/02/GSMA2013_Report_Mobile-Money-EnablingRegulatorySolutions.pdf
https://www.gsma.com/solutions-and-impact/connectivity-for-good/public-policy/wp-content/uploads/2013/02/GSMA2013_Report_Mobile-Money-EnablingRegulatorySolutions.pdf
https://ecdpm.org/application/files/1616/9657/9822/Interoperability-digital-payment-systems-Lessons-from-East-African-Community-ECDPM-Discussion-Paper-357-2023.pdf
https://ecdpm.org/application/files/1616/9657/9822/Interoperability-digital-payment-systems-Lessons-from-East-African-Community-ECDPM-Discussion-Paper-357-2023.pdf
https://ecdpm.org/application/files/1616/9657/9822/Interoperability-digital-payment-systems-Lessons-from-East-African-Community-ECDPM-Discussion-Paper-357-2023.pdf


224 
 

Donovan, K. (2012) Mobile Money for Financial Inclusion. Information and 

Communications for Development, 61 (1), pp. 61-73. 

Dupas, P., Green, S., Keats, A. & Robinson, J. (2014) 'Challenges in banking the rural poor: 

Evidence from Kenya's western province'. African Successes, Volume III: 

Modernization and Development.   University of Chicago Press, pp. 63-101. 

Easley, D. & O’Hara, M. (2009) Ambiguity and nonparticipation: The role of regulation. The 

Review of Financial Studies, 22 (5), pp. 1817-1843. 

Economides, N. & Jeziorski, P. (2017) Mobile Money in Tanzania. Marketing Science., 36 

(6), pp. 815-837. 

El Amri, M.C., Omar Mohammed, M. & Bekiroğlu, A.M. (2026) Impact of digital financial 

literacy on individual's experience of digital payment adoption: The case of Turkiye. 

Borsa Istanbul Review,  1-11. 

Elena-Bucea, A., Cruz-Jesus, F., Oliveira, T. & Coelho, P.S. (2021) Assessing the Role of 

Age, Education, Gender and Income on the Digital Divide: Evidence for the European 

Union. Information Systems Frontiers, 23 1007-1021. 

Eynon, R. & Geniets, A. (2016) The digital skills paradox: how do digitally excluded youth 

develop skills to use the internet? Learning, media & technology., 41 (3), pp. 463-

479. 

Fanta, A. & Kingstone, M. (2021) Financial Literacy as a Driver of Financial Inclusion in 

Kenya and Tanzania. Journal of Risk and Financial Management, 14 (11), pp. 561-

574. 

Fanta, A. & Makina, D. (2019) The Relationship Between Technology and Financial 

Inclusion: Cross-Sectional Evidence. Extending Financial Inclusion in Africa,  211-

230. 

Farmer, M. (2025) A scoping review of Internet access, digital literacy, and health outcomes 

in adults with type 2 diabetes. Stacks Journal. 

FATF (2012-2020) 'International Standards on Combating Money Laundering and the 

Financing of Terrorism & Proliferation'.  Paris, France: FATF. 

Fatoki, O. (2020) Determinants of intention to adopt mobile commerce by small hospitality 

firms. Academy of Strategic Management Journal, 19 (6), pp. 1-13. 

Fernandes, D., Lynch Jr, J.G. & Netemeyer, R.G. (2014) Financial Literacy, Financial 

Education, and Downstream Financial Behaviors. Management Science, 60 (8), pp. 

1861-1883. 

Ferris, J.K., Fiedeldey, L.K., Kim, B., Clemens, F., Irvine, M.A., Hosseini, S.H., Smolina, K. 

& Wister, A. (2025) A systematic review and meta-analysis of disease clusters in 

multimorbidity. Nature Communications. 

Finke, M.S., Howe, J.S. & Huston, S.J. (2017) Old Age and the Decline in Financial Literacy. 

Management science, 63 (1), pp. 213-230. 



225 
 

Finance, M.o. (2014) Financial Education Interim Strategy for the Kingdom of Lesotho. 

Fitzhenry, W. (2022) Visualizing a timeline of mobile money fraud.   (Accessed: 25th July 

2022). 

Fleischer, N.J. & Khalil, A. (2024) Limitations and recommendations for use of secondary 

data analysis in pediatric research. Children's health care, 53 (4), pp. 488-504. 

Fu, J. & Mishra, M. (2020) The global impact of COVID-19 on FinTech adoption. Swiss 

Finance Institute Research Paper,  (20-38), pp. 

Fungáčová, Z. & Weill, L. (2015) Understanding Financial Inclusion in China. China 

Economic Review, 34 196-206. 

Gabor, D. & Brooks, S. (2017) The digital revolution in financial inclusion: international 

development in the fintech era. New Political Economy, 22 (4), pp. 423-436. 

Gangwar, H., Date, H. & Ramaswamy, R. (2015) Understanding determinants of cloud 

computing adoption using an integrated TAM-TOE model. Journal of enterprise 

information management., 28 (1), pp. 107-130. 

Garz, S., Giné, X., Karlan, D., Mazer, R., Sanford, C. & Zinman, J. (2021) Consumer 

protection for financial inclusion in low-and middle-income countries: Bridging 

regulator and academic perspectives. Annual Review of Financial Economics, 13 219-

246. 

Ghana, B.o. (2015) 'Guidelines for E-money Issuers in Ghana'. In: Ghana, B.o. (ed.)  Ghana: 

Bank of Ghana. 

Ghana, B.o. (2019) 'Ghana Payment Systems and Services Act'. In: Ghana, B.o. (ed.)  Ghana: 

Bank of Ghana. 

Gikunda, R.M., Abura, G.O. & Njeru, S.G. (2015) Socio-economic Effects of Mpesa 

Adoption on the Livelihoods of People in Bureti Sub County, Kenya. International 

Journal of Academic Research in Business and Social Sciences, 4 (12), pp. 348-362. 

Gilman, L. & Joyce, M. (2012) 'Managing the Risk of Fraud in Mobile Money'. 

Girard, T. (2021) Participatory ambiguity and the emergence of the global financial inclusion 

agenda. Review of International Political Economy., 29 (5), pp. 1698-1722. 

Gosavi, A. (2018) Can Mobile Money Help Firms Mitigate the Problem of Access to Finance 

in Eastern sub-Saharan Africa? Journal of African Business., 19 (3), pp. 343-360. 

GSMA (2022) 'The Mobile Economy (2022)'. GSMA The Mobile Economy,   pp. 1-48. doi: 

https://www.gsma.com/solutions-and-impact/connectivity-for-good/mobile-

economy/wp-content/uploads/2022/02/280222-The-Mobile-Economy-2022.pdf. 

GSMA (2023) 'The State of the Industry Report on Mobile Money (2023)'. GSMA State of 

Industry Report,   pp. doi: https://www.gsma.com/sotir/wp-

content/uploads/2025/04/GSMA-SOTIR-2023.pdf. 

https://www.gsma.com/solutions-and-impact/connectivity-for-good/mobile-economy/wp-content/uploads/2022/02/280222-The-Mobile-Economy-2022.pdf
https://www.gsma.com/solutions-and-impact/connectivity-for-good/mobile-economy/wp-content/uploads/2022/02/280222-The-Mobile-Economy-2022.pdf
https://www.gsma.com/sotir/wp-content/uploads/2025/04/GSMA-SOTIR-2023.pdf
https://www.gsma.com/sotir/wp-content/uploads/2025/04/GSMA-SOTIR-2023.pdf


226 
 

Gul, F. (2018) Financial Inclusion and Economic growth: A global perspective. Journal of 

Business Economics, 10 (2), pp. 133-152. 

Hafeez, S. (2003) 'The efficacy of regulation in developing countries'. Economic and Social 

Affairs,   pp. 1-19. doi: https://www.un.org/esa/desa/papers/2003/esa03dp31.pdf. 

Halpin, S.N. (2025) 'Navigating Consensus in Team-Based Qualitative Research: Challenges 

and Strategies for Rigorous Analysis'.   2025 2025. 

Hannig, A. & Jansen, S. (2010) Financial inclusion and financial stability: Current policy 

issues. Africa Development Bank Institute,  (Working Paper), pp. 1-34. 

Hassan, M.K., Sanchez, B. & Yu, J. (2011) Financial development and economic growth: 

New evidence from panel data. The Quarterly Review of Economics and Finance, 51 

(1), pp. 88-104. 

Hodson, D. (2021) The politics of FinTech: Technology, regulation, and disruption in UK 

and German retail banking. Public Administration., 99 (4), pp. 859-872. 

Hollanders, M. (2020) FinTech and financial inclusion: Opportunities and challenges. 

Journal of Payments Strategy & Systems, 14 (4), pp. 315-325. 

Hornuf, L., Safari, K. & Voshaar, J. (2025) Mobile fintech adoption in Sub-Saharan Africa: 

A systematic literature review and meta-analysis. Research in International Business 

and Finance, 73 102529. 

Houngbonon, G.V., Erwan, L.Q. & Rubrichi, S. (2021) Access to electricity and digital 

inclusion: evidence from mobile call detail records. Humanities & Social Sciences 

Communications, 8 (1), pp. 1-11. 

Hove, L. & Dubus, A. (2019) M-PESA and Financial Inclusion in Kenya: Of Paying Comes 

Saving? Sustainability., 11 (3), pp. 568. 

Hua, X. & Huang, Y. (2021) Understanding China&#039;s fintech sector: development, 

impacts and risks. The European journal of finance, 27 (4-5), pp. 321-333. 

Hussain, I. & Sajjad, S. (2016) Significance of Financial Literacy and Its Implications: A 

Discussion. Journal of Business Strategies, 10 (2), pp. 141-154. 

Imam, T., McInnes, A., Colombage, S. & Grose, R. (2022) Opportunities and Barriers for 

FinTech in SAARC and ASEAN Countries. Journal of Risk and Financial 

Management, 15 (2), pp. 77-114. 

IMF (2019) Financial Access Survey Guidelines and Manual.  Washington DC: International 

Monetary Fund. 

IMF (2020) 'Mobile Money in the Covid-19 Pandemic'. 

IMF (2022) Financial Access Survey: Trends and Developments [Press release]. 

Indra, R. & Husnita, H. (2022) Determinant Factors of Voluntary Adoption of Mobile Money 

In Indonesia. Syntax Literate; Jurnal Ilmiah Indonesia, 7 (6), pp. 7801-7815. 

https://www.un.org/esa/desa/papers/2003/esa03dp31.pdf


227 
 

Inoue, T. & Hamori, S. (2016) Financial Access and Economic Growth: Evidence from Sub-

Saharan Africa. Emerging Markets Finance and Trade., 52 (3), pp. 743-753. 

ITU (2022) 'World Telecommunication ICT indicators'. In: ITU (ed.) World 

Telecommunication ICT indicators.  Washington. 

Jack, W., Ray, A. & Suri, T. (2013) Transaction Networks: Evidence from Mobile Money in 

Kenya. American Economic Review, 103 (3), pp. 356-361. 

Jack, W. & Suri, T. (2011) Mobile money: The economics of M-PESA. National Bureau of 

Economic Research,  (Working Paper), pp. 1-31. 

Jack, W. & Suri, T. (2014) Risk Sharing and Transactions Costs: Evidence from Kenya's 

Mobile Money Revolution. The American Economic Review, 104 (1), pp. 183-223. 

Jajah, Y.I., Anarfo, E.B. & Aveh, F.K. (2022) Financial inclusion and bank profitability in 

Sub‐Saharan Africa. International Journal of Finance and Economics, 27 (1), pp. 32-

44. 

Jason, G.B. (2016) Mobile Credit in Kenya and Tanzania: Emerging Regulatory Challenges 

in Consumer Protection, Credit Reporting and use of Customer Transactional Data. 

The African Journal of Information and Communication,  (17), pp. 61-88. 

Jayasekara, S.D. (2021) Deficient regimes of anti-money laundering and countering the 

financing of terrorism: agenda of digital banking and financial inclusion. Journal of 

Money Laundering Control, 24 (1), pp. 150-162. 

Johnen, C., Parlasca, M. & Mußhoff, O. (2023) Mobile money adoption in Kenya: The role 

of mobile money agents. Technological Forecasting and Social Change, 191 122503. 

Joseph, E.S., Chegere, M.J. & Mdadila, K. (2026) Financial inclusion in Sub-Saharan Africa: 

does the mobile money adoption matter? Scientific African, 32 e03282. 

Kablan, S. (2010) Banking efficiency and financial development in Sub-Saharan Africa.   

International Monetary Fund. 

Kaczynski, D., Salmona, M. & Smith, T. (2014) Qualitative research in finance. Australian 

Journal of Management, 39 (1), pp. 127-135. 

Kaffenberger, M., Totolo, E. & Soursourian, M. (2018) A digital credit revolution: Insights 

from borrowers in Kenya and Tanzania. Consultative Group to Assist the Poor—

Financial Sector Deepening Working Paper, Washington, DC. 

Kalba, K. (2016) Explaining the mobile money adoption-usage gap. Digiworld Economic 

Journal, 103 (3), pp. 113-143. 

Kanobe, F., Alexander, P.M. & Bwalya, K.J. (2017) Policies, Regulations and Procedures 

and their Effects on Mobile Money Systems in Uganda. The Electronic Journal on 

Information Systems in Developing Countries., 83 (1), pp. 1-15. 



228 
 

Kass-Hanna, J., Lyons, A.C. & Liu, F. (2021) Building financial resilience through financial 

and digital literacy in South Asia and Sub-Saharan Africa. Emerging Markets Review, 

51 1-28. 

Katusiime, L. (2021) Mobile Money Use: The Impact of Macroeconomic Policy and 

Regulation. Economies, 9 (2), pp. 1-19. 

Katz, E., Levin, M.L. & Hamilton, H. (1963) Traditions of research on the diffusion of 

innovation. American sociological review,  237-252. 

Katz, R. & Callorda, F. (2019) 'Economic contribution of broadband, digitization and ICT 

regulation: Econometric modelling for Africa'.   ITU Publications. 

Kenya, C.B.o. (2013) 'E-Money Regulations'. In: Kenya, C.B.o. (ed.)  Kenya: Central Bank 

of Kenya. 

Kenya, C.B.o. (2014) 'National Payment Systems Act'. In: Kenya, C.B.o. (ed.)  Kenya: 

Central Bank of Kenya. 

Ketokivi, M. & McIntosh, C.N. (2017) Addressing the endogeneity dilemma in operations 

management research: Theoretical, empirical, and pragmatic considerations. Journal 

of Operations Management, 52 1-14. 

Kiconco, R.I., Rooks, G., Solano, G. & Matzat, U. (2019) A skills perspective on the 

adoption and use of mobile money services in Uganda. Information Development., 35 

(5), pp. 724-738. 

Klapper, L., Lusardi, A. & Van Oudheusden, P. (2015) Financial literacy around the world. 

World Bank. Washington DC: World Bank,  (2), pp. 218-237. 

Koutras, C., Zhang, J., Qin, X., Lei, C., Ioannidis, V., Faloutsos, C., Karypis, G. & 

Katsifodimos, A. (2024) Omnimatch: Effective self-supervised any-join discovery in 

tabular data repositories. arXiv preprint arXiv:2403.07653. 

Kumara, A.S. (2022) Researching with Secondary Data: A brief overview of possibilities and 

limitations from the viewpoint of social research. 

Kusimba, S.B. (2015) Family networks of mobile money in Kenya. Information Technologies 

and International Development., 11 (3), pp. 1-23. 

Lakshmi, K.K., Gupta, H. & Ranjan, J. (2017) 'USSD—Architecture analysis, security 

threats, issues and enhancements'.  2017 International Conference on Infocom 

Technologies and Unmanned Systems (ICTUS), 2017.  IEEE, pp.798-802. 

Lambooij, M.S., Engelfriet, P. & Westert, G.P. (2010) Diffusion of innovations in health 

care: Does the structural context determine its direction? International Journal of 

Technology Assessment in Health Care, 26 (4), pp. 415-420. 

Langthaler, M. & Bazafkan, H. (2020) 'Digitalization, education and skills development in 

the global South: An assessment of the debate with a focus on Sub-Saharan Africa'. 



229 
 

Larcker, D.F. & Rusticus, T.O. (2010) On the use of instrumental variables in accounting 

research. Journal of accounting and economics, 49 (3), pp. 186-205. 

Lashitew, A.A., van Tulder, R. & Liasse, Y. (2019) Mobile phones for financial inclusion: 

What explains the diffusion of mobile money innovations? Research Policy., 48 (5), 

pp. 1201-1215. 

Lau, G.T., Law, K.H. & Wiederhold, G. (2003) 'Similarity Analysis on Government 

Regulations'.  9th International Conference on Knowledge Discovery and Data 

Mining, 2003.   pp.711-716. 

Lee, Y.-K. (2021) Impacts of digital technostress and digital technology self-efficacy on 

fintech usage intention of Chinese gen Z consumers. Sustainability, 13 (9), pp. 5077-

5093. 

Lepoutre, J. & Oguntoye, A. (2018) The (non-)emergence of mobile money systems in Sub-

Saharan Africa: A comparative multilevel perspective of Kenya and Nigeria. 

Technological Forecasting and Social Change,  (131), pp. 262-275. 

Li, J., Wu, Y. & Xiao, J.J. (2020) The impact of digital finance on household consumption: 

Evidence from China. Economic modelling, 86 317-326. 

Liang, T.-P., Kohli, R., Huang, H.-C. & Li, Z.-L. (2021) What Drives the Adoption of the 

Blockchain Technology? A Fit-Viability Perspective. Journal of Management 

Information Systems, 38 (2), pp. 314-337. 

Lin, H.-F. (2011) An empirical investigation of mobile banking adoption: The effect of 

innovation attributes and knowledge-based trust. International Journal of Information 

Management, 31 (3), pp. 252-260. 

Lotto, J. (2018) Examination of the Status of Financial Inclusion and Its Determinants in 

Tanzania. Sustainability., 10 1-15. 

Lu, G., Ding, X.D., Peng, D.X. & Chuang, H.H.-C. (2018) Addressing endogeneity in 

operations management research: Recent developments, common problems, and 

directions for future research. Journal of Operations Management, 64 53-64. 

Lusardi, A. (2019) Financial literacy and the need for financial education: evidence and 

implications. Swiss Journal of Economics and Statistics, 155 (1), pp. 1-8. 

Lusardi, A. & Mitchell, O.S. (2011a) Financial literacy and retirement planning in the United 

States. Journal of Pension Economics & Finance, 10 (4), pp. 509-525. 

Lusardi, A. & Mitchell, O.S. (2011b) Financial literacy around the world: an overview. 

Journal of Pension Economics & Finance, 10 (4), pp. 497-508. 

Lusardi, A. & Mitchell, O.S. (2014) The Economic Importance of Financial Literacy: Theory 

and Evidence. Journal of Economic Literature, 52 (1), pp. 5-44. 

Lusardi, A., Mitchell, O.S. & Curto, V. (2014) Financial literacy and financial sophistication 

in the older population. Journal of Pension Economics & Finance, 13 (4), pp. 347-

366. 



230 
 

Macmillan, R., Paelo, A. & Paremoer, T. (2016) The “evolution” of regulation in Uganda’s 

mobile money sector1. The African Journal of Information and Communication, 2016 

(17), pp. 89-110. 

Madise, S. (2014) 'Payment systems and mobile money in Malawi: Towards Financial 

inclusion and financial integrity'.   pp. 71-96. doi: 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2531319. 

Madise, S. (2019) The regulation of mobile money. Palgrave Macmillan Studies in Banking 

and Financial Institutions. 

Mahfuz, M.I., Saha, M.S.P. & Fahim, M.M. (2015) Adoption of mobile money transfer 

services in Bangladesh: A structural equation modeling approach. Journal of 

Marketing and Consumer Research, 15 5-16. 

Malady, L. (2016) Consumer protection issues for digital financial services in emerging 

markets. Banking and Finance Law Review, 31 (2), pp. 389-401. 

Malaguti, M.C. (2015) Payment System Regulation for Improving Financial Inclusion. 

Washington, DC: Center for Global Development. 

Malala, J. (2013) Consumer protection for mobile payments in Kenya: An examination of the 

fragmented legislation and the complexities it presents for mobile payments. KBA 

Centre for Research on Financial Markets and Policy,  (Working Paper), pp. 1-48. 

Malala, J. (2018) Consumer Law and Policy in Kenya. Journal of Consumer Policy., 41 (4), 

pp. 355-371. 

Malawi, R.B.o. (2011) 'Guidelines for Mobile Payment Systems in Malawi'. In: Malawi, 

R.B.o. (ed.)  Malawi: Reserve Bank of Malawi. 

Malawi, R.B.o. (2014) 'National Payment Systems Act'. In: Malawi, R.B.o. (ed.)  Malawi: 

Reserve Bank of Malawi. 

Marangunić, N. & Granić, A. (2015) Technology acceptance model: a literature review from 

1986 to 2013. Universal access in the information society., 14 (1), pp. 81-95. 

Mare, D.S., Bertay, A.C. & Zhou, N. (2022) 'Global Development Indicators'. In: Bank, W. 

(ed.) World Bank: Global Development Indicators.  Wahington. 

Martin, A. (2019) Mobile money platform surveillance. Surveillance & Society, 17 (1/2), pp. 

213-222. 

Marumbwa, J. (2014) Exploring the moderating effects of socio-demographic variables on 

consumer acceptance and use of mobile money transfer services (MMTs) in Southern 

Zimbabwe. American Journal of Industrial and Business Management, 4 (2), pp. 71-

79. 

Matongela, A.M. (2014) Understanding the state of financial inclusion in Namibia. Res J 

Finance Account, 5 (23), pp. 171-175. 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2531319


231 
 

Maurer, B. (2012) Regulation as retrospective ethnography: Mobile money and the arts of 

cash. Banking and Finance Law Review, 27 (2), pp. 299-307. 

Mbiti, I. & Weil, D.N. (2015) 'Mobile banking: The impact of M-Pesa in Kenya'. African 

successes, Volume III: Modernization and development.   University of Chicago 

Press, pp. 247-293. 

Mejía, S.H., García-Santillán, A. & Moreno-García, E. (2022) Financial literacy and its 

relationship with sociodemographic variables Economics & Sociology, 15 (1), pp. 40-

55. 

Miller, M., Godfrey, N., Levesque, B. & Stark, E. (2009) The case for financial literacy in 

developing countries: Promoting access to finance by empowering consumers. World 

Bank, DFID, OECD, and CGAP joint note, Washington, DC: World Bank. 

Mlachila, M., Dykes, D., Zajc, S., Aithnard, P.-H., Beck, T., Ncube, M. & Nelvin, O. (2013) 

Banking in sub-Saharan Africa: Challenges and opportunities. Leibniz Information 

Center for Economics,  1-119. 

MOF-ENFIS (2023) 'National Financial Inclusion Strategy 2023-2028'. 

MOF-LNFIS (2024) 'Financial Inclusion Strategy 2024-2028'. 

Finance, M.o. (2018) Financial Literacy Strategy 2018/19 - 2022/23. 

FID-BoB (2021) National Financial Inclusion Strategy. 

Finance, M.o. (2013) National Financial Education Strategy for Rwanda. 

Management, E. (2019) National Strategy on Financial on Financial Education for Zambia 

2019 -2024. 

Mogaji, E. & Nguyen, N.P. (2022) The dark side of mobile money: Perspectives from an 

emerging economy. Technological Forecasting and Social Change, 185 122045. 

Mohammed, J.I., Mensah, L. & Gyeke-Dako, A. (2017) Financial inclusion and poverty 

reduction in Sub-Saharan Africa. African Finance Journal, 19 (1), pp. 1-22. 

MoICT-Kenya (2019) 'Digital Economy Blueprint: Powering Kenya's Transformation'. 

Available at: https://www.ict.go.ke/wp-content/uploads/2019/05/Kenya-Digital-

Economy-2019.pdf. 

Mookerjee, R. & Kalipioni, P. (2010) Availability of financial services and income 

inequality: The evidence from many countries. Emerging Markets Review., 11 (4), pp. 

404-408. 

Morgan, P.J. & Trinh, L.Q. (2020) 'Fintech and financial literacy in Viet Nam'. 

Mothobi, O. & Grzybowski, L. (2017) Infrastructure deficiencies and adoption of mobile 

money in Sub-Saharan Africa. Information Economics and Policy., 40 71-79. 

https://www.ict.go.ke/wp-content/uploads/2019/05/Kenya-Digital-Economy-2019.pdf
https://www.ict.go.ke/wp-content/uploads/2019/05/Kenya-Digital-Economy-2019.pdf


232 
 

Mugambi, A., Njunge, C. & Yang, S.C. (2014) Mobile-Money Benefits and Usage: The Case 

of M-PESA. IT Professional., 16 (3), pp. 16-21. 

Muganyi, T., Yan, L., Yin, Y., Sun, H., Gong, X. & Taghizadeh-Hesary, F. (2022) Fintech, 

regtech, and financial development: evidence from China. Financial Innovation, 8 (1), 

pp. 1-20. 

Mukong, A., Shiwayu, N. & Kaulihowa, T. (2020) A decomposition of the gender gap in 

financial inclusion: evidence from Namibia. African Journal of Business and 

Economic Research, 15 (4), pp. 149. 

Mullan, J., Bradley, L. & Loane, S. (2017) Bank adoption of mobile banking: stakeholder 

perspective. The International Journal of Bank Marketing, 35 (7), pp. 1154-1174. 

Muñoz-Céspedes, E., Ibar-Alonso, R. & Ros, S.d.L. (2021) Financial literacy and sustainable 

consumer behavior. Sustainability (Basel, Switzerland), 13 (16), pp. 9145-9166. 

Munyegera, G.K. & Matsumoto, T. (2016) Mobile Money, Remittances, and Household 

Welfare: Panel Evidence from Rural Uganda. World Development., 79 127-137. 

Murray, M.P. (2006) Avoiding invalid instruments and coping with weak instruments. 

Journal of economic Perspectives, 20 (4), pp. 111-132. 

Muthiora, B. (2015) Enabling mobile money policies in Kenya: Fostering a digital financial 

revolution. GSMA Mobile Money for the Unbanked,  1-28. 

Mutsonziwa, K. & Maposa, O.K. (2016) Mobile Money - A Catalyst for Financial Inclusion 

in Developing Economies: A Case Study of Zimbabwe using Fin Scope Survey Data. 

International Journal of Financial Management, 6 (3), pp. 45-56. 

Myeni, S., Makate, M. & Mahonye, N. (2020) Does mobile money promote financial 

inclusion in Eswatini? International Journal of Social Economics., 47 693-709. 

Namibia, B.o. (2019) 'Guidelines for Electronic Money Issuers in Namibia'. In: Namibia, 

B.o. (ed.)  Namibia: Bank of Namibia. 

Namibia, B.o. (2023) 'Payment Systems Management Act'. In: Namibia, B.o. (ed.)  Namibia: 

Bank of Namibia. 

Nancy, L., David, W., Jimmy, d.l.T. & Garry, W. (2018) 'A Global Framework of Reference 

on Digital Literacy Skills for Indicator 4.4.2'. 

Nanziri, E.L. & Leibbrandt, M. (2018) Measuring and profiling financial literacy in South 

Africa. South African Journal of Economic and Management Sciences, 21 (1), pp. 1-

17. 

Narteh, B., Mahmoud, M.A. & Amoh, S. (2017) Customer behavioural intentions towards 

mobile money services adoption in Ghana. The Service Industries Journal., 37 (7-8), 

pp. 426-447. 

Navaretti, G.B., Calzolari, G., Mansilla-Fernandez, J.M. & Pozzolo, A.F. (2018) Fintech and 

banking. Friends or foes? Friends or Foes. 



233 
 

NCFITZ-NFIF (2023) 'National Financial Inclusion Framework 2023-2028'. 

Ndibalema, P. (2025) Digital literacy gaps in promoting 21st century skills among students in 

higher education institutions in Sub-Saharan Africa: a systematic review. Cogent 

Education, 12 (1), pp. 1-15. 

Ndiwalana, A., Morawczynski, O. & Popov, O. (2010) Mobile money use in Uganda: A 

preliminary study. Mobile Communication Technology for Development, 1 121-136. 

Nedungadi, P.P., Menon, R., Gutjahr, G., Erickson, L. & Raman, R. (2018) Towards an 

inclusive digital literacy framework for digital India. Education & Training, 60 (6), 

pp. 516-528. 

Ng, W. (2012) Can we teach digital natives digital literacy? Computers and education, 59 (3), 

pp. 1065-1078. 

Nordin, S.M., Redza, A. & Saad, M.S.M. (2017) Innovation Diffusion: Farmers' Perception 

towards New Green Fertilizer in Granary Paddy Fields in Malaysia. Global Business 

and Management Research, 9 (1s), pp. 690-702. 

Nyblom, J., Borgatti, S., Roslakka, J. & Salo, M.A. (2003) Statistical analysis of network 

data—an application to diffusion of innovation. Social networks, 25 (2), pp. 175-195. 

Nyimbiri, B.A. (2021) The Impact of the Mobile Money on People’s Use of Financial 

Services in Sub-Sahara Africa. Management Dynamics in the Knowledge Economy, 9 

(1), pp. 137-146. 

Nyoka, C. (2019) Education level and income disparities: implications for financial inclusion 

through mobile money adoption in South Africa. Comparative Economic Research. 

Central and Eastern Europe, 22 (4), pp. 129-142. 

O'Neill, M.M., Booth, S.R. & Lamb, J.T. (2018) Using NVivo™ for literature reviews: The 

eight step pedagogy (N7+ 1). Qualitative Report: an online journal dedicated to 

qualitative research since 1990,  21-39. 

OECD (2021) PISA 2021 Financial Literacy and Analytical Assessment Framework.   

Available at: https://www.oecd.org/pisa/sitedocument/PISA-2021-Financial-Literacy-

Framework.pdf. 

Okumu, L.J. (2007) The microfinance industry in Uganda: sustainability, outreach and 

regulation. University of Stellenbosch. 

Omarova, S.T. (2020) Dealing with Disruption: Emerging Approaches to Fintech Regulation. 

Washington University Journal of Llaw and Policy, 61 25-53. 

Osabutey, E.L.C. & Jackson, T. (2024) Mobile money and financial inclusion in Africa: 

Emerging themes, challenges and policy implications. Technological Forecasting and 

Social Change, 202 1-13. 

Osei-Assibey, E. (2015) What drives behavioral intention of mobile money adoption? The 

case of ancient susu saving operations in Ghana. International journal of social 

economics., 42 (11), pp. 962-979. 

https://www.oecd.org/pisa/sitedocument/PISA-2021-Financial-Literacy-Framework.pdf
https://www.oecd.org/pisa/sitedocument/PISA-2021-Financial-Literacy-Framework.pdf


234 
 

Otieno, O.C., Liyala, S., Odongo, B.C. & Abeka, S.O. (2016) Challenges facing the use and 

adoption of mobile phone money services. 4 (1), pp. 8-14. 

Ozili, P. (2022) COVID-19 in Africa: socio-economic impact, policy response and 

opportunities. International Journal of Sociology and Social Policy, 42 (3-4), pp. 177-

200. 

Ozili, P.K. (2018) 'Impact of Digital Finance on Financial Inclusion and Stability'.  St. Louis: 

St. Louis: Federal Reserve Bank of St Louis. 

Ozili, P.K. (2021) Financial inclusion research around the world: A review. The Forum for 

Social Economics, 50 (4), pp. 457-479. 

Paelo, A. & Roberts, S. (2022) Competition and Regulation of Mobile Money Platforms in 

Africa: A Comparative Analysis of Kenya and Uganda. Review of Industrial 

Organization, 60 (3), pp. 463-489. 

Paltrinieri, A. & Kutan, A. (2019) Islamic finance and business: an overview with directions 

for further research. International Journal of Emerging Markets, 14 (4), pp. 497-502. 

Park, C.-Y. & Mercado, R. (2018) Financial Inclusion, Poverty and Income Inequality. 

Singapore Economic Review, 63 (1), pp. 185-206. 

Parston, G., McQueen, J., Patel, H., Keown, O.P., Fontana, G., Kuwari, H.A. & Darzi, A. 

(2015) The Science And Art Of Delivery: Accelerating The Diffusion Of Health Care 

Innovation. Health Affairs, 34 (12), pp. 2160-2166. 

Pearce, D. (2011) Financial inclusion in the Middle East and North Africa: Analysis and 

roadmap recommendations. World Bank Policy Reserach,  (Working Paper), pp. 1-47. 

Pelletier, A., Khavul, S. & Estrin, S. (2019) Innovations in emerging markets: the case of 

mobile money. Industrial and Corporate Change., 29 (2), pp. 395-422. 

Penney, E.K., Agyei, J., Boadi, E.K., Abrokwah, E. & Ofori-Boafo, R. (2021) Understanding 

Factors That Influence Consumer Intention to Use Mobile Money Services: An 

Application of UTAUT2 With Perceived Risk and Trust. SAGE open., 11 (3), pp. 1-

17. 

Peprah, J.A., Oteng, C. & Sebu, J. (2020) Mobile Money, Output and Welfare Among 

Smallholder Farmers in Ghana. SAGE open., 10 (2), pp. 1-12. 

Phonthanukitithaworn, C., Sellitto, C. & Fong, M.W.L. (2016) An investigation of mobile 

payment (m-payment) services in Thailand. Asia - Pacific Journal of Business 

Administration, 8 (1), pp. 37-54. 

Pickens, M. (2009) 'Window on the Unbanked : Mobile Money in the Philippines. CGAP 

Brief'. Available at: https://openknowledge.worldbank.org/handle/10986/9488. 

Puschmann, T. (2017) Fintech. Bus Inf Syst Eng, 59 (1), pp. 69-76. 

Puspaningrum, E.Y., Nugroho, B., Setiawan, A. & Hariyanti, N. (2020) Detection of Text 

Similarity for Indication Plagiarism Using Winnowing Algorithm Based K-gram and 

https://openknowledge.worldbank.org/handle/10986/9488


235 
 

Jaccard Coefficient. Journal of Physics: Conference Series, 1569 (2), pp. 22044-

22051. 

Queralt, J., Fu, J. & Romano, M. (2017) Financial inclusion and the 2030 Agenda for 

Sustainable Development: a missed opportunity. Enterprise Development and 

Microfinance, 28 (3), pp. 200-211. 

Radovanović, D., Holst, C., Belur, S.B., Srivastava, R., Houngbonon, G.V., Le Quentrec, E., 

Miliza, J., Winkler, A.S. & Noll, J. (2020) Digital Literacy Key Performance 

Indicators for Sustainable Development. Social Inclusion., 8 (2), pp. 151-167. 

Räisänen, J. & Tuovinen, T. (2020) Digital innovations in rural micro-enterprises. Journal of 

Rural Studies, 73 56-67. 

RBZ-NFIS (2022) 'Zimbabwe Financial Inclusion Strategy 2022-2026'. 

Reddy, P., Sharma, B. & Chaudhary, K. (2022) Digital literacy: a review in the South Pacific. 

Journal of Computing in Higher Education, 34 (1), pp. 83-108. 

Refera, M.K., Dhaliwal, N.K. & Kaur, J. (2016) Financial literacy for developing countries in 

Africa: A review of concept, significance and research opportunities. Journal of 

African Studies and development, 8 (1), pp. 1-12. 

Remund, D.L. (2010) Financial Literacy Explicated: The Case for a Clearer Definition in an 

Increasingly Complex Economy. Journal of Consumer Affairs, 44 (2), pp. 276-295. 

Reyes-Mercado, P. & Rajagopal (2017) Adoption of renewable energy technologies in 

Mexico: The role of cognitive factors and innovation attributes. International Journal 

of Energy Sector Management, 11 (4), pp. 626-649. 

Reynolds, T.W., Biscaye, P.E., Leigh Anderson, C., O’Brien-Carelli, C. & Keel, J. (2023) 

Exploring the gender gap in mobile money awareness and use: evidence from eight 

low and middle income countries. Information technology for development., 29 228-

255. 

Roberts, C. & Saint, K. (2015) A Slow Response to Quick Response: Diffusion of QR 

Technology on U.S. Newspaper Front Pages. Journalism and Mass Communication 

Quarterly, 92 (1), pp. 39-55. 

Roberts, K., Dowell, A. & Nie, J.-B. (2019) Attempting rigour and replicability in thematic 

analysis of qualitative research data; a case study of codebook development. BMC 

medical research methodology, 19 (1), pp. 1-8. 

Rogers, E.M. (1968) Supplement to Bibliography on the Diffusion of Innovations. Diffusion 

of Innovations Research Report, 6a.  1-41. 

Rogers, E.M. (2003) Diffusion of innovations. 5th . edn. New York: New York : Free Press. 

Rogers, E.M., Singhal, A. & Quinlan, M.M. (2014) 'Diffusion of innovations'. An integrated 

approach to communication theory and research.   Routledge, pp. 432-448. 



236 
 

Rossi, P.E. (2014) Even the rich can make themselves poor: A critical examination of IV 

methods in marketing applications. Marketing Science, 33 (5), pp. 655-672. 

Roughead, E.E. (2006) Enhancing early uptake of drug evidence into primary care. Expert 

Review of Pharmacoeconomics & Outcomes Research, 6 (6), pp. 661-671. 

Rwanda, B.o. (2021) 'Rwanda Law Governing the Payment Systems'. In: Rwanda, B.o. (ed.)  

Rwanda: Bank of Rwanda. 

Rwanda, B.o. (2022) 'Regulations Governing the Electronic Money Issuers'. In: Rwanda, 

B.o. (ed.)  Rwanda: Bank of Rwanda. 

Rwechungura, K. (2024) Factors Influencing Mobile Money Adoption in Tanzania. African 

Journal of Accounting and Social Science Studies, 6 (2), pp. 1-19. 

Ryan, P. (2015) Positivism: paradigm or culture? Policy Studies, 36 (4), pp. 417-433. 

Sadok, H. & Elouaourti, Z. (2025) The cash vs. digital Paradox: Why financial literacy 

matters in uncertain times. Borsa Istanbul Review, 25 (1), pp. 45-52. 

Sahay, M.R., von Allmen, M.U.E., Lahreche, M.A., Khera, P., Ogawa, M.S., Bazarbash, M. 

& Beaton, M.K. (2020) The promise of fintech: Financial inclusion in the post 

COVID-19 era.   International Monetary Fund. 

Saka-Helmhout, A.U., Chappin, M. & Vermeulen, P.A.M. (2020) Multiple Paths to Firm 

Innovation in Sub-Saharan Africa: How informal institutions matter. Organization 

Studies, 41 (11), pp. 1551-1575. 

Salmona, M., Kaczynski, D. & Smith, T. (2015) Qualitative theory in finance: Theory into 

practice. Australian Journal of Management, 40 (3), pp. 403-413. 

Samanthula, B.K. & Wei, J. (2016) Secure Multiset Intersection Cardinality and its 

Application to Jaccard Coefficient. TDSC, 13 (5), pp. 591-604. 

Sánchez, N., Schweighofer, N., Mulroy, S.J., Roemmich, R.T., Kesar, T.M., Torres-Oviedo, 

G., Fisher, B.E., Finley, J.M. & Winstein, C.J. (2023) Multi-site identification and 

generalization of clusters of walking behaviors in individuals with chronic stroke and 

neurotypical controls. Neurorehabilitation and neural repair, 37 (11-12), pp. 810-

822. 

Sanderson, A., Learnmore, M. & Pierre Le, R. (2018) A Review of Determinants of Financial 

Inclusion. International Journal of Economics and Financial Issues, 8 (3), pp. 1-8. 

Sanson‐Fisher, R.W. (2004) Diffusion of innovation theory for clinical change. The medical 

journal of Australia., 180 (S6), pp. S55-S57. 

Sarker, A.E. (2001) The secrets of success; the Grameen Bank experience in Bangladesh. 

Saunders, M., Lewis, P. & Thornhill, A. (2023) Understanding research philosophy and 

approaches to theory development. 



237 
 

Saunders, M.N.K. (2023) Research methods for business students [internet resource]. 

Saunders research methods. 

Sayinzoga, A., Bulte, E.H. & Lensink, R. (2016) Financial Literacy and Financial Behaviour: 

Experimental Evidence from Rural Rwanda. Economic Journal, 126 (594), pp. 1571-

1599. 

Scharwatt, C.K., Arunjay, Alix, M., Frydrych, J. & Naghavi, N. (2014) 'GSMA State of the 

Industry Report (2014)'. GSMA State of the Industry,   pp. 1-77. doi. 

Schinckus, C. (2015) Positivism in finance and its implication for the diversification finance 

research: Diversifying finance research: From financialization to sustainability. 

International Review of Financial Analysis, 40 103-106. 

Schizas, E. (2020) The Global Covid-19 FinTech Regulatory Rapid Assessment Study-The 

Global Covid-19. 

Scott, J.K., Nghia Nguyen, V., Yuanshan, C. & Gibson, P. (2018) Financial capability: 

Literacy, behavior, and distress. Financial Services Review, 27 (4), pp. 391-411. 

Scott, S. & McGuire, J. (2017) Using Diffusion of Innovation Theory to Promote Universally 

Designed College Instruction. International Journal of Teaching and Learning in 

Higher Education, 29 (1), pp. 119-128. 

Sefton-Green, J., Nixon, H. & Erstad, O. (2009) Reviewing approaches and perspectives on 

“digital literacy”. Pedagogies: an international journal, 4 (2), pp. 107-125. 

Senyo, P.K., Karanasios, S., Gozman, D. & Baba, M. (2022) FinTech ecosystem practices 

shaping financial inclusion: The case of mobile money in Ghana. European Journal 

of Information Systems, 31 (1), pp. 112-127. 

Senyo, P.K. & Osabutey, E.L.C. (2020) Unearthing antecedents to financial inclusion through 

FinTech innovations. Technovation, 98 1-14. 

Senyo, P.K., Osabutey, E.L.C. & Konan, A.S.K. (2021) Pathways to improving financial 

inclusion through mobile money: a fuzzy set qualitative comparative analysis. 

Information Technology & People, 34 (7), pp. 1997-2017. 

Sethi, D. & Acharya, D. (2018) Financial inclusion and economic growth linkage: some cross 

country evidence. Journal of Financial Economic Policy., 10 (3), pp. 369-385. 

Sha'ban, M., Girardone, C. & Sarkisyan, A. (2020) Cross-country variation in financial 

inclusion: a global perspective. The European Journal of Finance, 26 (4-5), pp. 319-

340. 

Sha’ban, M., Girardone, C., Sarkisyan, A., Gualandri, E., Venturelli, V. & Sclip, A. (2019) 

Financial Inclusion: Trends and Determinants. Frontier Topics in Banking,  119-136. 

Shachak, A., Kuziemsky, C. & Petersen, C. (2019) Beyond TAM and UTAUT: Future 

directions for HIT implementation research. Journal of Biomedical Information, 100 

103315-103320. 



238 
 

Shirono, K. (2021) Is Mobile Money Part of Money? : Understanding the Trends and 

Measurement.   Washington, D.C. : International Monetary Fund. 

Simatele, M. & Maciko, L. (2022) Financial Inclusion in Rural South Africa: A Qualitative 

Approach. Journal of Risk and Financial Management, 15 (9), pp. 376-398. 

Singh, C. & Kumar, R. (2017) Financial literacy among women: Indian Scenario. Universal 

Journal of Accounting and Finance, 5 (2), pp. 46-53. 

Sinha, S., Raj Pandey, K. & Madan, N. (2018) Fintech and the demand side challenge in 

financial inclusion. Enterprise Development and  Microfinance, 29 (1), pp. 94-98. 

Soutter, L., Ferguson, K. & Neubert, M. (2019) Digital payments: impact factors and mass 

adoption in sub-saharan Africa. Technology Innovation Management Review, 9 (7), 

pp. 41-55. 

Su, N. (2018) Positivist qualitative methods. The Sage Handbook of Qualitative Business and 

Management Research Methods. London: Sage Publications Ltd,  17-32. 

Suárez, S.L. (2016) Poor peoples money: The politics of mobile money in Mexico and 

Kenya. Telecommunications Policy, 40 (10/11), pp. 945-955. 

Suri, T. (2017) Mobile money. Annual Review of Economics, 9 497-520. 

Suri, T. & Jack, W. (2016) The long-run poverty and gender impacts of mobile money. 

Science., 354 (6317), pp. 1288-1292. 

Tagoe, N.A. (2016) Who regulates the mobile money operations by Telco’s? The need for an 

effective and robust legislative and regulatory framework in Ghana. Journal of 

Business and Financial Affairs, 5 (3), pp. 208-2012. 

Talukder, M.S., Chiong, R., Bao, Y. & Babur Hayat, M. (2019) Acceptance and use 

predictors of fitness wearable technology and intention to recommend: An empirical 

study. Industrial Management & Data Systems, 119 (1), pp. 170-188. 

Tang, M., Kaymaz, Y., Logeman, B.L., Eichhorn, S., Liang, Z.S., Dulac, C. & Sackton, T.B. 

(2021) Evaluating single-cell cluster stability using the Jaccard similarity index. 

Bioinformatics, 37 (15), pp. 2212-2214. 

Tanzania, B.o. (2015a) 'Electronic Money Regulations'. In: Tanzania, B.o. (ed.)  Tanzania: 

Bank of Tanzania. 

Tanzania, B.o. (2015b) 'National Payments Systems Act'. In: Tanzania, B.o. (ed.)  Tanzania: 

Bank of Tanzania. 

Tapiwanashe James, M., Ranganai, E. & Gianfrate, G. (2021) Customer perception of 

adoption and use of digital financial services and mobile money services in Uganda. 

Journal of Enterprising Communities, 15 (2), pp. 177-203. 

Tchamyou, V.S., Erreygers, G. & Cassimon, D. (2019) Inequality, ICT and financial access 

in Africa. Technological Forecasting and Social Change, 139 169-184. 



239 
 

Tembo, J. & Okoro, C. (2021) Mobile money and regional financial integration: Evidence 

from sub-Saharan Africa. Journal of Economic and Financial Sciences, 14 (1), pp. 1-

14. 

(2017) National Financial Education Framework 2016-2020. 

Tobbin, P. & Kuwornu, J.K. (2011) Adoption of mobile money transfer technology: 

structural equation modeling approach. European Journal of Business and 

Management, 3 (7), pp. 59-77. 

Tokar Asaad, C. (2015) Financial literacy and financial behavior: Assessing knowledge and 

confidence. Financial Services Review, 24 (2), pp. 101-117. 

Travis, W.R., Marieka, K., Pierre, E.B. & Anderson, C.L. (2018) Mobile money and 

branchless banking regulations affecting cash-in, cash-out networks in low- and 

middle-income countries. Gates Open Research, 2 1-21. 

Treasury, N. (2013) National Consumer Financial Education Strategy 2013. 

Treleaven, P. (2015) Financial regulation of FinTech. Journal of Financial Perspectives, 3 

(3), pp. 1-17. 

Triki, T. & Faye, I. (2013) Financial inclusion in Africa. African Development Bank,  1-74. 

Uganda, B.o. (2015) 'Mobile Money Guidelines'. In: Uganda, B.o. (ed.)  Uganda: Bank of 

Uganda. 

Uganda, B.o. (2020) 'National Payment Systems Act'. In: Uganda, B.o. (ed.)  Uganda: Bank 

of Uganda. 

Uwamariya, M., Loebbecke, C. & Cremer, S. (2021) Mobile money adoption in rural 

Rwanda: a domestication perspective. Africa Journal of Management, 7 (2), pp. 314-

337. 

Van, L.T.-H., Vo, A.T., Nguyen, N.T. & Vo, D.H. (2021) Financial Inclusion and Economic 

Growth: An International Evidence. Emerging Markets Finance and Trade., 57 (1), 

pp. 239-263. 

Venkatesh, V., Morris, M., Davis, G. & Davis, F.D. (2003) User acceptance of information 

technology: Toward a unified view. MIS quarterly :, 27 (3), pp. 425-478. 

Vlcek, W. (2011) Global Anti-Money Laundering Standards and Developing Economies: The 

Regulation of Mobile Money. Development Policy Review., 29 (4), pp. 415-431. 

Warsame, M.H. & Ireri, E.M. (2022) Fintechs’ Future in Kenya: Does Social Influence 

Matter? Journal of African Business, 23 (4), pp. 1067-1087. 

Wood, L.M., Sebar, B. & Vecchio, N. (2020) Application of rigour and credibility in 

qualitative document analysis: Lessons learnt from a case study. The Qualitative 

Report, 25 (2), pp. 456-470. 



240 
 

Woodside, J.M., Augustine, F.K., Jr. & Giberson, W. (2017) Blockchain Technology  

Adoption Status and Strategies. Journal of International Technology and Information 

Management, 26 (2), pp. 65-93. 

World Bank (2017) 'Global Financial Inclusion Survey'. In: Bank, W. (ed.)  Washington 

D.C. 

World Bank (2021) 'The impact of Covid-19 on digital financial inclusion'. 

World Bank (2022) Digital Development.  Available at: 

https://www.worldbank.org/en/topic/digitaldevelopment/overview#1 (Accessed: 14 

September). 

World Bank Group (2019) 'Ghana Digital Economy Diagnostic Report'. 

World Bank Group (2021) 'Digital Economy: The Why, the What and the How'. 

Wu, B. & Zhang, L. (2013) Farmer innovation diffusion via network building: a case of 

winter greenhouse diffusion in China. Agriculture and Human Values, 30 (4), pp. 

641-651. 

Xu, L. & Zia, B. (2012) Financial literacy around the world: an overview of the evidence 

with practical suggestions for the way forward. World Bank policy research working 

paper,  (Working Paper), pp. 1-59. 

Yeboah-Asiamah, E., Narteh, B. & Mahmoud, M.A. (2018) Preventing Customer Churn in 

the Mobile Telecommunication Industry: Is Mobile Money Usage the Missing Link? 

Journal of African business., 19 (2), pp. 174-194. 

Yermack, D. (2018) Fintech in Sub-Saharan Africa: what has worked well, and what hasn't. 

National Bureau of Economic Research,  (Working Paper), pp. 1-34. 

Yu, S. & Ibtasam, S. (2018) 'A qualitative exploration of mobile money in Ghana'.   2018 

2018.   pp.1-10. 

Zeija, F. (2018) Consumer protection in Uganda: the law in theory and practice. Journal of 

Consumer Policy, 41 (4), pp. 455-471. 

Zhang, X.U.N., Zhang, J., Wan, G. & Luo, Z.H.I. (2020) Fintech, growth and inequality: 

Evidence from China's household survey data. The Singapore economic review :, 65 

(supp01), pp. 75-93. 

 

 

https://www.worldbank.org/en/topic/digitaldevelopment/overview#1

