
Information Technology for Development

ISSN: 0268-1102 (Print) 1554-0170 (Online) Journal homepage: www.tandfonline.com/journals/titd20

The role of governance in the effect of the
internet on financial inclusion in Sub-Saharan
Africa

Armand Fréjuis Akpa, Simplice A. Asongu & Michael E. Batuo

To cite this article: Armand Fréjuis Akpa, Simplice A. Asongu & Michael E. Batuo
(2025) The role of governance in the effect of the internet on financial inclusion in
Sub-Saharan Africa, Information Technology for Development, 31:3, 664-682, DOI:
10.1080/02681102.2024.2412607

To link to this article:  https://doi.org/10.1080/02681102.2024.2412607

© 2024 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group

Published online: 09 Oct 2024.

Submit your article to this journal 

Article views: 2483

View related articles 

View Crossmark data

Citing articles: 12 View citing articles 

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=titd20

https://www.tandfonline.com/journals/titd20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/02681102.2024.2412607
https://doi.org/10.1080/02681102.2024.2412607
https://www.tandfonline.com/action/authorSubmission?journalCode=titd20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=titd20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/02681102.2024.2412607?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/02681102.2024.2412607?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/02681102.2024.2412607&domain=pdf&date_stamp=09%20Oct%202024
http://crossmark.crossref.org/dialog/?doi=10.1080/02681102.2024.2412607&domain=pdf&date_stamp=09%20Oct%202024
https://www.tandfonline.com/doi/citedby/10.1080/02681102.2024.2412607?src=pdf
https://www.tandfonline.com/doi/citedby/10.1080/02681102.2024.2412607?src=pdf
https://www.tandfonline.com/action/journalInformation?journalCode=titd20


The role of governance in the effect of the internet on financial 
inclusion in Sub-Saharan Africa
Armand Fréjuis Akpaa,b*, Simplice A. Asonguc,d,e and Michael E. Batuof

aLaboratoire d’Economie Publique, Faculté des Sciences Economiques et de Gestion, Université d’Abomey-Calavi, 
Abomey-Calavi, Benin; bCentre of Research in the Economics of Development (CRED), University of Namur, Namur, 
Belgium; cSchool of Economics, University of Johannesburg, Johannesburg, South Africa; dCentral Asian Center of 
Development Studies, New Uzbekistan University, Tashkent, Uzbekistan; eThe Institute of Convergence Science, 
Korea University, Seoul, South Korea; fWestminster Business School, University of Westminster, UK

ABSTRACT  
This paper analyses the role of governance quality in the relationship 
between the Internet and financial inclusion in Sub-Saharan African 
countries. The study uses data from the International Monetary Fund 
(IMF) database for indicators of financial inclusion, World Development 
Indicators (WDI) for Internet users and World Governance Indicators 
(WGI) for governance indicators from 2004 to 2020. Analyzing the data 
using the System Generalized Method of Moments (SGMM), the results 
show that the Internet can be effectively complemented with the 
quality of governance to improve financial inclusion. Thresholds of 
governance that are needed for the Internet to promote financial 
inclusion are provided. Policies aimed at reinforcing the quality of 
governance in SSA countries could help consolidate Internet 
infrastructure to promote Internet usage and, in turn, improve financial 
inclusion. Other policy implications are discussed.
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1. Introduction

This study explores the direct and indirect transmission mechanisms through which the internet can 
affect financial inclusion. While the internet can directly increase financial inclusion through the 
reduction of transaction costs, the indirect effect can also pass through the internet interacting 
with quality of governance because good quality of governance can promote better investment 
in ICT infrastructure (Asongu & Biekpe, 2017; Saba et al., 2024).1

In economic theories, the development of financial services is essential for economic growth 
(Levine, 2005; Schumpeter, 1934). Moreover, the United Nations (UN) has made financial inclusion 
a priority for economic development since 2020 (Akpa et al., 2023; Senou et al., 2019). Likewise, 
the World Bank has placed universal access to finance at the heart of global poverty reduction 
pillars (Senou et al., 2019; World Bank, 2015). Similarly, financial inclusion (i.e. having a bank 
account) is the beginning of participation in finance or banking to finance economic activity 
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(Witt, 2015). In SSA, about 42.6% of the population aged 15 years and more have an account with 
32.8% in a financial institution and 20.9% using a mobile money account (World Bank, 2018). This 
low rate of financial inclusion is due to the weak use of the internet in financial institutions and 
to the weak digitalization of financial services (Akpa et al., 2024; Yeyouomo et al., 2023). It is 
worth noting that, only 7.6% of the SSA population use the internet to pay bills or to buy something 
online and 20.8% use a mobile phone or internet to access an account (World Bank, 2018). Other 
factors such as the rigidity of financial institutions, inadequate services, lack of outreach and open
ness, the cost of financial services, and bankers’ risk aversion to operating owing to 
information asymmetry and underperforming institutions environment explain the low financial 
inclusion in Africa (Ongo Nkoa & Song, 2020).

According to Niu et al. (2022), the development of technology has created new opportunities to 
improve financial inclusion. For Shen et al. (2021), the use of digital technology has been an effective 
way to improve financial inclusion. According to Ongo Nkoa and Song (2020), mobile phones and 
other methods reduce distances between people and financial services. Therefore, information 
and communication technologies (ICT), including smartphones and broadband internet, are impor
tant for expanding access to safe and affordable financial services such as payments, domestic and 
international remittances, insurance, credit and savings (Alliance for Financial Inclusion [AFI], 2018; 
Patwardhan et al., 2018). In addition, many studies have highlighted the different channels 
through which ICT (mainly a robust telecommunications infrastructure) can contribute to economic 
growth, such as by improving efficiency, reducing transaction costs, increasing trade, enhancing 
innovation and development, increasing employment and demand, and developing the financial 
sector (Arvin et al., 2021; Arvin & Pradhan, 2014; Chatterjee, 2020; Pradhan et al., 2013, 2015, 
2016, 2017, 2018a, 2018).

Even though mobile penetration in SSA in the last decade has been rapid, the use of the internet 
is still low. In 2020, while about 83% of inhabitants had mobile phones, only 30% of the population 
was using the internet (World Bank, 2022). Similarly, according to Demirguç-Kunt and Klapper (2012) 
and Lashitew et al. (2019), while mobile phone penetration in SSA countries has reached 76%, less 
than 30% of people have bank accounts. This is because internet costs in African countries remain 
high. The mobile phone sub-basket in Sub-Saharan averages about US$11.7/month, while the broad
band sub-basket stands at US$44.9/month (Akpa & Chabossou, 2024; MAEP et al., 2019). The high 
cost of the internet in SSA is due to a lack of good ICT infrastructure to provide good internet 
quality which is also traceable to the absence of high competition in the GSM (Global System for 
Mobile communication) network market. Good governance can improve economic conditions for 
investing in technology infrastructure to improve internet access and correspondingly, reduce inter
net access costs (Chinoda & Kwenda, 2019; Muriu, 2021). By reducing transaction costs and freeing 
up discussions, institutions promote financial inclusion through less restrictive procedures, giving 
consumers greater access to financial institutions and enabling them to benefit from the financial 
products offered (Anthony-Orji et al., 2019). Institutional quality increases households’ direct 
access to banking and microfinance, consolidating incentives for personnel exchange, property 
rights protection, and innovation (Ongo Nkoa & Song, 2020).

Empirical evidence reveals a mixed relationship between the internet and financial inclusion. Thus, 
Lenka and Barik (2018) in the South Asian Association for Regional Cooperation (SAARC) countries, 
Okoroafor et al. (2018) in Nigeria using both time series data over 1990–2016 and employing the 
Error Correction Model (ECM) estimation technique and Chatterjee (2020) using a fixed effects 
panel data model on 41 developed and developing countries, found that internet users have positively 
and significantly influenced financial inclusion. According to Okoroafor et al. (2018), the internet has 
fundamentally reduced the cost of transactions through mobile and ATM (Automated Teller Machine) 
use. However, other studies undertaken by Senou et al. (2019) and Bayar et al. (2021) found an oppo
site relationship between the internet and financial inclusion. Senou et al. (2019) found in the WAEMU 
(i.e. the West African Economic and Monetary Union) using the Generalized Method of Moments 
(GMM) estimation technique that the internet negatively and significantly influences financial 
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inclusion. Similarly, Bayar et al. (2021) found in the EU (i.e. European Union) post-communist countries 
that there are both positive and negative relationships between internet usage rates and financial 
institutions and financial markets access. The authors suggested that by increasing internet usage, 
access to financial institutions can be improved in Bulgaria, Croatia, Czech Republic, Hungary, and 
Poland and financial markets access can be increased in Latvia and Slovenia.

As substantiated in Section 2.2, considering the mixed relationship between the internet and 
financial inclusion in the literature (Bayar et al., 2021; Chatterjee, 2020; Lenka & Barik, 2018; Okoroafor 
et al., 2018; Senou et al., 2019), governance quality can serve as a catalyst to improve the effect of the 
internet on financial inclusion. Otherwise, good quality of governance can, through the reduction of 
transaction costs and mismanagement, promote investment in good internet-quality infrastructure 
to reduce corresponding internet costs (Asongu & Biekpe, 2017; Saba et al., 2024). Empirical evidence 
around the world shows that good quality of governance improves financial inclusion (Ali et al., 2016; 
Anthony-Orji et al., 2019; Aymar & Fabrice-Gilles, 2021; Chinoda & Kwenda, 2019; Chu et al., 2019; 
Muriu, 2021; Ongo Nkoa & Song, 2020). Otherwise, the emergence of informal credit results from 
a low institutional quality which benefits not only households but also borrowers (Madestam, 
2014). Aymar and Fabrice-Gilles (2021) found in Sub-Saharan Africa that good governance such as 
quality of regulation improved financial inclusion. Ongo Nkoa and Song (2020) showed in Africa 
that good institutional quality improves financial inclusion and in turn the penetration, accessibility, 
and financial services use. Chu et al. (2019) concluded that good institutional quality stimulates 
financial inclusion from a sample of 82 countries. Ali et al. (2016) found in 52 developing countries 
that financial inclusion is positively and significantly influenced by governance indicators such as 
absence of violence, government effectiveness, political stability, and regulatory quality. Anthony- 
Orji et al. (2019) found in Nigeria that institutional quality is positively associated with financial 
inclusion. Chinoda and Kwenda (2019) found from a sample of 49 countries that institutional 
quality and governance are positively related to financial inclusion. Muriu (2021) analyzed insti
tutions’ quality role in financial inclusion in 120 countries and found that the rule of law and regu
latory quality are positively and significantly associated with financial inclusion. The result implies 
that an enforcement of the rule of law and regulatory quality leads to higher bank account pen
etration in SSA economies compared to the rest of the world.

Previous studies have analyzed the internet effect on financial inclusion (Bayar et al., 2021; Chat
terjee, 2020; Lenka & Barik, 2018; Senou et al., 2019) or the governance effect on financial inclusion 
(Chinoda & Kwenda, 2019; Chu et al., 2019; Muriu, 2021; Ongo Nkoa & Song, 2020), but the effect of 
the internet and quality of governance interaction on financial inclusion has not been considered in 
the extant literature, to the best of knowledge.

In light of the above, the research question being answered in the present study is the following: 
how does governance moderate the effect of the internet on financial inclusion in SSA? To respond 
to the question, the empirical analysis is tailored such that the net effect of internet penetration on 
financial inclusion is provided. This net effect entails both the unconditional and conditional or inter
active effects of the internet on financial inclusion. Moreover, given that governance is the moder
ating variable, thresholds of governance that are essential for governance to interact with internet 
penetration in positively influencing financial inclusion are also provided.

Specifically, the present study complements the extant literature by assessing the role of govern
ance in the effect of the internet on financial inclusion in Sub-Saharan Africa (SSA). Accordingly, the 
present study aims to shed light on the theoretical and empirical links between the internet and 
financial inclusion in SSA: a geographical scope that is selected because of its documented compara
tively high potential for internet penetration relative to other regions of the world (Saba et al., 2024). 
By situating the internet in the specific context of financial inclusion, we aim to provide policy makers 
with insights into how the internet can be used to promote financial inclusion, contingent on good 
governance.

It is relevant to note that the selection of SSA as a region for the study is motivated by the fact that 
compared to other regions of the world, it is the most financially excluded region (Ngono, 2021) and 
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host the highest number of poor people in the world (Nwani & Osuji, 2020). Understanding how the 
potential for internet penetration can be leveraged in order to boost financial inclusion has societal 
and economic significance when understood within the remit of the United Nations Sustainable 
Development Goals (SDGs). This is essentially because as documented in Asongu and Le Roux 
(2023), most SDGs are linked to financial inclusion.

The rest of the study is structured as follows. The second section provides theoretical and empiri
cal literature on the effect of ICT on financial inclusion. The third section presents the method of 
analysis and the source of statistical data. The fourth section presents and discusses the results fol
lowed by the conclusion and policy implications.

2. Literature review

2.1. Theoretical underpinning

The rationale behind adopting new technologies is congruent with the theoretical foundations for 
using internet services for financial inclusion. The most well-known theories in this stream, according 
to the extant literature (Asongu & Asongu, 2018; Yousafzai et al., 2010), are the Theory of Reasoned 
Action (TRA), the Technology Acceptance Model (TAM), and the Theory of Planned Behavior (TPB). All 
of these theories have one thing in common: internet adoption is a complicated and multifaceted 
process that involves: (i) an approach from information managers and system developers that 
focuses on the formation of customers’ beliefs rather than the influence of attitudes; and (ii) relevant 
features that involve composite considerations like social, psychological, utilitarian, and behavioral 
aspects of customers.

To be succinct, we provide a brief summary of the three theories. Firstly, in line with Yousafzai 
et al. (2010) and Asongu and Asongu (2018), the TRA proposed by Bagozzi (1982), Ajzen and Fishbein 
(1980), and Fishbein and Ajzen (1975) is primarily predicated on the notion that clients using the 
internet are agents who are highly rational when it comes to considering the consequences of 
their choices. Second, by expressing the lack of differences between customers who have conscious 
control over their behaviors and those who do not, the TPB, which was introduced by Ajzen (1991), 
has enhanced the TRA. Third, according to the Technology Acceptance Model (TAM) of Davis (1989), 
customers’ voluntary intentions to embrace and use the underlying technology can largely explain 
the adoption process of such technology by them.

The study’s viewpoint, which holds that users adopt internet services because they are aware of 
the potential benefits of internet service applications for inclusive financial inclusion, is consistent 
with the three engaged theories mentioned above. Moreover, as clarified in Section 2.2.2, the con
ceptual framework underlying the adoption of internet services by customers for financial inclusion 
is contingent on governance policies, especially as it pertains to political, economic and institutional 
governance dynamics.

2.2. Internet usage on financial inclusion

This part does a review of the nexus between internet usage and financial inclusion on the one hand 
and on the other, the relationship between institutional quality and financial inclusion. In this 
section, the first-two main paragraphs of the literature review focus on direct effects while the next
three main paragraphs discuss the indirect effects contingent on governance. The last-two para
graphs focus on a schematic presentation of the linkages.

2.2.1. Direct effect of internet usage on financial inclusion
In general, the influence of internet usage on financial inclusion was mixed in the extant literature. 
Some studies have shown that the internet positively influences financial inclusion. Thus, Lenka and 
Barik (2018) have shown in the South Asian Association for Regional Cooperation (SAARC) countries 
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a positive relationship between the growth of internet and financial inclusion. Evans (2018) demon
strates in Africa that the internet has a significant positive relationship with financial inclusion, indi
cating that higher levels of internet usage are associated with increased financial inclusion. This 
suggests that expanding internet usage plays a crucial role in enhancing financial inclusion. Okoroa
for et al. (2018) have established in Nigeria that internet users have positively and significantly 
influenced financial inclusion. According to the authors, the internet has fundamentally reduced 
transaction costs through mobile and ATM use. Chatterjee (2020) has found from a sample of 41 
developed and developing countries that internet users positively and significantly influence 
financial inclusion. However, other studies have found an opposite relationship between the internet 
and financial inclusion. Kouladoum et al. (2022) found that in Sub-Saharan Africa, an increase in the 
number of internet users correlates with a higher financial inclusion measured as number of bank 
accounts per 100,000 adults. This suggests that internet penetration in the region enhances 
financial sector inclusivity, which is further supported by the facilitation of e-banking through inter
net access. Al-Smadi (2023) has established that in MENA countries, the coefficient for internet use is 
positive, indicating the crucial role of internet diffusion in promoting financial inclusion.

However, other authors highlighted a negative link between internet usage and financial 
inclusion. Senou et al. (2019) have established in the WAEMU by using the GMM estimation tech
nique, that the internet negatively and significantly influences financial inclusion while by using 
random effects regressions, the authors have shown that the internet negatively influences 
financial inclusion, though the result is not significant. Bayar et al. (2021) have established positive 
and negative relationships between internet usage rates and financial institutions and financial 
market access. The authors have suggested that increased internet usage improves access to 
financial institutions in Bulgaria, Croatia, Czech Republic, Hungary, and Poland and an enhancement 
of financial markets access in Latvia and Slovenia.

The present study extends the existing literature by using quality of governance as the moderat
ing variable in the nexus between internet usage and financial inclusion.

2.2.2. Indirect effect of internet usage on financial inclusion, contingent on governance
The mixed relationship among internet usage and financial inclusion shows that only the internet 
usage is not sufficient to promote financial inclusion. Other factors such as governance quality 
can serve as catalysts to break down the gap between internet usage and financial inclusion. 
Several studies have shown in the extant literature that governance quality improves financial 
inclusion (Nsiah & Tweneboah, 2023; Ongo Nkoa & Song, 2020; Timbi et al., 2024; Zeqiraj et al., 
2022). For example, Ongo Nkoa and Song (2020) found in African countries that institutional 
quality increases financial inclusion by reducing transaction costs. Moreover, institutions enable 
financial inclusion through less restrictive procedures, which provide consumers with better 
access to financial institutions and allow them to profit from the financial products provided 
(Anthony-Orji et al., 2019; Ongo Nkoa & Song, 2020). Nsiah and Tweneboah (2023) have found in 
20 countries that institutional quality improves financial inclusion. This means that as institutions 
working within the economy function effectively, they promote households’ self-confidence and 
trust in companies in the financial sector which ultimately boosts financial inclusion. Similarly, the 
authors by testing individually the effect of institutional quality indicators on financial inclusion 
found that only political stability improves financial inclusion, indicating that political regime stab
ility is very important as it promotes peace and guarantees the citizenry trust in economic stability. It 
follows that in accordance with the present study, governance quality is also essential for favorable 
nexuses between macroeconomic variables, such as the internet and financial inclusion.

Aymar and Fabrice-Gilles (2021) found in SSA countries that the quality of regulation is the only 
institutional factor that influences financial inclusion since it is a financial inclusion driver. Nguyen 
and Ha (2021) showed in Asian countries the positive impact of institutions on financial inclusion 
while Zeqiraj et al. (2022) found across 73 developing countries that institutional quality promotes 
both the access to and the use of formal financial services. Timbi et al. (2024) found that governance 
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dimensions and their sub-dimensions favor financial inclusion in SSA countries. Therefore, sub- 
dimensions of governance such as political governance, economic governance, institutional govern
ance, and general governance positively and significantly affect financial inclusion. In the same vein, 
an increase in political stability, voice and accountability, quality of regulation, effectiveness of gov
ernment, control of corruption, and the rule of law increase financial inclusion.

From the mixed relationship between internet usage and financial inclusion which shows that 
internet usage solely cannot improve financial inclusion, this study seeks to contribute to the 
extant literature by analyzing the moderating effect of governance quality in this relationship. 
Thus, our study complements the extant literature by exploring the direct and indirect impacts of 
the internet on financial inclusion, using a system GMM model. The indirect impact is captured by 
using an interaction of the internet and governance quality. The choice of the interaction of the 
two variables (internet usage and governance quality) is motivated by several works such as that 
of Nsiah and Tweneboah (2023) which has established that governance quality such as political 
regime stability is very important as it promotes peace and guarantees the citizenry trust in the 
economy.

Figure 1 shows the schematic framework underlying the problem statement. Accordingly, as 
shown in the figure, the incidence of the internet on financial inclusion is contingent on governance 
which is the moderating variable. Accordingly, the main channel is internet penetration, the 
outcome variable is financial inclusion proxied with the index of financial inclusion while the mod
erators are governance dynamics in terms of political governance (i.e. political stability/no violence 
and ‘voice & accountability’), economic governance (i.e. government effectiveness and regulatory 
quality) and institutional governance (i.e. corruption-control and the rule of law). It is relevant to 
note that while the literature review suggests that good governance directly improves financial 
inclusion, indicating that there could be a direct path between governance and financial inclusion 
in the model, the choice of governance as a moderator is motivated by the study’s contribution 
of the literature discussed in the paper.

All governance types are intuitively linked to financial inclusion by means of internet penetration. 
The corresponding governance variables are defined in accordance with Tchamyou (2021), in the 
light of insights from World Governance Indicators of the World Bank. First, political governance 
(i.e. proxied with political stability and/or no violence and  voice and accountability) is expected 
to influence the internet that is used for financial services, not least, because periods of political 
instability and violence have the tendency to affect internet distribution and hence, financial 
inclusion by means of internet penetration. It is worthwhile to note that political governance is 
understood in terms of the election and replacement of political leaders. Second, effective economic 
governance (i.e. proxied with regulatory quality and government effectiveness) obviously affects 

Figure 1. Schematic framework.
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how internet services are distributed for inclusive outcomes such as financial inclusion, not least, 
because economic governance as is understood as the formulation and implementation of policies 
that deliver public commodities such as internet service. Third, institutional governance (i.e. proxied 
by corruption-control and the rule of law) is understood as a robust politico-economic atmosphere in 
which, both the State and citizens respect institutions that govern their interactions. It follows that 
good institutions avoid state capture of resources by a few individuals; resources which can be tai
lored toward improving financial inclusive avenues that are dependent on internet services.

3. Methodology

3.1. Data and variable selection

The study is based on an annual dataset of 42 Sub-Saharan African countries covering the period 
from 2004 to 2020. Data used in this model are extracted from many sources such as the Inter
national Monetary Fund (IMF), Financial Access Survey (FAS), World Governance Indicators (WGI), 
World Development Indicators (WDI) and UNDP databases. Data on financial inclusion such as 
number of commercial bank branches per 1000 km2, number of commercial bank branches per 
100,000 adults, number of ATMs per 1000 km and number of ATMs per 100,000 adults, used to 
compute the index of financial inclusion are obtained from the IMF FAS database. The choice of 
this variable is based on the studies of Akpa et al. (2023), Arshad (2022) and Abdelghaffar et al. 
(2023). Data on governance quality such as control of corruption, government effectiveness, rule 
of law, political stability, regulatory quality and voice and accountability are provided from the 
World Governance Indicators of the World Bank (World Bank, 2022). The choice of this variable is 
based on the studies by Asongu and Odhiambo (2020) and Asongu et al. (2018). Data on internet 
usage were measured as the individual using the internet (% of population) and sourced from the 
World Development Indicators (WDI) of the World Bank. Moreover, the choice of the indicator is 
informed by Okoroafor et al. (2018), Chatterjee (2020) and Bayar et al. (2021). Economic growth 
per capita is measured by gross domestic product per capita and are provided from WDI (World 
Bank, 2022). Its choice is informed by Lashitew et al. (2019), Senou et al. (2019) and Liu et al. 
(2021). The education index from the UNDP is measured by the combined primary, secondary 
and tertiary gross enrollment ratio and its choice is based on the studies of Lenka and Barik 
(2018), Chatterjee (2020), Huang et al. (2023) and Akpa et al. (2023). The variable is provided from 
the UNDP database. Trade openness is measured by the sum of exports and imports divided by 
gross domestic product and is sourced from WDI. The choice of this variable is informed by Chatter
jee (2020) and Sikayena et al. (2022). Physical capital is measured by gross capital formation (formerly 
gross domestic investment) and is provided from WDI. The choice of the variable is motivated by 
studies from Sikayena et al. (2022) and Jayasuriya and Wodon (2003).

3.2. Dynamic panel data modeling approach

To analyze the internet effect on financial inclusion, we used dynamic panel data models to capture 
the relationship between internet and financial inclusion. The use of the GMM technique has several 
advantages. Firstly, it is widely used in finance due to the existence of endogeneity in financial 
decisions (Abdelghaffar et al., 2023; Ahmed et al., 2021). So, GMM allows to control for the potential 
endogeneity bias by the reduction of the correlation between endogenous variables and the error 
term (Abdelghaffar et al., 2023; Asongu et al., 2020; Asongu & Nwachukwu, 2016; Kim et al., 2018). 
Secondly, it is the most appropriate when the cross-sectional data (N) are larger than the time dimen
sion (T) (Abdelghaffar et al., 2023; Asongu et al., 2020; Asongu & Nwachukwu, 2016). Thirdly, this 
technique allows for the removal of any bias created by unobserved country-specific effects 
(Asongu et al., 2020; Asongu & Nwachukwu, 2016). Consequently, the system GMM provides 
unbiased results due to the hypothesis that there is no existence of second-order autocorrelation 
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in addition to the absence of correlation between the instruments and the error terms (Ababio et al., 
2021; Abdelghaffar et al., 2023).

The lagged variable of IFI is included in the model as financial inclusion tends to change slowly 
over time, and hence the persistence of financial inclusion is captured which makes the model 
dynamic (Abdelghaffar et al., 2023; Saptoka, 2014). Similarly, the lagged the dependent variable 
enables the study to correct for autocorrelation. Internet and quality of governance which are the 
independent variables of interest used in this study are interacted to analyze the indirect effect of 
the internet on financial inclusion. In addition, consistent with the extant financial inclusion literature 
covered, four other variables are incorporated as control variables, notably: gross domestic product 
per capita (GDPC), human capital (HCAP), trade openness (TRADE) and Gross capital formation 
(GFCF).

Referring to the studies undertaken by Andrianaivo and Kpodar (2012), Senou et al. (2019), Ongo 
Nkoa and Song (2020) and Bayar et al. (2021), the estimated regression equation is specified as 
follows:

IFIit = a0 + a1IFIit− 1 + a2INTERNETit + a3QGit + a4(INTERNETit × QGit)
+ a5 ln (GDPCit)+ a6HCAPit + a7TRADEit + a8GFCFit + mit

i = 1, . . . , N and t = 1, . . . , T

(1) 

where IFIit refers to financial inclusion index for country i at time t; IFIit− 1 is the index of financial 
inclusion for country i at time t − 1, INTERNETit is the individual using the internet for country i at 
time t. QGit represents the six governance indicators such as control of corruption, government 
effectiveness, rule of law, political stability, regulatory quality and voice and accountability 
bundled into political governance (political stability and voice and accountability), economic govern
ance (regulatory quality and government effectiveness) and institutional governance (rule of law and 
corruption control) and general governance (PCA of the three dimensions), respectively, for country i 
at time t. GDPCit is the gross domestic product per capita and HCAPit represents the education index. 
TRADEit is the sum of exports and imports divided by gross domestic product. GFCFit is the gross 
capital formation. mit refers to the error term and a0, . . . , a8 refer to the coefficients to be estimated. 
A year lag of one is employed because one lag is enough to capture past information. The choice of 
this lagged structure confirms evidence of persistence in the outcome variable because from the 
estimated models, the lagged estimated dependent variable is between 0.800 and 0.999, which is 
a rule of thumb (Tchamyou, 2021).

In Equation (1), a2 and a3 respectively measure the direct impact of the internet and quality of 
governance while a4 examines the simultaneous change in both the internet and quality of govern
ance on financial inclusion. Partially differentiating Equation (1) with respect to the internet produces 
Equation (2) which is the unconditional effect of the internet on financial inclusion and the corre
sponding conditional effect from the interaction between the internet and governance quality:

∂IFIit

∂INTERNETit
= a2 + a4QGit (2) 

Still considering Equation (2), the corresponding governance quality threshold is derived by taking 
the absolute value of the ratio of the unconditional to the conditional effect as follows in Equation 
(3):

QG threshold =
unconditional impact

Conditional impact

􏼌
􏼌
􏼌
􏼌

􏼌
􏼌
􏼌
􏼌 =

a2

a4

􏼌
􏼌
􏼌
􏼌

􏼌
􏼌
􏼌
􏼌 (3) 

Empirically, we estimated dynamic panel data models using the GMM technique proposed by Are
llano and Bond (1991) and Arellano and Bover (1995) and extended by Blundell and Bond (1998) who 
suggest a GMM estimator that uses lagged levels of endogenous variables as instruments for 
equations in difference forms (Abdelghaffar et al., 2023; Tsionas, 2019).
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It is relevant to note that the computation of governance threshold is to avoid pitfalls in interac
tive regressions documented in Brambor et al. (2006) as far as interpreting interactive regression 
models is concerned. Accordingly, it is to avoid the estimated coefficient being interpreted as in 
linear additive models that the thresholds (i.e. involving both the unconditional and conditional 
effects of internet penetration) are computed. In so doing, the concern of multicollinearity 
between the interactive terms and the unconditional effect of the main channel that is characteristic 
of interactive regressions is taken in account. The computed governance threshold is important 
because it shows the level of governance that should be reached in order for internet penetration 
to positively affect financial inclusion.

4. Results and discussion

4.1. Empirical results

The outcomes of the estimate of the role of governance quality in the relationship between the 
internet and financial inclusion are reported in this section in Table 1. The findings have been pre
sented in three main groups corresponding to the three main governance dimensions, notably pol
itical governance (political stability and voice and accountability), economic governance 
(government effectiveness and regulatory quality) and institutional governance (corruption 
control and the rule of law), respectively. Each governance dimension is composed of two indi
cators of governance. Two main criteria are used to analyze the post-estimation validity of the 
GMM outcomes. Based on these criteria, the results also showed an absence of Arellano and 
Bond’s second-order autocorrelation. The Sargan/Hansen test of over-instrumentation confirmed 
that the instrumental variables used are valid and correct the endogeneity of the lagged index 
of financial inclusion. The table shows that the lag of the dependent variable positively and signifi
cantly affects the dependent variable at a 1% level. This outcome was expected because financial 
inclusion is very persistent, therefore, the current level of financial inclusion is affected by the pre
vious level of financial inclusion. This is why action should be taken to increase financial inclusion 
early on, as actions taken to increase financial inclusion today will help raise future financial 
inclusion (Table 2).

The outcome shows that the internet negatively and significantly affects financial inclusion at the 
1% significance level. Otherwise, an increase in internet users by one person decreases financial 
inclusion in SSA countries. The outcome is not amazing because access to the internet in SSA 
countries on average is low on the one hand and on the other, in interactive regressions, the uncon
ditional estimate of the internet should not be interpreted in isolation which is why net effects and 
thresholds are computed in a subsequent paragraph. These findings are consistent with Senou et al. 
(2019) who have found in WAEMU that the internet negatively and significantly influences financial 
inclusion and Bayar et al. (2021) who have established in the EU post-communist countries that the 
internet negatively and significantly influences financial inclusion in Estonia, Latvia, Lithuania, and 
Slovenia. But the findings are also in contrast to Lenka and Barik (2018), Okoroafor et al. (2018), 
and Chatterjee (2020) who have posited that the internet improves financial inclusion. Moreover, 
from the outcome, the interaction between the internet and governance indicators showed that 
only the interactions with regulatory quality, rule of law, voice and accountability and government 
effectiveness are significant and positive. A simultaneous increase in both the internet and govern
ance indicators such as voice and accountability, regulatory quality, and government effectiveness 
increases financial inclusion, respectively. Similarly, a simultaneous increase both in the internet 
and rule of law increases financial inclusion. In short, our findings support the argument that the 
quality of governance can serve as a catalyst to reduce the gap between the internet and 
financial inclusion in SSA countries. The findings are similar to those of Aymar and Fabrice-Gilles 
(2021), Ongo Nkoa and Song (2020), Chinoda and Kwenda (2019) and Ali et al. (2016) who found 
that quality of governance improves financial inclusion.
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Table 1. Estimation results.

Dependent variable: financial inclusion

Political governance Economic governance Institutional governance

Political 
stability

Voice and 
accountability

Regulation 
quality

Government 
effectiveness Rule of law

Corruption 
control

Financial inclusion 
(IFI) (−1)

0.941*** 
(0.000)

0.964*** 
(0.000)

0.928*** 
(0.000)

0.935*** 
(0.000)

0.937*** 
(0.000)

0.997*** 
(0.000)

Internet (INTERNET) −0.0003*** 
(0.000)

−0.0003*** 
(0.000)

4.17e-06 
(0.979)

−0.0003** 
(0.021)

−0.0002*** 
(0.007)

−0.0005*** 
(0.000)

Political stability (PS) 0.015 
(0.318)

Voice and 
accountability (VA)

0.003 
(0.820)

Regulation quality 
(RQ)

0.006 
(0.721)

Government 
effectiveness (GE)

0.012 
(0.514)

Rule of law (RL) 0.006 
(0.666)

Corruption control 
(CC)

0.016*** 
(0.003)

INTERNET × PS −0.0001 
(0.843)

INTERNET × VA 0.001** 
(0.042)

INTERNET × RQ 0.001*** 
(0.001)

INTERNET × GE 0.001*** 
(0.005)

INTERNET × RL 0.0008** 
(0.019)

INTERNET × CC −0.0004 
(0.171)

Log economic 
growth

−0.007** 
(0.028)

−0.002 
(0.366)

−0.009*** 
(0.002)

−0.001 
(0.770)

−0.003 
(0.106)

0.001 
(0.123)

Education 0.046 
(0.164)

0.052 
(0.147)

0.153*** 
(0.000)

0.017 
(0.460)

0.080*** 
(0.004)

0.004 
(0.753)

Trade openness 0.008 
(0.636)

0.013 
(0.400)

0.053*** 
(0.000)

0.002 
(0.817)

0.020* 
(0.090)

−0.016* 
(0.068)

Physical capital 0.002*** 
(0.000)

0.002*** 
(0.000)

0.002*** 
(0.000)

0.002*** 
(0.000)

0.002*** 
(0.000)

0.001*** 
(0.000)

Constant 0.005 
(0.884)

−0.053* 
(0.092)

−0.077*** 
(0.005)

−0.026 
(0.469)

−0.052 
(0.110)

−0.014 
(0.181)

Internet net effects na −0.0009 na −0.001 −0.0008 na
Gov. thresholds na 0.300 na 0.300 0.250 na
AR(1) −3.18*** 

(0.001)
−2.88*** 

(0.004)
−2.70*** 

(0.007)
−3.06*** 

(0.002)
−3.08*** 

(0.002)
−3.37*** 

(0.001)
AR(2) −1.38 

(0.166)
−1.10 
(0.272)

−0.93 
(0.352)

−1.38 
(0.168)

−0.92 
(0.359)

−0.10 
(0.916)

Sargan 2.37 
(0.997)

1.42 
(1.000)

0.62 
(1.000)

0.62 
(1.000)

1.56 
(1.000)

4.19 
(0.964)

Hansen 9.24 
(0.600)

9.19 
(0.604)

7.65 
(0.745)

6.75 
(0.749)

8.77 
(0.643)

11.87 
(0.373)

Fisher 991.53*** 
(0.000)

1137.26*** 
(0.000)

907.90*** 
(0.000)

855.04*** 
(0.000)

1674.59*** 
(0.000)

3463*** 
(0.000)

Number of 
instruments

20 20 20 19 20 20

Number of groups 42 42 42 42 42 42
Observations 426 426 426 435 426 426

Source: Authors’ computation.*, **, ***: significance levels of 10%, 5% and 1%, respectively. Gov: governance. na: not applicable 
because at least one estimated coefficient needed for the computation of net effect and/or threshold is not statistically sig
nificant. The mean values of ‘voice & accountability’, government effectiveness and rule of law are respectively, −0.648, 
−0.760 and −0.748.
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In order to assess the overall effect of governance quality in modulating the effect of the internet 
on financial inclusion, net effects and thresholds are computed. The corresponding net effects and 
thresholds entail both the unconditional and the conditional effects of the internet on financial 
inclusion. For instance, in the third column of Table 1, in the regressions pertaining to voice and 
accountability, the net effect of the internet from voice and accountability in moderating the 
effect of the internet on financial inclusion is −0.0009 ([−0.0003]+[0.001 × −0.648]). In the compu
tation, −0.648 is the mean value of voice and accountability; the unconditional effect of the internet 
is −0.0003, whereas the conditional impact from the interaction between the internet and voice and 
accountability is 0.001. This approach to establishing an overall incidence based on net effects is 

Table 2. Robustness check.

Dependent variable: financial inclusion

Political governance Economic governance Institutional governance General governance

Financial inclusion (IFI) (−1) 0.997*** 
(0.000)

0.873*** 
(0.000)

0.955*** 
(0.000)

0.932*** 
(0.000)

Internet (INTERNET) −0.0002 
(0.860)

−0.001*** 
(0.007)

−0.001*** 
(0.000)

−0.001*** 
(0.000)

Political governance (PG) −0.009 
(0.680)

Economic governance (EG) 0.134 
(0.107)

Institutional governance (IG) −0.008 
(0.213)

General governance (GG) −0.002 
(0.776)

INTERNET × PG −0.0001 
(0.886)

INTERNET × EG 0.0004** 
(0.028)

INTERNET × IG 0.001*** 
(0.000)

INTERNET × GG 0.001*** 
(0.000)

Log economic growth 0.005 
(0.292)

−0.003 
(0.219)

−0.001 
(0.766)

−0.003 
(0.381)

Education −0.105 
(0.800)

0.063** 
(0.014)

0.088*** 
(0.004)

0.099** 
(0.016)

Trade openness −0.004 
(0.900)

0.018* 
(0.070)

0.023* 
(0.062)

0.028 
(0.125)

Physical capital 0.001** 
(0.015)

0.002*** 
(0.000)

0.002*** 
(0.000)

0.002*** 
(0.000)

Constant −0.011 
(0.952)

−0.044* 
(0.061)

−0.086*** 
(0.002)

−0.083** 
(0.024)

Internet net effects nsa nsa nsa nsa
Governance thresholds na 2.500 1.000 1.000
AR(1) −3.22*** 

(0.000)
−3.11*** 

(0.002)
−2.57*** 

(0.010)
−2.27** 
(0.023)

AR(2) −0.42 
(0.673)

−1.05 
(0.293)

−1.09 
(0.274)

−1.14 
(0.253)

Sargan 1.40 
(0.999)

0.84 
(1.000)

1.23 
(1.000)

0.68 
(1.000)

Hansen 8.25 
(0.604)

7.33 
(0.694)

11.00 
(0.443)

10.65 
(0.473)

Fisher 1960.14*** 
(0.000)

968.94*** 
(0.000)

935.53*** 
(0.000)

643.32*** 
(0.000)

Number of instruments 19 19 20 20
Number of groups 42 42 42 42
Observations 426 435 426 426

Source: Authors’ computation. *, **, ***: significance levels of 10%, 5% and 1%, respectively. na: not applicable because at least 
one estimated coefficient needed for the computation of threshold is not statistically significant. nsa: not specifically applicable 
because the mean values of the composite governance indicators are close to zero.
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consistent with contemporary interactive regressions literature (Asongu & Odhiambo, 2019b; 
Asongu & Odhiambo, 2020; Brambor et al., 2006; Tchamyou, 2017). Consistent with Asongu and 
Odhiambo (2019b), we compute the corresponding governance quality thresholds which are: (i) 
0.300 (i.e. 0.0003/0.001) of ‘voice and accountability’ and ‘government effectiveness’, respectively, 
and (ii) 0.250 for the ‘rule and law’. The attendant thresholds are obtained by dividing the uncondi
tional effect with the conditional incidence as established in Equation (3).

It is also worthwhile to note that, the computation of the thresholds in absolute terms does not 
imply that the thresholds will also be understood as positive thresholds. Accordingly, the compu
tation is in absolute value simply to make computation possible. The computed thresholds are inter
preted in terms of differences in the signs of the unconditional and conditional effects. If the former 
is positive and the latter is negative, we talk of negative thresholds. If the former is negative and the 
latter is positive, we talk of positive thresholds (Asongu & Odhiambo, 2022, 2023).

In light of the above, the computed governance thresholds are levels of governance that should 
be attained in order for governance to effectively moderate the internet to ultimately engender an 
overall positive incidence on financial inclusion. Accordingly, whereas the net effects of the internet 
on financial inclusion are negative, the corresponding overall incidence of financial inclusion is posi
tive once governance levels are above the established governance thresholds. In order to put this in 
more perspective, let us consider the same example used above for the computation of net effect in 
order to better articulate the relevance of the ‘voice and accountability’ threshold of 0.300. Accord
ingly, when ‘voice & accountability’ is above the threshold of 0.300 (e.g. 0.400), the overall incidence 
of internet on financial inclusion changes from negative to positive or 0.0001 ([−0.0003]+[0.001 ×  
0.400]). Hence, it is recommended for policy makers to formulate and implement policies that 
enable the level of ‘voice & accountability’ in the country to be above 0.300 in order for the antici
pated benefits of the internet in terms of financial inclusion to be achieved. This explanation can be 
extended to other established governance thresholds.

4.2. Robustness check

To assess if the outcomes in Table 1 withstand further empirical scrutiny, the six governance indi
cators are grouped into four additional governance dimensions, namely: political governance (pol
itical stability and voice and accountability), economic governance (government effectiveness and 
regulatory quality), institutional governance (rule of law and control of corruption), and general gov
ernance (political, economic, and institutional governances). Similarly, as in Tables 1 and 2, we also 
compute the governance thresholds. It is also worthwhile to emphasize that in the corresponding 
robustness check section, ‘nsa’ (i.e. ‘not specifically applicable’) is used when net effects cannot 
be computed because the mean values of the composite governance indicators are close to zero.

Consistent with Asongu and Odhiambo (2020), we use the Kaiser (1974) and Jolliffe (2022) cri
terion to select the main components in the principal component analysis. Based on this criterion, 
we retain only principal components with an eigenvalue greater than the mean (Asongu & 
Odhiambo, 2019a, 2020). In this study, this criterion has been adopted to retain the composite gov
ernance indicators. The use of the approach of clustering governance variables for robustness using 
principal component analysis is supported by extant studies (Asongu & Odhiambo, 2019b, 2020; 
Tchamyou, 2017). The results show that internet interaction with economic governance, institutional 
governance and general governance positively and significantly influence financial inclusion. On the 
other hand, an increase in institutional governance and general governance increases financial 
inclusion. Similarly, an increase in economic governance increases financial inclusion in SSA. The cor
responding positive thresholds are (i) 2.500 of ‘economic governance’ and (ii) 1.000 of ‘institutional 
governance’ and ‘general governance’, respectively.

As clarified in the previous section, from the findings, it is shown that the incidence of the internet 
on financial inclusion cannot be interpreted in isolation. Hence, the fact that the internet is estab
lished to reduce financial inclusion is contingent on some levels of governance. This is why 
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governance levels that should be attained in order for the effect of the internet to boost financial 
inclusion are provided. Hence, above the established governance thresholds, the internet no 
longer contributes to reducing financial inclusion, not least, because the opposite effect is now 
shown.

5. Concluding implications and future research directions

5.1. Conclusion

This study contributes to the extant literature by assessing the role of governance in the effect of the 
internet on financial inclusion in Sub-Saharan Africa (SSA). It is built on the sparse literature on 
financial inclusion, especially as it pertains to efforts by governments to promote financial inclusion 
by means of ICT in the sub-region. Using data for the period 2004–2020 and employing the System 
Generalized Method of Moments (SGMM), the results show that the internet can be effectively com
plemented with the quality of governance to improve financial inclusion. Thresholds of governance 
that are needed for the internet to promote financial inclusion are provided. The established 
thresholds are as follows: (i) 0.300 ‘voice and accountability’ and ‘government effectiveness’, respect
ively; (ii) 0.250 ‘rule and law’; (iii) 2.500 ‘economic governance’ and (iv) 1.000 ‘institutional govern
ance’ and ‘general governance’, respectively.

5.2. Practical and managerial implications

In terms of practical and managerial implications, governments of sampled countries should work 
toward making sure that internet penetration policies are tailored toward favoring financial inclusion 
policies. Within this remit, internet subscriptions that are oriented toward enhancing financial access, 
especially for poor segments of society should be considered and implemented. Moreover, given 
that the internet is a necessary and not a sufficient condition for the promotion of financial inclusion, 
complementing the relevant internet penetration policies with other measures of good governance 
is worthwhile. Accordingly, internet penetration policies should be engaged simultaneously with 
good governance measures, with particular emphasis on the considered good governance measures 
attaining some specific critical levels as established in the study. It follows that governments who 
have been viewing the promotion of financial inclusion as a mere consequence of higher ICT pen
etration, especially by means of the internet are getting their dynamics wrong.

In light of the above, all three dimensions of governance need to be consolidated, especially in 
view of (i) boosting the credibility and fairness of the process of political elections so that political 
leaders are elected and replaced after a robust competitive and fair democratic process (i.e. better 
political governance). (ii) Ensuring conducive policies that are consistent with inclusive-internet pen
etration are formulated and delivered as public commodities, especially to the fraction of the popu
lation that is financially-excluded (i.e. more economic governance). (iii) Providing enabling 
conditions that enforce the citizens’ and State respect of institutions that govern interactions 
between the State and citizens, such that financial inclusion policies by means of ICTs are not even
tually captured by the already wealthy and financially-included fraction of the population (i.e. 
enhanced institutional governance).

Overall, our research findings suggest some policy implications that are worthwhile to increase 
financial inclusion in SSA countries. Policies aimed at reinforcing the quality of governance in SSA 
countries could help consolidate internet infrastructure to promote internet usage and in turn 
improve financial inclusion. ICT, notably the internet, is very important in the economic sector, 
especially in the development of financial services. Thus, SSA countries should reinforce policies 
aimed at improving the quality of governance, especially beyond the established governance 
thresholds in order to engender a positive nexus between internet penetration and financial 
inclusion. The investment in internet infrastructures through good quality governance will thus 
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improve the quality of the internet and in turn reduce internet costs. Accordingly, poor-quality inter
net represents an impediment to the development of financial services in SSA countries. Quality 
internet services can improve the quality of financial services and reduce the distance between cus
tomers and financial institutions. Policies aimed at reinforcing the quality of governance in SSA 
countries should also be tailored to consolidate and enhance internet infrastructure in order to 
reduce internet costs and in turn improve financial inclusion.

In terms of theoretical implications, the findings contribute to the ongoing technology accep
tance models and theories discussed in Section 2.1 in the perspective that the theoretical model 
used to motivate the nexus between information technology acceptance and development out
comes should not be viewed as exclusively linear. As shown from the findings in this study, the theor
etical models can only withstand empirical scrutiny contingent on some critical levels of other 
relevant policy or governance variables. It follows that the technology acceptance models and the
ories underlying the nexus between internet services and financial inclusion are valid above certain 
thresholds of governance variables and invalid below certain thresholds of governance. As a main 
theoretical implication, in order to improve the theoretical understanding of technology acceptance 
models, the attendant theories should not be exclusively viewed as connecting macroeconomic 
factors in a linear pattern.

5.3. Limitations and future research directions

The findings in this study, evidently provide space for future research, especially within the remit 
of considering how established nexuses influence the achievement of other United Nations’ sus
tainable development goals (SDGs). In engaging these future lines of inquiry, emphasis should be 
placed on how country-specific economic development fundamentals influence the correspond
ing nexuses. This future research direction is motivated by a main shortcoming that the 
adopted GMM approach does not take into account country-specific effects which are eliminated 
in order to mitigate the correlation between the lagged outcome variable and attendant country- 
specific effects, which is a source of endogeneity. Furthermore, the results cannot be generalized 
to other regions unless such generalization is subject to empirical scrutiny and validity by further 
research.

Note
1. The terms governance, governance quality and governance dynamics are used interchangeably throughout the 

study.

Disclosure statement
No potential conflict of interest was reported by the author(s).

References
Ababio, J. O., Attah-botchwey, E., & Barnor, E. O. C. (2021). Financial inclusion and human development in frontier 

countries. International Journal of Finance & Economics, 26(1), 42–59. https://doi.org/10.1002/ijfe.1775
Abdelghaffar, R. A., Emam, H. A., & Samak, N. A. (2023). Financial inclusion and human development: Is there a nexus? 

Journal of Humanities and Applied Social Sciences, 5(3), 163–177. https://doi.org/10.1108/jhass-11-2021-0178
Ahmed, W., Rauf, A., Khan, H., & Bano, S. (2021). Simultaneous equation estimation in finance and corporate financial 

decision: Empirical evidence from Pakistan stock exchange. Journal of Asian Finance Economics and Business, 8(3), 
11–21.

Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human Decision Processes, 50(2), 179–211. 
https://doi.org/10.1016/0749-5978(91)90020-T

Ajzen, I., & Fishbein, M. (1980). Understanding attitudes and predicting social behavior. Prentice-Hall.

INFORMATION TECHNOLOGY FOR DEVELOPMENT 677

https://doi.org/10.1002/ijfe.1775
https://doi.org/10.1108/jhass-11-2021-0178
https://doi.org/10.1016/0749-5978(91)90020-T


Akpa, A. F., & Chabossou, A. F. (2024). Effect of information and communication technology on cashew nut export in 
Benin. Research in Globalization, 8, 100197. https://doi.org/10.1016/j.resglo.2024.100197

Akpa, A. F., Degbedji, D. F., & Chabossou, A. F. (2024). Assessing the effect of financial inclusion on human capital in West 
Africa: A heterogeneous analysis based on income level. SN Business & Economics, 4(13), 1–18. https://doi.org/10. 
1007/s43546-023-00605-2

Akpa, A. F., Osabohien, R., Ashraf, J., & Al-Faryan, M. A. S. (2023). Financial inclusion and post-harvest losses in West 
African economic and Monetary Union. Agricultural Finance Review, 83(2), 320–332. https://doi.org/10.1108/AFR- 
06-2022-0076

Al-Smadi, M. O. (2023). Examining the relationship between digital finance and financial inclusion: Evidence from MENA 
countries. Borsa Istanbul Review, 23(2), 464–472. https://doi.org/10.1016/j.bir.2022.11.016

Ali, S. H., Law, S. H., Yusop, Z., & Chin, L. (2016). Institutional quality and financial inclusion nexus in developing countries: A 
dynamic panel GMM estimation analysis.

Alliance for Financial Inclusion. (2018). Fintech for financial inclusion: A framework for digital financial transformation. 
Alliance for Financial Inclusion special report. https//www.afi-global.org

Andrianaivo, M., & Kpodar, K. (2012). Mobile phones, financial inclusion, and growth. Review of Economics and 
Institutions, 3(2), 1–30. https://doi.org/10.5202/rei.v3i2.75

Anthony-Orji, O. I., Orji, A., Ogbuabor, J. E., & Nwosu, E. O. (2019). Do financial stability and institutional quality have 
impact on financial inclusion in developing economies? A new evidence from Nigeria. International Journal of 
Social Economics, 11(1), 18–40.

Arellano, M., & Bond, S. (1991). Some tests of specification for panel data: Monte Carlo evidence and an application to 
employment equations. The Review of Economic Studies, 58(2), 277. https://doi.org/10.2307/2297968

Arellano, M., & Bover, O. (1995). Another look at the instrumental variable estimation of error-components models. 
Journal of Econometrics, 68(1), 29–51. https://doi.org/10.1016/0304-4076(94)01642-D

Arora, R. U., & Ratnasiri, S. (2015). Recent growth experiences of Asian tigers: Where does India stand? International 
Journal of Social Economics, 42(2), 143–162. https://doi.org/10.1108/IJSE-09-2013-0202

Arshad, A. (2022). Impact of financial inclusion on food security: Evidence from developing countries. International 
Journal of Social Economics, 49(3), 336–355. https://doi.org/10.1108/IJSE-08-2021-0462

Arvin, B. M., & Pradhan, R. P. (2014). Broadband penetration and economic growth nexus: Evidence from cross-country 
panel data. Applied Economics, 46(35), 4360–4369. https://doi.org/10.1080/00036846.2014.957444

Arvin, M. B., Pradhan, R. P., & Nair, M. (2021). Uncovering interlinks among ICT connectivity and penetration, trade open
ness, foreign direct investment, and economic growth: The case of the G-20 countries. Telematics and Informatics, 60, 
101567. https://doi.org/10.1016/j.tele.2021.101567

Asongu, S., & Asongu, N. (2018). The comparative exploration of mobile money services in inclusive development. 
International Journal of Social Economics, 45(1), 124–139. https://doi.org/10.1108/IJSE-08-2016-0221

Asongu, S. A., & Biekpe, N. (2017). Government quality determinants of ICT adoption in Sub-Saharan Africa. NETNOMICS: 
Economic Research and Electronic Networking, 18(2-3), 107–130. https://doi.org/10.1007/s11066-017-9118-6

Asongu, S. A., & Le Roux, S. (2023). The role of mobile money innovations in the effect of inequality on poverty and 
severity of poverty in Sub-Saharan Africa. Information Systems Frontiers, 26(4), 1565–1579.

Asongu, S. A., Le Roux, S., & Biekpe, N. (2018). Enhancing ICT for environmental sustainability in sub-Saharan Africa. 
Technological Forecasting and Social Change, 127, 209–216. https://doi.org/10.1016/j.techfore.2017.09.022

Asongu, S. A., Nnanna, J., & Acha-anyi, P. N. (2020). Inequality and gender economic inclusion: The moderating role of 
financial access in Sub-Saharan Africa. Economic Analysis and Policy, 65, 173–185. https://doi.org/10.1016/j.eap.2020. 
01.002

Asongu, S. A., & Nwachukwu, J. C. (2016). The mobile phone in the diffusion of knowledge for institutional quality in 
Sub-Saharan Africa. World Development, 86, 133–147. https://doi.org/10.1016/j.worlddev.2016.05.012

Asongu, S. A., & Odhiambo, N. M. (2019a). Governance and social media in African countries: An empirical investigation. 
Telecommunications Policy, 43(5), 411–425. https://doi.org/10.1016/j.telpol.2018.10.004

Asongu, S. A., & Odhiambo, N. M. (2019b). How enhancing information and communication technology has affected 
inequality in Africa for sustainable development: An empirical investigation. Sustainable Development, 27(4), 647– 
656. https://doi.org/10.1002/sd.1929

Asongu, S. A., & Odhiambo, N. M. (2020). Governance, CO2 emissions and inclusive human development in Sub-Saharan 
Africa. Energy Exploration & Exploitation, 38(1), 18–36. https://doi.org/10.1177/0144598719835594

Asongu, S. A., & Odhiambo, N. M. (2022). Mobile technology supply factors and mobile money innovation: Thresholds 
for complementary policies. Journal of Banking Regulation, 23(3), 288–301. https://doi.org/10.1057/s41261-021- 
00167-z

Asongu, S. A., & Odhiambo, N. M. (2023). Bank accounts, bank concentration and mobile money innovations. 
International Journal of Technology Management & Sustainable Development, 22(2), 185–204. https://doi.org/10. 
1386/tmsd_00075_1

Aymar, G. Z. U. J., & Fabrice-Gilles, N. A. (2021). Institutional environment and financial inclusion in Sub-Saharan Africa. 
Modern Economy, 12(3), 477–494. https://doi.org/10.4236/me.2021.123025

678 A. F. AKPA ET AL.

https://doi.org/10.1016/j.resglo.2024.100197
https://doi.org/10.1007/s43546-023-00605-2
https://doi.org/10.1007/s43546-023-00605-2
https://doi.org/10.1108/AFR-06-2022-0076
https://doi.org/10.1108/AFR-06-2022-0076
https://doi.org/10.1016/j.bir.2022.11.016
https//www.afi-global.org
https://doi.org/10.5202/rei.v3i2.75
https://doi.org/10.2307/2297968
https://doi.org/10.1016/0304-4076(94)01642-D
https://doi.org/10.1108/IJSE-09-2013-0202
https://doi.org/10.1108/IJSE-08-2021-0462
https://doi.org/10.1080/00036846.2014.957444
https://doi.org/10.1016/j.tele.2021.101567
https://doi.org/10.1108/IJSE-08-2016-0221
https://doi.org/10.1007/s11066-017-9118-6
https://doi.org/10.1016/j.techfore.2017.09.022
https://doi.org/10.1016/j.eap.2020.01.002
https://doi.org/10.1016/j.eap.2020.01.002
https://doi.org/10.1016/j.worlddev.2016.05.012
https://doi.org/10.1016/j.telpol.2018.10.004
https://doi.org/10.1002/sd.1929
https://doi.org/10.1177/0144598719835594
https://doi.org/10.1057/s41261-021-00167-z
https://doi.org/10.1057/s41261-021-00167-z
https://doi.org/10.1386/tmsd_00075_1
https://doi.org/10.1386/tmsd_00075_1
https://doi.org/10.4236/me.2021.123025


Bagozzi, R. (1982). A field investigation of causal relations among cognitions, affect, intentions, and behaviour. Journal of 
Marketing Research, 19(4), 562–584. https://doi.org/10.1177/002224378201900415

Bayar, Y., Gavriletea, M. D., & Paun, D. (2021). Impact of mobiles phones and internet use on financial inclusion: empirical 
evidence from the EU post communist countries. Technological and Economic Development of Economy, 27(3), 722– 
741. https://doi.org/10.3846/tede.2021.14508

Blundell, R., & Bond, S. (1998). Initial conditions and moment restrictions in dynamic panel data models. Journal of 
Econometrics, 87(1), 115–143. https://doi.org/10.1016/S0304-4076(98)00009-8

Brambor, T., Clark, W. M., & Golder, M. (2006). Understanding interaction models: Improving empirical analyses. Political 
Analysis, 14(1), 63–82. https://doi.org/10.1093/pan/mpi014

Chakravarty, S. R., & Pal, R. (2013). Financial inclusion in India: An axiomatic approach. Journal of Policy Modeling, 35(5), 
813–837. https://doi.org/10.1016/j.jpolmod.2012.12.007

Chatterjee, A. (2020). Information technology for development financial inclusion, information and communication 
technology diffusion, and economic growth: A panel data analysis. Information Technology for Development, 26(3), 
607–635. https://doi.org/10.1080/02681102.2020.1734770

Chinoda, T., & Kwenda, F. (2019). The impact of institutional quality and governance on financial inclusion in Africa: A 
two-step system generalized method of moments approach. Journal of Economic and Financial Sciences, 12(1), 1–9.

Chu, L. K., Minh, P. N., & Huong, T. H. D. (2019). Determinants of financial inclusion: New evidence from panel data analysis. 
https://ssrn.com/abstract

Davis, F. (1989). Perceived usefulness, perceived ease of use, and user acceptance of information technology. MIS 
Quarterly, 13(3), 319–340. https://doi.org/10.2307/249008

Demirguç-Kunt, A., & Klapper, L. F. (2012). Measuring financial inclusion: The global findex database, working paper, 
(6025), World Bank Policy Research.

Evans, O. (2018). Connecting the poor: The internet, mobile phones and financial inclusion in Africa. Digital policy, regu
lation and governance, 20(6), 568–581. https://doi.org/10.1108/DPRG-04-2018-0018

Fishbein, M., & Ajzen, I. (1975). Belief, attitude, intention, and behavior: An introduction to theory and research. Addison- 
Wesley.

Goel, S., & Sharma, R. (2017). Developing a financial inclusion index for India. Procedia Computer Science, 122, 949–956. 
https://doi.org/10.1016/j.procs.2017.11.459

Gupte, R., Venkataramani, B., & Gupta, D. (2012). Computation of financial inclusion index for India. Procedia-Social and 
Behavioral Sciences, 37, 133–149. https://doi.org/10.1016/j.sbspro.2012.03.281

Huang, W., Gu, X., Lin, L., Alharthi, M., & Usman, M. (2023). Do financial inclusion and income inequality matter for human 
capital? Evidence from Sub-Saharan economies. Borsa Istanbul Review, 23(1), 22–33. https://doi.org/10.1016/j.bir. 
2022.09.002

Jayasuriya, R., & Wodon, Q. (2003). Efficiency in reaching the millennium development goals. In World Bank Working 
Paper (9). https://doi.org/10.1596/0-8213-5538-4

Jolliffe, I. T. (2022). Principal component analysis (2nd ed.). Springer.
Kaiser, H. F. (1974). An index of factorial simplicity. Psychometrika, 39(1), 31–36. https://doi.org/10.1007/BF02291575
Kim, D. W., Yu, J. S., & Hassan, M. K. (2018). Financial inclusion and economic growth in OIC countries. Research in 

International Business and Finance, 43, 1–14. https://doi.org/10.1016/j.ribaf.2017.07.178
Kouladoum, J.-C., Wirajing, M. A. K., & Nchofoung, T. N. (2022). Digital technologies and financial inclusion in Sub- 

Saharan Africa. Telecommunications Policy, 46(9), 102387. https://doi.org/10.1016/j.telpol.2022.102387
Lashitew, A. A., Tulder, R. V., & Liasse, Y. (2019). Mobile phones for financial inclusion: What explains the diffusion of 

mobile money innovations? Research Policy, 48(5), 1201–1215. https://doi.org/10.1016/j.respol.2018.12.010
Lenka, S. K., & Barik, R. (2018). Has expansion of mobile phone and internet use spurred financial inclusion in the SAARC 

countries? Financial Innovation, 1–19.
Levine, R. (2005). Finance and growth: Theory and evidence. Handbook of Economic Growth, 1, 865–934. https://doi.org/ 

10.1016/S1574-0684(05)01012-9
Liu, Y., Luan, L., Wu, W., Zhang, Z., & Hsu, Y. (2021). Can digital financial inclusion promote China’s economic growth? 

International Review of Financial Analysis, 78, 101889. https://doi.org/10.1016/j.irfa.2021.101889
Madestam, A. (2014). Informal finance: A theory of moneylenders. Journal of Development Economics, 107, 157–174. 

https://doi.org/10.1016/j.jdeveco.2013.11.001
MAEP, MENC, ITU, & FAO. (2019). Stratégie nationale pour l’e -Agriculture au Bénin 2020–2024.
Muriu, P. W. (2021). Does the quality of institutions matter for financial inclusion? Cross country evidence. International 

Journal of Economics and Finance, 13(7), 27–41. https://doi.org/10.5539/ijef.v13n7p27
Ngono, J. F. L. (2021). Financing women’s entrepreneurship in Sub-Saharan Africa: Bank, microfinance and mobile 

money. Labor History, 62(1), 59–73. https://doi.org/10.1080/0023656X.2020.1851666
Nguyen, Y. H. D., & Ha, D. T. T. (2021). The effect of institutional quality on financial inclusion in ASEAN countries. Journal 

of Asian Finance, Economics and Business, 8(8), 421–431. https://doi.org/10.13106/jafeb.2021.vol8.no8.0421
Niu, G., Jin, X., Wang, Q., & Zhou, Y. (2022). China economic review broadband infrastructure and digital financial 

inclusion in rural China. China Economic Review, 76, 101853. https://doi.org/10.1016/j.chieco.2022.101853

INFORMATION TECHNOLOGY FOR DEVELOPMENT 679

https://doi.org/10.1177/002224378201900415
https://doi.org/10.3846/tede.2021.14508
https://doi.org/10.1016/S0304-4076(98)00009-8
https://doi.org/10.1093/pan/mpi014
https://doi.org/10.1016/j.jpolmod.2012.12.007
https://doi.org/10.1080/02681102.2020.1734770
https://ssrn.com/abstract
https://doi.org/10.2307/249008
https://doi.org/10.1108/DPRG-04-2018-0018
https://doi.org/10.1016/j.procs.2017.11.459
https://doi.org/10.1016/j.sbspro.2012.03.281
https://doi.org/10.1016/j.bir.2022.09.002
https://doi.org/10.1016/j.bir.2022.09.002
https://doi.org/10.1596/0-8213-5538-4
https://doi.org/10.1007/BF02291575
https://doi.org/10.1016/j.ribaf.2017.07.178
https://doi.org/10.1016/j.telpol.2022.102387
https://doi.org/10.1016/j.respol.2018.12.010
https://doi.org/10.1016/S1574-0684(05)01012-9
https://doi.org/10.1016/S1574-0684(05)01012-9
https://doi.org/10.1016/j.irfa.2021.101889
https://doi.org/10.1016/j.jdeveco.2013.11.001
https://doi.org/10.5539/ijef.v13n7p27
https://doi.org/10.1080/0023656X.2020.1851666
https://doi.org/10.13106/jafeb.2021.vol8.no8.0421
https://doi.org/10.1016/j.chieco.2022.101853


Nsiah, A. Y., & Tweneboah, G. (2023). Determinants of financial inclusion in Africa: Is institutional quality relevant? Cogent 
Social Sciences, 9(1), 1–23. https://doi.org/10.1080/23311886.2023.2184305

Nwani, S. E., & Osuji, E. (2020). Poverty in Sub-Saharan Africa: The dynamics of population, energy consumption and 
misery index. International Journal of Management, Economics and Social Sciences, 9(4), 247–270. https://doi.org/ 
10.32327/IJMESS/9.4.2020.13

Okoroafor, D. O. K., Adeniji, S., David, O. O. K., Oluseyi, A. S., & Emmanuel, A. (2018). Empirical analysis of the determi
nants of financial inclusion in Nigeria: 1990–2016. Journal of Finance and Economics, 6(1), 19–25. https://doi.org/10. 
12691/jfe-6-1-3

Ongo Nkoa, B. E., & Song, J. S. (2020). Does institutional quality affect financial inclusion in Africa? A panel data analysis. 
Economic Systems, 44(4), 100836. https://doi.org/10.1016/j.ecosys.2020.100836

Patwardhan, A., Singleton, K., & Schmitz, K. (2018). Financial inclusion in the digital age. International Finance 
Corporation, World Bank, Credit Ease and Stanford Business.

Pradhan, R. P., Arvin, M. B., Bahmani, S., & Bennett, S. E. (2017). Broadband penetration, financial development, and econ
omic growth nexus: Evidence from the Arab League countries. Macroeconomics and Finance in Emerging Market 
Economies, 10(2), 151–171. https://doi.org/10.1080/17520843.2016.1250800

Pradhan, R. P., Arvin, M. B., Hall, J. H., & Bennett, S. E. (2018a). Mobile telephony, economic growth, financial develop
ment, foreign direct investment, and imports of ICT goods: The case of the G-20 countries. Journal of Industrial and 
Business Economics, Springer;Associazione Amici Di Economia e Politica Industriale, 45(2), 279–310.

Pradhan, R. P., Arvin, M., & Norman, B. M. (2015). The dynamics of information and communications technologies infra
structure, economic growth, and financial development: Evidence from Asian countries. Technology in Society 
(Elsevier), 42, 135–149. https://doi.org/10.1016/j.techsoc.2015.04.002

Pradhan, R. P., Arvin, M. B., Norman, N. R., & Bennett, S. E. (2016). Financial depth, internet penetration rates and econ
omic growth: Country-panel evidence. Applied Economics, 48(4), 331–343. https://doi.org/10.1080/00036846.2015. 
1078450

Pradhan, R. P., Bele, S., & Pandey, S. (2013). Internet-growth nexus: Evidence from cross-country panel data. Applied 
Economics Letters, 20(16), 1511–1515. https://doi.org/10.1080/13504851.2013.829170

Pradhan, R. P., Mallik, G., Bagchi, T. P., & Sharma, M. (2018). Information communications technology penetration and 
stock markets-growth nexus: From cross country panel evidence. International Journal of Services Technology and 
Management, 24(4), 307–337. https://doi.org/10.1504/IJSTM.2018.093337

Saba, C. S., Asongu, S. A., Ngepah, N., & Ngoungou, Y. E. (2024). Governance in the exploration of global and regional 
determinants of ICT development. International Journal of Innovation Studies, 8(2), 132–153. https://doi.org/10.1016/ 
j.ijis.2024.02.002

Saptoka, J. B. (2014). Access to infrastructure and human development: Cross-country evidence (Vol. 70). JICA-RI Working 
Paper no. 70. Tokyo: Japan International Cooperation Agency Research Institute. https://www.researchgate.net/ 
publication/261474584_Access_to_Infrastructure_and_Human_Development_Cross-Country_Evidence

Sarma, M. (2008). Index of financial inclusion (Vol. 1, Issue 1).
Schumpeter, J. A. (1934). The theory of economic devel- opment. Leipzig: Dunker and Humbolt. 1912; translated by Redvers 

Opie. Harvard University Press.
Senou, M. M., Ouattara, W., & Acclassato, D. (2019). Financial inclusion dynamics in WAEMU: Was digital technology the 

missing piece? Cogent Economics & Finance, 7(1), 1665432. https://doi.org/10.1080/23322039.2019.1665432
Sethy, S. K., & Goyari, P. (2018). Measuring financial inclusion of Indian states: An empirical study. Indian Journal of 

Economics and Development, 14(1), 111–118. https://doi.org/10.5958/2322-0430.2018.00012.4
Shen, Y., Hueng, C. J., & Hu, W. (2021). Measurement and spillover effect of digital financial inclusion: A cross-country 

analysis. Applied Economics Letters, 28(20), 1738–1743. https://doi.org/10.1080/13504851.2020.1853663
Sikayena, I., Bentum-Ennin, I., Andoh, F. K., & Asravor, R. (2022). Efficiency of public spending on human capital in Africa. 

Cogent Economics & Finance, 10(1), 2140905. https://doi.org/10.1080/23322039.2022.2140905
Tchamyou, V. S. (2017). The role of knowledge economy in African business. Journal of the Knowledge Economy, 8(4), 

1189–1228. https://doi.org/10.1007/s13132-016-0417-1
Tchamyou, V. S. (2021). Financial access, governance and the persistence of inequality in Africa: Mechanisms and policy 

instruments. Journal of Public Affairs, 21(2), e2201. https://doi.org/10.1002/pa.2201
Timbi, S., Nourou, M., & Abdala, Z. (2024). Governance mediates the effect of remittances on financial inclusion in Sub- 

Saharan Africa. Journal of the Knowledge Economy, 15(1), 2874–2894. https://doi.org/10.1007/s13132-023-01134-x
Tsionas, M. (2019). Panel data econometrics: Empirical applications. Candice Janco.
Witt, F. (2015). Le renouveau de l’Afrique subsaharienne: les implications pour le secteur bancaire africain. Banque et 

Finance en Afrique: les acteurs de l’émergence, sous la direction de Dhfer Saidane et Alain Le Noir, Eyrolle, France.
World Bank. (2015). Press release: World bank group and a coalition of partners make commitments to accelerate universal 

financial access. The World Bank.
World Bank. (2018). The little data book on financial inclusion 2015. https://doi.org/10.1596/978-1-4648-0552-3
World Bank. (2022). World development indicators. www.worldbank.org
Yeyouomo, A. K., Asongu, S. A., & Agyemang-Mintah, P. (2023, March). Fintechs and the financial inclusion gender gap in 

Sub-Saharan African countries (Vol. 97, pp. 102695). Pergamonm: Women’s Studies International Forum.

680 A. F. AKPA ET AL.

https://doi.org/10.1080/23311886.2023.2184305
https://doi.org/10.32327/IJMESS/9.4.2020.13
https://doi.org/10.32327/IJMESS/9.4.2020.13
https://doi.org/10.12691/jfe-6-1-3
https://doi.org/10.12691/jfe-6-1-3
https://doi.org/10.1016/j.ecosys.2020.100836
https://doi.org/10.1080/17520843.2016.1250800
https://doi.org/10.1016/j.techsoc.2015.04.002
https://doi.org/10.1080/00036846.2015.1078450
https://doi.org/10.1080/00036846.2015.1078450
https://doi.org/10.1080/13504851.2013.829170
https://doi.org/10.1504/IJSTM.2018.093337
https://doi.org/10.1016/j.ijis.2024.02.002
https://doi.org/10.1016/j.ijis.2024.02.002
https://www.researchgate.net/publication/261474584_Access_to_Infrastructure_and_Human_Development_Cross-Country_Evidence
https://www.researchgate.net/publication/261474584_Access_to_Infrastructure_and_Human_Development_Cross-Country_Evidence
https://doi.org/10.1080/23322039.2019.1665432
https://doi.org/10.5958/2322-0430.2018.00012.4
https://doi.org/10.1080/13504851.2020.1853663
https://doi.org/10.1080/23322039.2022.2140905
https://doi.org/10.1007/s13132-016-0417-1
https://doi.org/10.1002/pa.2201
https://doi.org/10.1007/s13132-023-01134-x
https://doi.org/10.1596/978-1-4648-0552-3
http://www.worldbank.org


Yorulmaz, R. (2013). Construction of a regional financial inclusion index in Turkey. Journal of BRSA Banking and Financial 
Markets, 7(1), 79–101.

Yousafzai, S. Y., Foxall, G. R., & Pallister, J. G. (2010). Explaining internet banking behavior: Theory of reasoned action, 
theory of planned behavior, or technology acceptance model? Journal of Applied Social Psychology, 40(5), 1172– 
1202. https://doi.org/10.1111/j.1559-1816.2010.00615.x

Zeqiraj, V., Sohag, K., & Hammoudeh, S. (2022). Financial inclusion in developing countries: Do quality institutions 
matter? Journal of International Financial Markets, Institutions & Money, 81, 101677. https://doi.org/10.1016/j.intfin. 
2022.101677

Appendix

Construction of IFI

The Financial Inclusion Index (IFI) was designed based on Sarma (2008) and Abdelghaffar et al. (2023). Accordingly, it is a 
composite index that is built using four main indicators of financial inclusion. First, we computed the dimension index 
for each financial inclusion indicator. We calculate the dimension index for the ith financial inclusion indicator, di , using 
the following formula:

di =
Ai − mi

Mi − mi
(A1) 

where i refers to the financial inclusion indicator number, Ai is the actual value of the financial inclusion indicator i in a 
certain country; mi and Mi refers respectively to the minimum and the maximum values of financial inclusion indicator i 
in the group of selected countries. The value of the dimension (di) varies between 0 and 1 (i.e. 0 ≤ di ≤ 1). The higher 
the value of di is, the higher the country’s achievement in dimension i. The methodology we use to compute index of 
financial inclusion is consistent with the studies of Arshad (2022) and Abdelghaffar et al. (2023) and follows the meth
odology used by the United Nations Development Program (UNDP) to compute HDI and other similar indices.

The IFIi for the ith country is computed by applying the following formula:

IFIi = 1 −

�������������������������������������������
(1 − d1)2 + (1 − d2)2 + . . .+ (1 − dn)2

􏽰

��
n
√ (A2) 

where n refers to the total number of financial inclusion indicators used in the study.
For the development of the financial sector and economic growth of a country, financial inclusion is known as an 

essential measure (Arshad, 2022; Sethy & Goyari, 2018). Many methods are used for the construction of financial 
inclusion index using its different indicators (Arora & Ratnasiri, 2015; Arshad, 2022; Chakravarty & Pal, 2013; Goel & 
Sharma, 2017). This study uses indicators such as banking penetration and availability of banking services and usage 
of the banking system to compute the IFI (Arshad, 2022; Goel & Sharma, 2017; Gupte et al., 2012; Sarma, 2008; Yorulmaz, 
2013). In essence, banking penetration is measured by the number of accounts per 1000 people while the availability of 
banking services is referred to the number of ATMs per 100,000 people, number of bank branches per 1000 people, 
bank branches per 1000 square km and ATMs per 1000 square km. Similarly, borrowers from commercial banks per 
1000 adults measure the usage dimension of financial inclusion. By following the study of Arshad (2022), we 
measure financial inclusion using some dimensions such as:(i) the number of commercial bank branches per 
1000 km2; (ii) the number of commercial bank branches per 100,000 adults; (iii) the number of ATMs per 1000 km 
and, (iv) the number of ATMs per 100,000 adults.

The construction of IFI is composed of the four main aforementioned indicators, thus the second formula can be re- 
written as follows:

IFIi = 1 −

��������������������������������������������������
(1 − d1)2 + (1 − d2)2 + (1 − d3)2 + (1 − d4)2

􏽰

��
4
√ (A3) 

where d1, . . . , d4 represents the four dimensions of financial inclusion mentioned above, respectively.

Table A1.  List of countries.

Angola, Benin, Botswana, Burkina Faso, Burundi, Cameroon, Cabo-Verde, Chad, Central African Republic, Comoros, Congo, 
Democratic Republic of Congo, Cote d’Ivoire, Djibouti, Equatorial Guinea, Eswatini, Ethiopia, Gabon, Gambia, Ghana, Guinea, 
Guinea Bissau, Kenya, Lesotho, Madagascar, Mali, Mauritius, Mauritania, Mozambique, Namibia, Niger, Nigeria, Rwanda, 
Senegal, Sierra Leone, South Africa, Sudan, Tanzania, Togo, Uganda, Zambia, Zimbabwe
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Table A2.  Description of financial inclusion variables.

Variables Method of calculation (in each reporting country)
Number of commercial bank branches per 1000 km2 1000*reported number of commercial bank branches/km2

Number of commercial bank branches per 100,000 
adults

100,000*reported number of commercial bank branches/adult 
population

Number of ATMs per 1000 km2 1000*Number of ATMs/km2

Number of ATMs per 100,000 adults 100,000*Number of ATMs/adult population

Table A3.  Descriptive statistics.

Variables Obs. Mean Std. Dev. Min Max
Index of financial inclusion 558 0.074 0.108 0.001 0.612
Political stability 714 −0.604 0.906 −2.880 1.200
Voice and accountability 714 −0.648 0.720 −2.19 0.979
Regulation quality 714 −0.708 0.597 −2.645 1.127
Government effectiveness 714 −0.760 0.597 −1.849 1.057
Rule of law 714 −0.748 0.648 −2.606 1.029
Corruption control 714 −0.652 0.620 −1.816 1.160
Political governance 714 9.17e-11 1.281 −3.440 2.746
Economic governance 714 2.52e-10 1.282 −2.604 4.307
Institutional governance 714 7.87e-10 1.316 −2.153 3.579
General governance 714 1.13e-10 1.627 −2.691 4.389
Internet 686 12.693 14.753 0.155 70.000
Economic growth per capita 714 2199.452 2976.927 128.337 22942.610
Education index 671 0.429 0.116 0.137 0.736
Trade openness 714 0.680 0.389 0.000 3.480
Physical capital 676 22.639 9.118 2.000 81.021

Source: Authors’ computation.
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