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DEVELOPMENT ECONOMICS | RESEARCH ARTICLE

Financial inclusion - economic growth nexus: 
traditional finance versus digital finance in 
Sub-Saharan Africa
Uche Ugwuanyi1, Robinson Ugwuoke1, Edith Onyeanu1, Eze Festus Eze1, 
Abner Isahaku Prince1, Jude Anago1 and Godwin Imo Ibe1*

Abstract:  This study examined the impact of financial inclusion on economic 
growth disaggregated into traditional finance and digital finance with its sub- 
dimension for 29 Sub-Saharan African countries, 2012–2020. The study employed 
the panel feasible generalised least squares and panel system generalised method 
of moment procedures, and the panel vector autoregression Granger causality test. 
The results revealed that for the full sample; (1) Both the traditional and digital 
financial inclusion have positive and significant impact on economic growth, (2) The 
impact of the traditional financial inclusion in magnitude is more than that of the 
digital financial inclusion which also is replicated in the access sub-dimensions, (3) 
Unlike the access sub-dimensions the relative impact of the usage sub-dimension 
shows no large difference between the traditional and the digital finance. For the 
sub samples divided into low-income and middle-income countries; (4) The impact 
of traditional and digital financial inclusion is different across income levels. Both 
traditional and digital finance are positive and significant in middle income coun-
tries while only digital finance is significant in low income countries, (5) Economic 
growth Granger caused more of traditional finance than the traditional finance 
Granger caused economic growth, (6) The access sub-dimension to financial ser-
vices Granger caused more of economic growth than the usage sub-dimension, (7) 
Digital financial inclusion is neutral in middle-income countries but not in low- 
income countries. The study recommends that even as digital finance is the new 
concept in the context of a developing economy, the traditional banking structures 
should not be neglected.

Subjects: Economics and Development; Economics; Finance 

Keywords: economic growth; financial inclusion; traditional financial inclusion; digital 
financial inclusion; panel feasible generalised least squares; panel system GMM; panel 
VAR Granger causality test; SSA

1. Introduction
Over recent years, exploring the dynamics of economic growth and its various determinants has 
been widely discussed in literature. Amongst the numerous factors influencing economic growth, 
financial inclusion has gained attention among scholars, stakeholders, and policymakers 
(Schonerwald & Vernengo, 2016). The focus on financial inclusion stemmed from several global 
demands, such as the Alliance for Financial Inclusion Initiative (AFI) in 2009 and the G20 summit 

Ugwuanyi et al., Cogent Economics & Finance (2022), 10: 2133356
https://doi.org/10.1080/23322039.2022.2133356

Page 1 of 30

Received: 22 June 2022 
Accepted: 04 October 2022

*Corresponding author:  Godwin Imo 
Ibe, Accountancy, University of Nigeria, 
Enugu, Nigeria 
E-mail: godwin.ibe@unn.edu.ng

Reviewing editor:  
Mohammed M Elgammal, Finance 
and Economics, Qatar University, 
Qatar 

Additional information is available at 
the end of the article

© 2022 The Author(s). This open access article is distributed under a Creative Commons 
Attribution (CC-BY) 4.0 license.

http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2022.2133356&domain=pdf
http://creativecommons.org/licenses/by/4.0/


in 2010 (Klapper et al., 2016; Polloni Silva et al., 2021). Consequently, it has led to empirical 
research on the proliferation of financial inclusion globally (Anarfo et al., 2020); its impact on 
economic growth (Dahiya & Kumar, 2020), and income inequality and poverty (Polloni Silva et al., 
2021). The contribution of financial inclusion prompted development institutions such as the 
International Monetary Fund (IMF), the World Bank and African Development Bank (AfDB) to 
fund research on financial inclusion (Ndlovu & Toerien, 2020).

However, around 1.7 billion adults in the world are still unbanked, with 65% of the people in the 
poorest nations without transaction accounts and just 20% saving in the formal financial system 
(Pazarbasioglu et al., 2020). In 2017, the Global Findex report documents that only 33% of bankable 
adults have a transaction account in sub-Saharan Africa (SSA), signifying the region as the highest in 
the number of non-transaction accounts compared to other regions of the world (Demirgüç-Kunt 
et al., 2018). The poor financial inclusion in Africa prompted the development of mobile money, 
a financial technology-based payment method. Mobile money in SSA has grown 11 times between 
2011 and 2020, whereby it accounted for 64% of all global mobile money transaction values, reach-
ing $490 billion in 2020 (GSMA, 2021). The region also accounted globally for 53% of monthly active 
accounts, 45% of global registered mobile money accounts and 48% of registered agents in 2019. 
Presently, on average, in over 20 fragile states with mobile money services (digital financial services), 
there are about 47 mobile money agents for every commercial bank branch, leading to the spread of 
innovative financial products and access to financial services (Espinosa-Vega et al., 2020).

The low financial inclusion is worrisome considering that financial inclusivity can arguably create 
inclusive economic wealth. However, the introduction of digital finance has reduced the burden of 
transaction costs and other inconveniences associated with opening a formal bank account for low- 
income households in developing countries (Pazarbasioglu et al., 2020). Digital financial services have 
made finance more accessible to people in developing countries by making it easier and cheaper to 
get financial services (Fouejieu et al., 2020). Besides the traditional means of financial services open 
to customers in the banks, digital financial services in developing countries have been transforma-
tional with the objective of linking the unbanked to the formal financial system (Kim et al., 2017). The 
financial landscape in developing countries has been reshaped due to mobile money, and the 
traditional banking giants have been bypassed. The likelihood of receiving financial services using 
mobile phones has meaningfully improved financial inclusion (Blancher et al., 2019), bridging the 
prevailing financial infrastructural gap in developing countries (Chatterjee, 2020).

Although theoretical underpinnings imply that finance drive economic growth, specific empiri-
cal evidence is limited concerning both traditional and digital financial inclusion. However, while 
traditional financial inclusion positively affects growth, do digital financial inclusion show the 
same effect in the SSA? And if they do, how much impact comparatively? Does their impact 
differ across different income levels? These questions are relevant and begs for empirical 
answers. Existing empirical research by Menyelim et al. (2021), Ifediora et al. (2022), and 
Adedokun and Ağa (2021) have focused on the influence of traditional or comprehensive 
financial inclusion on the SSA economy. While Mawejje and Lakuma (2019), Nan (2019), and 
Alhassan et al. (2021) looked at the impact of mobile money on economic activities in Uganda 
and SSA countries respectively. There is no study that have examined the comparative impact of 
traditional and digital financial inclusion considering the multidimensional nature of each 
construct in the SSA. Therefore, the motivation for this study is the evidence that traditional 
financial services and mobile money can coevolve (Gosavi 2015) but there is no empirical result 
to show their relative importance in SSA economies with the current growth of financial 
technology in the region. Our study empirically departs from the existing studies, as it compares 
relative importance of traditional and digital finance in the SSA with the advent of and pro-
liferation of digital financial services in the SSA region.

Consequently, this study contributes to the financial inclusion–economic growth nexus in the 
SSA by developing separate indexes for both traditional and digital financial inclusion and their 
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impact on economic growth in the SSA. It provides an opportunity to see how each of the indexes 
has fared in contributing to economic growth in the SSA. This becomes more apparent with the 
recent COVID-19 crisis, where digital finance served as a contactless, secure, and low-cost financial 
tool. Secondly, this study added a wider range of financial inclusion indicators to construct a robust 
composite index of financial inclusiveness, albeit in the dimension of traditional and digital finance 
in the SSA. Thirdly, another contribution is the bundling of both the traditional and digital financial 
inclusion indicators into their access and usage sub-dimensions using principal component analy-
sis (PCA) and estimating their impact on economic growth. This provides the opportunity for 
focused policy actions in relation to each dimension. Fourth, we assume income heterogeneity 
across SSA countries and account for differences in income groupings for low- and middle-income 
countries using World Bank Categorisation 2020. This allows us to understand the role the 
economic stage of a country plays in the different impacts of both traditional and digital financial 
inclusion. Finally, this study applied the generalised least squares (GLS), generalised method of 
moment (GMM), and Panel Granger causality tests to the relationship between financial inclusion 
(disaggregated and sub-dimensions) and economic growth in Sub-Saharan Africa from 2012 to 
2020. The set of techniques was used to scrutinise the sensitivity of the result and create a robust, 
efficient, and reliable estimation.

This paper is structured as follows; Section 2 presents the review of related literature and 
hypothesis development; Section 3 presents the methodology; Section 4 presents the empirical 
results and discussion; and Section 5 is the conclusion remarks and policy implications.

2. Review of Relevant Literature and Hypotheses Development
Generally, the financial sector can be discussed within two broad areas:—financial development 
(financial depth and liquidity) and financial inclusion (financial access; Lenka, 2021). The focus of 
financial development is the integration of financial markets, institutions, and foreign capital flows 
to reduce information, enforcement, and transaction costs (Ibrahim & Alagidede, 2018). However, 
the major objective of financial inclusion is to link the financially underserved to transparent, 
affordable, and reliable financial services to the benefits of mostly the poor (Sarma, 2015; Siddik 
et al., 2019). Financial inclusion and financial development are largely relative concepts; it is 
important to note that a country can be financially developed while still having many people 
who do not have access to formal financial services (Lenka, 2021; Sarma, 2008). Thus, the two 
concepts support economic growth to varying degrees (Li & Wong, 2018). Financial inclusion 
enables the utilisation of financial services such as deposits, loans, and payment systems, resulting 
in investments in businesses, health, and education, thus, influencing the economy (Demirgüç- 
Kunt et al., 2018; Klapper et al., 2016; Von Fintel & Orthofer, 2020).

A large body of theoretical literature has highlighted the importance of the financial sector in 
economic growth (Mckinnon, 1973; Schumpeter, 1912; Shaw, 1973). In the distribution of scarce 
economic resources, the role of the financial sector is vital in providing low-cost financial services, 
thus encouraging economic growth (Chen et al., 2021). Financial inclusiveness improves the 
economy through multiple channels—(1) provision of low and efficient payment methods 
(Ahmad et al., 2021). (2) improvement in the distribution of economic resources (Omar & Inaba, 
2020). (3) risk sharing and innovation (Jack & Suri, 2014; Yao et al., 2022). (4) provision of 
information on availability and possible investment opportunities (Abramova et al., 2022; Ozili, 
2018). Besides, the effect of traditional financial inclusion on economic growth is felt in two major 
ways. The first is the provision of low-cost financial services to the underserved, which encourages 
more economic activity, increased total output, and better wellbeing (Adedokun and Aga 2021; 
Nanda & Kaur, 2016). The second channel is creating a pool of savings through giving the 
unbanked access to deposit and insurance services, which flows to the financial markets. Of 
course, the second channel guarantees long term investments through efficient allocation of 
funds, leading to increased employment and more productivity (Ramkumar, 2017; Yoko, 2010). 
Yet, traditional finance is often inundated by risk taking and higher cost, which marks the begin-
ning of financial crises (Maruta et al., 2020). On the other hand, in the last decade, Financial 
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Technology (FinTech), also known as digital finance, has developed and grown popular in bringing 
innovative financial services and products to people via mobile phones, personal computers, the 
internet, and cards (Manyika et al., 2016). FinTech has introduced innovative means of interaction 
and communication between borrowers and lenders.

Digital financial services are revolutionising the payment, savings, and lending environments, 
especially in the context of financial inclusion (Ozili, 2018). The fintech growth may successfully 
reduce transaction costs and ease information asymmetry within the financial system due to more 
customer testing, information sharing and risk assessment that are made easier. It therefore 
boosts entrepreneurship (Honglei, 2021; Yin et al., 2019), increases household income (Zhang 
et al., 2020), increases household consumption (Li et al., 2019), encourages international trade 
(Fernandes et al., 2019), improves financial development (Fu et al., 2020; Meifang et al., 2018; Wu 
et al., 2020) with these proxies widely documented to contribute to economic growth (Appiah- 
Otoo & Song, 2022; Peia & Roszbach, 2015; Hook, and Singh 2014). However, modern technologies 
even with its positive impacts, also attracts people that abuse the technology for financial gains 
such as cybercriminals and fraudsters (M. A. Ali et al., 2019; McAfee, 2018). Disruptive technology 
emerged the same time with new fraud vectors making existing detection systems obsolete 
(Ryman-Tubb et al., 2018). While there is progress in the fight against digital crime, it requires 
a lot of resources (Achim et al., 2021; Gogolin, 2010), which could result in a net loss to the 
economy.

Previous empirical literature has shown that financial inclusion positively influences economic 
growth. For example, Thomas et al. (2017) discovered in South Asia that financial accessibility 
positively influences economic growth. Kim et al. (2017) examined how financial inclusion relates 
to economic growth of 55 Organisation of Islamic Countries. The study found that financial 
inclusion affects economic and, they have mutual causality. While Menyelim et al. (2021) and 
Adedokun and Ağa (2021) used a panel of several sub-Saharan African countries and discovered 
that financial inclusion positively influences economic growth. Several other empirical studies have 
discovered that financial inclusion, both traditional and digital financial inclusion, have a positive 
effect on economic growth (Alhassan et al., 2021; Dahiya & Kumar, 2020; Emara & Said, 2021). In 
relation to the relationship between financial inclusion and economic growth, Shen et al. (2021) 
found that digital financial inclusion positively affects economic growth, with spatial effect to other 
neighbouring countries. Mawejje and Lakuma (2019) and Nan (2019) discovered that mobile 
money has a positive effect on aggregate economic activity in Uganda and SSA, respectively. 
While Myovella et al. (2020) discovered that digitization of the economy fosters economic growth 
in OECD and SSA economies. Ahmad et al. (2021) reported that digital financial inclusion affects 
economic growth in China significantly. M. A. Ali et al. (2019) empirically observed that financial 
inclusion encouraged economic growth in Islamic Development Bank member countries. Thus, due 
to the significant growth of the digital financial services over the traditional financial services, 
reflecting in more financial inclusion (Espinosa-Vega et al., 2020), we hypothesis that: 

H1: Both traditional and digital finance influence economic growth with differing magnitudes in SSA 
countries.

Additionally, providing an explanation of the cross-country and time differences in economic 
growth led to two major economic growth models—exogenous and endogenous growth models. 
The highpoints of the exogenous growth model are labour productivity (Domar, 1946) and tech-
nological progress that happened outside the system (Solow, 1956), which are referred to as 
factors that explain the economic growth differentials around the world economies. However, 
the model does not recognise the efficiency factors like a suitable regulatory environment, 
macroeconomic conditions, and savings-investment transforming institutions (Chirwa & 
Odhiambo, 2018). In contrast, the interest of the endogenous growth model lies in human, 
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intellectual, and innovative capital in describing the growth differentials over time and across 
countries (Chirwa & Odhiambo, 2018; Romer, 1986). The new growth theory assumes that tech-
nological progress happens through innovation in the form of processes, products, and markets; 
mostly determined by economic outcomes. Quite a few scholars in the endogenous growth frame-
work have documented the part played by traditional financial services (Ibrahim & Alagidede, 
2018) and financial technology (e.g., mobile money; Srouji, 2020). The impact of traditional or 
digital finance on economic growth could vary according to income levels or groupings of 
a country. The difference in income level might increase the use of financial technology and 
then economic growth by increased investment and employment (Feng et al. 2019). Besides, the 
growth effect of financial inclusion is contingent on numerous factors, such as the level of financial 
development, income level, investment, education level and employment (Bekele, 2022; Zins & 
Laurent, 2016). These factors are mostly found in higher-income countries than low-income 
countries. These factors aid to expand the spill-over effect of digital finance on economic growth. 
Digital financial inclusion can benefit the economy in a variety of ways, including increased firm 
operational efficiency, which leads to increased income and savings (Schneider, 2018); meeting the 
needs of low-income users through lower financial service costs (Lu et al., 2022) and closing the 
rural-urban income gap (Zhang et al., 2019). Also, it facilitates the reduction of financial con-
straints for micro, small, and medium enterprises (Lu et al., 2022; Yang & Zhang, 2020). Thus, we 
present the following hypothesis: 

H2: The impact of traditional and digital finance on economic growth is heterogeneous across 
different income groups is the SSA

In addition, it is difficult to ascertain the direction of the casual relationship between economic 
growth and financial inclusion without empirics. Previous research on the finance-growth nexus 
proposed four hypotheses: supply-leading hypothesis (SLH), demand-following hypothesis (DFH), 
feedback hypothesis (FH), and neutrality hypothesis (NH). The SLH proposed that the financial 
sector precedes economic growth, and it happens through accelerating efficiency in financial 
services and institutions and enhancing capital accumulation. Cihak et al. (2016) put forward 
that a significantly greater rate of growth is observed in sectors that, to an extent, rely on external 
finance in economies with higher levels of financial depth. Sharma (2016) and Lenka and Sharma 
(2017) found that causality runs from financial inclusivity to economic growth in India. Second, the 
DFH suggests that the growth of the economy precedes the financial sector. The argument 
presented by DFH is that economic expansion drives the demand for financial services, which 
improves institutional efficiency, payment mechanisms, and diversifies investment risks. Pradhan 
et al. (2015) observed a causal relationship running from economic growth to the financial sector. 
Third, the FH suggests a bidirectional causal relationship between economic growth and the 
financial sector. It is that the economy and the financial sector are interconnected so that they 
cause each other at the same time. Empirical studies such as M. A. Ali et al. (2019), Singh and 
Stakic (2020), and Thathsarani et al. (2021) documented a feedback mechanism between financial 
inclusion and economic growth. Also, Siddik et al. (2019), Sethi and Acharya (2018) and Gourene 
and Mendy (2019) found in their study that economic growth and financial inclusion have bidirec-
tional relationship. Other studies such as Bara et al. (2016) and Bara et al. (2016) confirmed 
bidirectional causality between financial innovation and economic growth. However, Sharma 
(2016), and Gourène and Mendy (2019) provide indications for the neutrality hypothesis between 
financial inclusion and economic growth. Since there is no consensus on the direction of causality 
between financial inclusion and economic growth, it is imperative to investigate the causal 
relationship between disaggregated financial inclusion levels and economic growth in the SSA 
countries. Therefore, we outline the following hypothesis: 

H3: There is no causality between economic growth and, traditional and digital finance in the SSA

Ugwuanyi et al., Cogent Economics & Finance (2022), 10: 2133356                                                                                                                                  
https://doi.org/10.1080/23322039.2022.2133356                                                                                                                                                       

Page 5 of 30



3. Methodology

3.1. Data
Panel data was used to investigate the impact of financial (traditional and digital) inclusion on the 
economic growth of 29 SSA countries, further divided into low-income and middle-income, from 
2012–2020. The 13 low-income countries are Benin, Burkina Faso, Chad, Guinea, Madagascar, Mali, 
Mozambique, Niger, Rwanda, Sudan, Togo, Uganda and Zimbabwe while the 16 middle-income 
countries are Angola, Botswana, Cameroon, Congo Republic, Cote d’Ivoire, Eswatini, Ghana, Kenya, 
Lesotho, Mauritius, Namibia, Nigeria, Senegal, Seychelles, South Africa and Zambia. It is important 
to note that 2012 was chosen as the starting year because of the introduction of mobile money in 
that year, reflecting the expansion of digital financial services in developing countries (Demirguc- 
Kunt & Klapper, 2012; Nguyen, 2020). The choice of the countries included in the study was based 
on data availability.

We choose GDP per capita (GDPPC) at constant 2010 US$ as proxy for economic growth 
(Adedokun & Ağa, 2021; Kim et al., 2017; Thathsarani et al., 2021). The GDPPC value is sourced 
from the World Bank’s World Development Indicators (World Bank, 2020) and expressed in natural 
logarithm. We measured financial inclusion in this study in accordance with the work of Khera 
et al. (2021), Ismael and Ali (2021), and Nguyen (2020), who measured both traditional (TFI) and 
digital (DFI) financial inclusion and its dimensions—traditional access sub-dimensions (TADI), 
digital access sub-dimensions (DADI), traditional usage sub-dimensions (TUDI), and digital usage 
sub-dimensions (TADI). The indicators for financial inclusion were obtained from the Financial 
Access Survey Database of the International Monetary Fund (IMF, 2020) and normalised with 
a natural logarithm.

Evidence from literature has also shown that economic growth could be influenced by macroeco-
nomic as well as demographic factors. Therefore, for the control variables, we included total invest-
ment as a share of GDP (INV), total population of ages 15–64 (POP), trade openness (TROP), 
government expenditure as a share of GDP (GEX), primary school enrolment ratio (PSE) and inflation 
rate (INF) following other previous empirical studies (see, Adedokun & Ağa, 2021; Ahmad et al., 2021; 
Menyelim et al., 2021) and were sourced from the World Bank World Development Indicators (World 
Bank, 2020). Table 1 is the summary of variables, description, and sources.

3.2. Measurement and Construction of Financial Inclusion Index
Predictably, there is no consensus when it comes to measuring financial inclusiveness, as there is 
with defining financial inclusion, and it has given rise to several scholars using varied financial 
inclusion indicators. Some of the studies (see, Demirguc-Kunt & Klapper, 2012; Demirgüç-Kunt 
et al., 2018, 2015) used individual indicators which could only provide a fractional indication of the 
financial inclusiveness and coverage level in an economy (Sarma 2016; Nguyen, 2020). Considering 
the limitation of the individual measures of financial inclusion, a multidimensional approach has 
been deemed appropriate, combining different dimensions—access, penetration, usage, and bar-
riers (Sarma, 2008). Sarma (2008) used the United Nations Development Program (UNDP) for the 
human development index (HDI) in constructing the financial inclusion index. Many studies have 
used this method (see, Huang & Zhang, 2019; Kim, 2016; Sethi & Sethy, 2019). However, the 
limitation of the UNDP’s approach is that it assigns arbitrary or equal weights based on experience 
or academic intuition of the researcher (Singh & Stakic, 2020). Therefore, another approach— 
principal component analysis—was introduced by Clamara and Tuesta (2014) and has been 
employed by other studies (see, Nguyen, 2020). This approach normalised each variable with 
a weighted geometric mean. Due to the multidimensionality of financial inclusion, there is still 
controversy over the variables to be included. Variables that capture payments, loans, and deposits 
are deemed appropriate and are aggregated to measure financial inclusion, especially the access 
and usage dimensions of financial services (Demirguc-Kunt & Klapper, 2012; Demirgüç-Kunt et al., 
2018, 2015).
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For the access dimension, the financial system is inclusive when it is reachable and widely 
penetrated in society. In our study, we used six indicators to measure traditional access dimen-
sions; number of deposit accounts with commercial banks, credit unions, and credit cooperatives 
per 1,000 adults (TAD1); number of commercial banks, microfinance institutions, and credit unions 
and credit cooperatives loan accounts per 1,000 adults (TAD2); number of commercial banks, 
microfinance institutions, and credit unions and credit cooperatives branches per 100,000 adults 
(TAD3) number of ATMs per 100,000 adults (TAD4) (demographic spread); number of commercial 
banks, microfinance institutions, and credit unions and credit cooperatives branches per 1,000 km2 
(TAD5); and number of ATMs per 1,000 km2 (TAD6) (geographic spread). On the other hand, we 
measured the access dimension of digital financial inclusion with four indicators: mobile money 
accounts per 100,000 adults (DAD1); number of mobile money agents per 100,000 adults (DAD2) 
(demographic spread); number of mobile money agents per 1,000 km2 (DAD3) (geographic 
spread); and mobile cellular subscription per 100 people (DAD4). Mobile cellular subscriptions 
were included to measure digital infrastructure.

On the other hand, although having access to financial services is necessary, it is not sufficient 
without people making use of them. In this study, we used two indicators to measure the usage of 
traditional financial inclusion, which are commercial banks’, credit unions’, and credit cooperatives’ 
outstanding deposits as a percentage of GDP (TUD1) and commercial banks’, microfinance institu-
tions’, and credit unions’ and credit cooperatives’ outstanding loans as a percentage of GDP 
(TUD2). For the usage sub-dimension of digital financial inclusion, we utilised the number of mobile 

Table 1. Variables, Description and Sources
Variable Description Type Sources
GDPPC Gross Domestic Product, at constant 2010 US$—a measure of 

economic growth
Dependent World Bank 

(2020)

TFI Traditional Financial Inclusion Index—a measure of the access and 
usage dimensions of bank-based of financial inclusion

Independent Authors’ 
PCA

DFI Digital Financial Inclusion Index—a measure of the access and 
usage dimensions of digital payment system linked to financial 
technology

Independent Authors’ 
PCA

TADI Traditional Access Dimension Index—a measure of reachability and 
wide penetration of traditional finance

Independent Authors’ 
PCA

TUDI Traditional Usage Dimension Index—a measure of the level of 
utilization of the traditional finance

Independent Authors’ 
PCA

DADI Digital Access Dimension Index—a measure of reachability and wide 
penetration of digital finance

Independent Authors’ 
PCA

DUDI Digital Usage Dimension Index—a measure of the level of utilization 
of the digital finance

Independent Authors’ 
PCA

INV Total investment as a share of GDP—a measure of the aggregate 
contribution of capital made in an economy over a year.

Control World Bank 
(2020)

POP Total population of ages 15–64—a measure of the level of labour 
force participation.

Control World Bank 
(2020)

TROP Trade Openness—the sum of the imports and exports expressed as 
a ratio of GDP, measuring the level of international trade

Control World Bank 
(2020)

GEX Government expenditure as a share of GDP—government 
expenditures for purchases of goods and services which measures 
government participation in the economy.

Control World Bank 
(2020)

PSE Primary school enrolment ratio—a measure of human capital Control World Bank 
(2020)

INF Inflation rate—a measure of the annual change in the cost of 
specific basket of consumer goods and services

Control World Bank 
(2020)

Note: PCA means principal component analysis 
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money transactions per 1000 adults (DUD1) and the total volume of mobile money transactions (% 
of GDP) (DUD2).

To construct the indexes (aggregated, disaggregated, and the dimensions) of financial inclusion 
in this study, the principal component analysis (PCA) was applied to guarantee robustness and 
circumvent the problem of multi-collinearity. The PCA method is used because financial inclusion is 
an unobservable construct and it cannot be measured with a quantitively straightforward method 
(Camara & Tuesta, 2014). PCA is a multidimensional method that transforms several variables that 
are correlated into an uncorrelated small number of variables. It uses the original variables’ 
weighted linear combinations to construct each component, which allows larger variances in the 
principal components (Jolliffe, 2002). This process reduces a set of observed variables into principal 
components which retain information from the original set of variables as much as possible. Unlike 
the method used by Sarma (2008), the PCA method is less random in assigning weights. However, 
it depends on the existing data.

Table 2 provides the descriptive statistics of the variables in our regressions. The GDPPC averaged 
3.21, with the difference between the minimum and maximum greater than 1.5, showing a relative 
income gap between the countries. Similarly, some of the control variables maintained a fair 
spread, except population growth and inflation, which showed a wide gap between the minimum 
and maximum values. Finally, the disaggregated financial inclusion indicators (TFI, DFI) and their 
sub-dimensions (TADI, TUDI, DADI and DUDI) have similar values in terms of the standard devia-
tions, although they show a large difference between the maximum and minimum values. Also, 
Figure 1 reveals the association between the various indexes of financial inclusion, their dimen-
sions, and GDP per capita. It reveals that the indexes from the traditional financial inclusion 
dimension have a positive relationship with GDP per capita while the indexes from the digital 
financial inclusion dimension have a negative relationship with economic growth. However, the 
trend relationship is not enough to make an inference; therefore, the regression analysis.

3.3. Model Specification and Estimation Strategy
After the review of both theoretical and empirical literature, to estimate the impact of financial 
inclusion (traditional and digital finance) on economic growth in the SSA, the model specification is 
in line with Nizam et al. (2020), and Ahmad et al. (2021). The model is specified as follows: 

GDPPCit ¼ αi þ βFIit þ δjXj;it þ vi þ ft þ uit (1) 

where GDPPCit is the log of GDP per capita for country i at time t, FI represents the index of 
different disaggregates of financial inclusion and its dimensions, Xj;t is the vector of control 
variables which include total investment as a share of GDP (INV), total population (POP), trade 
openness (TROP), Government expenditure as a share of GDP (GEX), primary school enrolment ratio 
(PSE), and inflation rate (INF). α is the intercept coefficient, β is the coefficient parameter for the 
financial inclusion measures, δj is the vector of parameters for the control variables, vi represents 
the country-specific effects, ft is the time-invariant factor and uit is the random error term.

First, to estimate Equation (1), the fixed and random effect estimation is the most considered 
method, with the Hausman test used to select of the better suited of the two models. However, it is 
not consistent with autocorrelation and heteroscedasticity. Therefore, the Wooldridge autocorre-
lation test (Wooldridge, 2010) and the groupwise heteroskedasticity modified Wald test (Greene, 
2002) were employed to guarantee reliable estimates. It is found that there are autocorrelation 
and heteroskedasticity problems (see the Wooldridge and the modified Wald tests in Table 3–5) 
and these invalidates the use of traditional random and fixed effects. Thus, we employed the 
Feasible Generalized Least Squares (FGLS) method (Parks, 1967) to estimate Equation (1), due to its 
capability to resolve the issues of heteroskedasticity across panels and autocorrelation within 
panels. While Feasible Generalized Least Squares uses the approach in the random-effects 
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estimation, we likewise estimated the fixed-effects FGLS (FE-GLS) by including the country-specific 
dummy variables and eliminating the intercepts.

Further, in empirical growth models, another important issue worth consideration is the dynamic 
effects. It has been empirically shown that the present value of economic growth is related to its 
past value (M. A. Ali et al., 2019; Van et al., 2019). Therefore, we take account of the dynamic effect 
of the growth model by including the lagged GDP per capita in the RHS of Equation (1). The 
dynamic model is expressed in Equation (2): 

GDPPCit ¼ αi þ γGDPPCit� 1 þ βFIit þ δjXj;it þ vi þ ft þ uit (2) 

where GDPPCit� 1 is the lagged value of the dependent variable.

To estimate Equation (2), the study employed the generalised method of moments, which can 
control for simultaneity and endogeneity in the model to improve the accuracy and consistency of 
the results. Specifically, in this study, we employed the Arellano and Bover (1995) and Blundell and 
Bond (1998) estimation techniques for the dynamic panel model. Also, the GMM method is 
appropriate for the reduced-form models, thereby giving parsimonious models relative to other 
regression techniques. Meanwhile, countries have differences in their macroeconomic, demo-
graphic, and governance factors, which other techniques find it difficult to handle. However, the 
GMM technique handles this issue of country-specific effects (unobserved heterogeneity) by 
employing the Helmet transformation (Arellano & Bover, 1995; Love & Zicchino, 2006). The GMM 
technique can handle heteroskedasticity, autocorrelation, and omitted variable biases. 
Furthermore, in line with other studies that have used GMM application, the Arellano and Bond 
autocorrelation [AR(2)] is not rejected, while the over-identification restrictions (OIR) tests of 
Sargan and Hansen are rejected. It shows that the model does not suffer from the problem of 
autocorrelation and that the instruments are valid, respectively. Similarly, to avoid instrument 
proliferation, the instruments used are less than the number of cross sections. Nonetheless, the 
Arellano and Bover (1995) and Blundell and Bond (1998) have two alternatives-one step and two 
step GMM estimators. The two-step option is more asymptotically efficient because of the optimal 
weighting matrix, which is not available in the one-step option. So, in this study, we implemented 
the two-step GMM estimator.

Table 2. Descriptive Statistics of Variables
Variable Obs Mean Std. Dev. Min Max
GDPPC 261 3.205525 0.3936734 2.645612 4.201778

TFI 261 1.15E-09 1.272171 −4.385016 3.084587

DFI 261 −6.51E-09 1.343258 −3.682958 2.246802

TADI 261 5.36E-09 1.854058 −5.841026 4.748164

TUDI 261 −9.58E-09 1.354956 −5.867438 2.979672

DADI 261 7.66E-09 1.619029 −3.900151 2.673748

DUDI 261 −1.65E-08 1.29094 −4.400883 2.107788

INV 258 1.370758 0.1597989 0.8697421 1.899826

POP 261 6.809748 0.6192946 4.789433 8.044932

TROP 259 1.780785 0.3365039 −0.1053346 2.335424

GEX 255 1.170892 0.1974187 0.5547934 1.608029

PSE 206 2.012824 0.0751121 1.822269 2.168986

INF 257 9.490592 39.47317 −3.233389 557.2018

Note: All variables are in natural logarithm except inflation (INF). 
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3.4. Panel Granger Causality Test
To estimate the causal relationship between financial inclusion (traditional and digital) and 
economic growth, we employ panel causality test developed by Holtz-Eakin et al. (1988). The 
model is an offshoot of a panel vector autoregressive model developed as an alternative to 
simultaneous equation model (Love & Zicchino, 2006). The panel-vector autoregressive (PVAR) 
model is the combination of the traditional VAR method (looking at all variables as endogenous), 
and the panel-data method (allowing for unobserved individual heterogeneity) with fixed effects 
which gives a consistency of the estimation (Love & Zicchino, 2006). Thus, the study specifies the 
following PVAR model given that the innovations possess the following: 
E½εi;t� ¼ 0; E½ε0i;tεi;t� ¼ � and E½ε0i;tεi;s�= 0 for all t > s. 

Figure 1. Various Indexes of 
Financial Inclusion and GDP per 
capita.
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Zit ¼ ϕi þ A Lð ÞZit þ fi þ εit (3) 

Where ϕi, is the vector of constant terms for each variable, A Lð Þ is the lag operator, and Zit 

represents a vector of all endogenous variables. Subscripts i and t are country and time observa-
tions respectively while ƒi denotes the fixed effect, while εi,t represents the vector of idiosyncratic 
errors. The above parameters in Equation (3) may be estimated with the fixed effects jointly or, 
without the fixed effects after transformation, and applying equation-by-equation ordinary least 
squares (OLS). Given that lagged dependent variables will appear in the right-hand side of the 
system of equations even with large N, estimates would still be biased (Nickell, 1981), though the 

Table 4. The Access sub dimension (Traditional and Digital) and GDP per capita
Access Dimension of Traditional 

Financial Inclusion
Access Dimension of Digital Financial 

Inclusion

FGLS 
(10)

FE-GLS 
(11)

GMM 
(12)

FGLS 
(13)

FE-GLS 
(14)

GMM 
(15)

GDPPC-1 0.918*** 
(0.014)

1.019*** 
(0.011)

TADI 0.065*** 
(0.007)

0.010*** 
(0.002)

0.012*** 
(0.002)

DADI 0.005** 
(0.024)

0.002*** 
(0.001)

0.002*** 
(0.001)

INV −0.052 
(0.033)

0.026** 
(0.011)

−0.001 
(0.012)

−0.025 
(0.448)

0.032*** 
(0.011)

0.056*** 
(0.013)

POP −0.259*** 
(0.020)

0.480*** 
(0.011)

−0.035*** 
(0.012)

−0.384*** 
(0.020)

0.478*** 
(0.011)

0.008 
(0.009)

TROP −0.025 
(0.023)

0.005 
(0.010)

−0.003 
(0.004)

−0.023* 
(0.012)

−0.002 
(0.010)

−0.010** 
(0.004)

GEX −0.017 
(0.036)

0.019 
(0.014)

−0.008 
(0.009)

0.021 
(0.032)

0.019 
(0.014)

−0.010 
(0.014)

PSE −0.282* 
(0.146)

0.061 
(0.037)

−0.232*** 
(0.053)

−0.527*** 
(0.136)

0.072** 
(0.036)

0.227*** 
(0.049)

INF −0.0010* 
(0.0001)

−0.0001*** 
(0.0000)

−0.0001*** 
(0.0000)

−0.0001** 
(0.0000)

−0.0001*** 
(0.0000)

−0.0001*** 
(0.0000)

Constant 5.669*** 
(0.373)

2.636*** 
(0.446)

6.912*** 
(0.373)

1.446 
(0.889)

Mod. Wald 263.60*** 362.56***

Wooldridge 55.04*** 49.96***

VIF 1.47 1.31

D-W-H 30.42*** 5.78***

Wald Chi2 
Test

505.31*** 1.29e+07*** 559.17*** 1.25e+07***

F test 32,160.08*** 6071.67***

AR(1) 0.670 0.083

AR(2) 0.138 0.230

Hansen 0.507 0.284

Obs 201 201 173 201 201 173

Instruments 28 28

Countries 29 29 29 29 29 29

Notes: (1) FGLS, FE-GLS, and GMM refers to feasible generalised least squares, fixed effect feasible generalised least 
squares and two step system generalised method of moment respectively; (2) *, **, *** represents statistical 
significance at 10%, 5% and 1% level respectively. The value of the Variance Inflation Factor (VIF) is less than 10 
signifying no multicollinearity in the models. The non-significant value of AR (2) and Hansen test for overidentification 
restriction show no second-order autocorrelation in the error terms and the validity of instruments respectively. 
Standard errors are in parentheses. 
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bias will be approaching zero with larger N. However, the GMM based approach has been proposed 
for consistent estimates, especially in large N and fixed T method when the moment condition 
assumption is not satisfied (Love & Zicchino, 2006). As a result of the panel data size in this study, 
the panel VAR model used one lag order to evade the problem of parameter deviation due to the 
degree of freedom (Abrigo and Love 2016). After the PVAR regression, the Granger causality can be 
estimated to test the direction of causality. The choice of this method is due to the micro data 
nature of our observations and the presence of endogeneity in the models.

Table 5. The Usage sub dimension (Traditional and Digital) and GDP per capita
Usage Dimension of Traditional 

Financial Inclusion
Usage Dimension of Digital Financial 

Inclusion

FGLS 
(16)

FE-GLS 
(17)

GMM 
(18)

FGLS 
(19)

FE-GLS 
(20)

GMM 
(21)

GDPPC-1 0.958*** 
(0.015)

1.004*** 
(0.008)

TUDI 0.008** 
(0.004)

0.006** 
(0.002)

0.007*** 
(0.002)

DUDI 0.005 
(0.004)

0.004*** 
(0.001)

0.009*** 
(0.002)

INV 0.008 
(0.029)

0.015 
(0.013)

0.017 
(0.015)

−0.024 
(0.036)

0.042*** 
(0.012)

0.058*** 
(0.009)

POP −0.302*** 
(0.036)

0.489*** 
(0.011)

−0.029* 
(0.016)

−0.400*** 
(0.021)

0.466*** 
(0.011)

−0.018*** 
(0.006)

TROP −0.012 
(0.013)

−0.001 
(0.011)

−0.002 
(0.040)

−0.027 
(0.017)

0.001 
(0.010)

−0.019*** 
(0.004)

GEX −0.029 
(0.026)

0.001 
(0.016)

−0.012 
(0.010)

−0.023 
(0.039)

0.023* 
(0.014)

−0.031*** 
(0.010)

PSE −0.246* 
(0.126)

0.050 
(0.036)

−0.003 
(0.049)

−0.558*** 
(0.160)

0.104*** 
(0.035)

0.065* 
(0.032)

INF −0.0001*** 
(0.0000)

−0.0001*** 
(0.0000)

−0.00004*** 
(0.0000)

−0.0001** 
(0.0000)

−0.0001*** 
(0.0000)

−0.00004*** 
(0.00000)

Constant 5.784*** 
(0.400)

2.066*** 
(0.672)

7.082*** 
(0.418)

5.097*** 
(0.828)

Mod. Wald 317.55*** 362.13*** 361.32*** 362.13***

Wooldridge 54.27*** 48.41*** 51.34*** 48.41***

VIF 1.34 1.34

D-W-H 11.29*** 11.37***

Wald Chi2 
Test

96.94*** 1.08e+07*** 522.61*** 1.64e+07***

F test 30,234.98*** 67,120.17***

AR(1) 0.223 0.073

AR(2) 0.117 0.195

Hansen 0.321 0.197

Obs 201 201 173 201 201 173

Instruments 28 28

Countries 29 29 29 29 29 29

Notes: (1) FGLS, FE-GLS, and GMM refers to feasible generalised least squares, fixed effect feasible generalised least 
squares and two step system generalised method of moment respectively; (2) *, **, *** represents statistical 
significance at 10%, 5% and 1% level respectively. The value of the Variance Inflation Factor (VIF) is less than 10 
signifying no multicollinearity in the models. The non-significant value of AR (2) and Hansen test for overidentification 
restriction show no second-order autocorrelation in the error terms and the validity of instruments respectively. 
Standard errors are in parentheses. 
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4. Results and Discussion

4.1. Baseline Result
Table 3 presents the baseline results from different estimation strategies using the indexes of 
disaggregated financial inclusion on economic growth. As earlier described, the FGLS and FE-GLS 
methods were used to estimate all the models due to heteroskedasticity and autocorrelation in 
the models. However, also due to the issue of endogeneity, which is significant in the models [see 
Durbin-Wu-Hausman (D-W-H) test in Table 3], we estimated the two step GMM as they tend to 
reduce biasness and increase consistency. So, in the event of inconsistency in the estimation 
results between the models, our explanation will be focused on the GMM strategy. The results 
for the traditional financial inclusion index are shown in columns 1 to 3, the digital financial 
inclusion index is in columns 4 to 6, while the comprehensive financial inclusion index is in columns 
7 to 9.

The lagged value of economic growth (GDPPC-1) has a positive and significant impact on the 
current value considering that all coefficients in the GMM estimation (see column 3, 6, and 9) are 
found to be positive. Therefore, the results demonstrate that there seems to be no conditional 
convergence where smaller countries in terms of income per capita grow faster than higher 
income countries in SSA. Regarding economic growth in sub-Sahara Africa, all financial inclusion- 
related indexes are positive and significant, indicating great potential to increase economic growth 
in the countries contained in the analysis. These results indicate that whether it is traditional 
financial inclusions or digital financial inclusions, increased accessibility to financial services leads 
to increased involvement in economic activities by firms and households that have had credit 
constraints. This agrees with the financial inclusion and growth literature (see, Adedokun & Ağa, 
2021; Shen et al., 2021; Ahmad et al., 2021 and others). Financial inclusion increases the accu-
mulation of credit and assets, and digital finance improves economic growth through efficiency in 
financial services. Digital financial inclusion encourages the underserved in SSA to contribute more 
to economic activities by utilizing smartphones to make and receive payments.

Thus, the empirical results reveal that traditional financial inclusion has more pronounced 
impact than the digital financial inclusion on economic growth, by this means confirming hypoth-
esis 1. In terms of magnitude, economic growth increases by 1% and 0.2% for any 1% increase in 
the traditional financial inclusion index and the digital financial inclusion index, respectively. The 
result shows that traditional and digital financial inclusion can work effectively together in SSA. 
Our finding conflicts with Khera et al. (2021), where the authors discovered that digital financial 
inclusion encourages economic growth while traditional financial inclusion hurts the economies of 
emerging markets and developing countries. However, Khera et al. (2021) formed an index of 
financial inclusion with data averaged between 2011 and 2018 with a limited number of indicators 
of both traditional and digital financial inclusion. Therefore, the implication of our result for the SSA 
is that, even with the emergence of digital finance and its huge prospects, traditional finance still 
contributes massively to economic growth.

Similarly, concerning the control variables, the level of investment in most models is positive 
and significant in its contribution to economic growth, supporting Emara and Said (2021). The 
population growth rate and the level of trade openness appear to have a negative marginal 
impact on GDP per capita, with almost all the coefficients of trade openness insignificantly 
supporting Adedokun and Ağa (2021) in the SSA. The result could be explained by the level of 
unskilled workers and the availability of modern technology, which alienate able-bodied men in 
the region. The percentage of government expenditure to GDP seems to be significantly nega-
tive for the selected countries, meaning that the higher the government expenditure, the more 
GDP per capita is reduced; in line with the study of Van et al. (2019). The major explanation 
could be from the dominance of primary products in the region’s export and importation of final 
goods and services, which turned the SSA into a dumping ground. The level of human capital 
measured by primary school enrolment negatively affects economic growth, with most of the 
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GMM estimates quite insignificant. This outcome supports M. A. Ali et al. (2019) and signifies the 
poor quality of education in the region, which requires proper capacity building for a turnaround. 
Finally, the inflation rate as a measure of economic stability exerts a negative and significant 
influence on the economic growth of the included countries in sub-Saharan Africa.

4.2. Examining the Relationships between the Sub-Dimensions and Economic Growth
Next, we applied the same methods as used in the baseline regression in the sub-dimensions 
(access and usage) for both traditional and digital financial inclusion. Tables 4 present the results 
for the access to the traditional financial inclusion index and the access to the digital financial 
inclusion index, respectively. The index of access to financial inclusion has a positive and signifi-
cant impact on economic growth in the SSA countries. Our findings are consistent with Ifediora 
et al. (2022) that found the dimensions of availability and penetration indexes of financial inclusion 
to have encouraged economic growth in SSA countries. However, for the basic result, access to 
traditional financial inclusion increases economic growth by 1.2% while access to digital financial 
inclusion increases economic growth by 0.2% in sub-Saharan Africa. In other words, economic 
growth could be achieved and sustained through increased banking and digital infrastructural 
expansion. Again, the impact of access sub-dimension of digital financial inclusion compared to 
access to traditional financial inclusion could highlight the need for more digital infrastructures to 
admit more people and transaction points, especially for rural dwellers.

Table 5 reveals the results for the usage of the traditional financial inclusion index and the usage 
of the digital financial inclusion index, respectively. The indexes of the usage sub-dimension of 
financial inclusion show a positive and significant influence on economic growth. Our result is 
consistent with that of Dahiya and Kumar (2020), who discovered the usage dimension of financial 
inclusion to have impacted GDP per capita in India. Both the usage of traditional and digital 
financial inclusion reveals just a marginal difference in the magnitude of impact. A percentage 
increase in the usage dimension of traditional financial inclusion and digital financial inclusion 
increases economic growth by 0.7% and 0.9%, respectively. Like the basic result, the lagged value 
of economic growth (GDPPC-1) is positive and significant, showing no conditional convergence. 
Further, the control variables in Table 4 and 5 appear to be relatively consistent with the basic 
result, giving us the flexibility of the same interpretation.

4.3. Examining the Relationship between Financial Inclusion (Traditional and Digital) and 
Economic Growth in Low- and Middle-Income Countries

Regarding income heterogeneity, we divided the SSA’s income group into 13 low-income coun-
tries and 16 middle-income countries according to the World Bank’s categorisation 2020. Due to 
the presence of endogeneity and limited space, we focused only on the GMM approach. The impact 
of traditional and digital financial inclusion on economic growth is different across income levels. 
Table 6 presents the estimates for middle-income countries and low-income countries, respec-
tively. For the two different income countries, the lagged coefficient of GDP per capita (economic 
growth) is positive and statistically significant in all the models. It shows no conditional conver-
gence even among the same income groups. In the middle-income countries, both traditional and 
digital financial inclusion are statistically significant and positive. The result shows that traditional 
and digital financial inclusion are growth-enhancing in the middle-income countries. This mirrors 
the varying degrees of regulatory and institutional frameworks that have been implemented in 
middle-income countries to allow both traditional and digital finance to co-exist, benefiting the 
economy. For example, the settlement of the disagreement between banks and telecommunica-
tion companies on the commercialisation of mobile payment in most developing countries as 
based on jurisdiction (Chatterjee, 2020). However, the magnitude of the result shows that tradi-
tional financial inclusion has more impact on the economic growth of the middle-income countries 
in the sub-region. Again, the effect of financial inclusion on economic growth differs in low-income 
countries, with traditional financial inclusion being positive and insignificant while digital financial 
inclusion is positive and significant. Therefore, the implication is that digital financial inclusion is 
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more meaningful in low-income countries than traditional financial inclusion. The high bank over-
head costs have limited further growth in financial inclusion by the traditional method in low- 
income countries. This has suggested inefficiencies in operations in providing financial services, 
creating a gap that fintech companies have utilised to better influence the economy. 
Consequently, the empirical results shows that both the traditional and digital financial inclusion 
has differing impact on economic growth depending on the income group, therefore confirming 
hypothesis 2.

Equally, the control variables did not change considerably from the baseline result under the 
different income groupings. The level of investment is positive in both middle-and low-income 
countries, although it is mostly non-significant in low-income countries. The population growth 
rate is positive and non-significant in middle-income countries, while it is mostly negative and non- 
significant in low-income countries. The level of trade openness appears to have a positive but 
non-significant impact on GDP per capita, with almost all the coefficients of trade openness 
insignificant in both middle- and low-income countries. The percentage of government expendi-
ture to GDP seems to be significantly negative for middle-income countries, while it is relatively 
positive for low-income countries. Primary school enrolment is positive and significant for the 
middle-income countries, while it is negative and non-significant in the low-income countries. 
Finally, the inflation rate is mostly negative and significant for the two income groups in sub- 
Saharan Africa.

4.4. Panel VAR Granger Causality Test
For comprehensive and sound financial inclusion policy recommendations, we applied the panel 
VAR Granger causality tests to examine the direction of causality between GDPPC and disaggre-
gated financial inclusion and its sub-dimensions. The actual direction of causality suggests to 
policymakers how to sustain economic growth as well as achieve financial inclusion. The results 
are presented in Table 7 for the full sample, the middle-income countries, and the low-income 
countries, focusing on the various indicators of financial inclusion and economic growth. First, for 
the full sample, the Granger causality results show a unidirectional causality running from GDPPC 
to TFI, TADI to GDPPC, GDPPC to TUDI, and GDPPC to DFI. However, there is a bidirectional causality 
between GDPPC and DADI and between GDPPC and DUDI. Secondly, for the middle-income 
countries, there is only the demand-following hypothesis and just through traditional means of 
financial inclusion, where GDPPC precedes TFI, TADI and TUDI. Thirdly, in low-income countries, 
there is bidirectional causality between economic growth and both traditional and digital financial 
inclusion, except for the usage sub-dimension of digital financial inclusion, where there is demand- 
following of financial usage. Therefore, our result did not confirm the hypothesis 3 of no causal 
relationship between economic growth and financial inclusion in the SSA countries except for the 
relationship between digital finance and economic growth in middle income countries. GDP per 
capita growth precedes the growth of inclusion through traditional financial inclusion, especially in 
middle income countries which buttressed the findings of Pradhan et al. (2015). Also, the growth of 
access to traditional financial inclusion precedes economic growth (a supply-leading hypothesis 
where efficiency in the provision of access points improves the economy) supports Sharma (2016) 
and Lenka and Sharma (2017). Again, the feedback relationship observed in the sub-dimension of 
digital financial inclusion supports Ali et al. (2019), Siddik et al. (2019), and Thathsarani et al. 
(2021), and others. While the neutrality hypothesis, especially for digital financial inclusion in 
middle-income countries, supports Gourène and Mendy (2019).

The implication of our findings is that first, we discovered that economic growth Granger caused 
more financial inclusion and, in specific, more traditional financial inclusion than the financial 
inclusion Granger caused economic growth. Indeed, strong income growth can lead to more 
investments in efficient financial infrastructures to sustain the achieved growth level. The invest-
ment in financial infrastructure helps to increase the availability and quality of financial services, 
increasing the penetration of the teeming population. Also, increased income per capita implies an 
increase in the demand for financial services and therefore an increase in their use. Secondly, we 
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discovered that the access sub-dimension to financial services Granger caused more economic 
growth than the usage sub-dimension. The implication is that increased access points such as 
bank branches and mobile money agents create employment opportunities, therefore, increasing 
per capita income growth. Again, it is the increased facilitation of financial transactions that could 
influence the dynamics of the economy. Thirdly, our result shows that per capita income Granger 
caused more of the usage sub-dimension of financial services than the access sub-dimension. As 
a matter of fact, the underserved may have decided to make use of the available financial services 
to save, make payments, and borrow funds due to increased income per capita. Finally, we found 
that digital financial inclusion is neutral in middle-income countries but not in low-income coun-
tries. It could probably explain why developing countries have more mobile money access and 
usage than developed countries, where there are more people already in the formal financial 
system. Therefore, the level of the economy could indicate how important digital financial inclu-
sion is to the economy.

5. Robustness Check
To check for the robustness of our results, we first checked for the presence of cross-sectional 
dependence (CD) using the Pesaran’s 2004 test which is suitable for micro panels (N > T). The 
essence is that panel studies are mostly bedevilled with the issue of cross-sectional dependence 
leading to inefficient estimates (Sarafidis & Robertson, 2009). Our study observed that there is the 
presence of cross-sectional dependence (CD) in the full sample and the sub-samples (see, Table 8 
and 9). Therefore, due to the presence of cross-sectional dependence, we used the panel corrected 
standard errors (PCSE) model to re-estimate Eq. 1. The PCSE method is suitable for a panel study 
with large cross country and small-time dimension, and it corrects the contemporaneous error 
correlation between subjects (Beck & Katz, 1995). The results are reported in Table 8 (full sample) 
and Table 9 (sub-samples). For the full sample result, the robust analysis in Table 8 is consistent 
with the results in Table 3, 4 and 5 where both traditional and digital financial inclusion have 
a positive impact on economic growth. Also, it is consistent in the magnitude where the traditional 
finance has greater impact on economic growth than digital finance. In addition, the robustness 
analysis for the sub-sample (see, Table 9) reveals also relative consistence, although, it was found 
that the access sub-dimension became significant in PCSE model than the GMM model. It is worth 
noting that in all models reported in Table 8 and 9, it satisfied the diagnostic test with the R-square 
and the Wald Chi-square measuring whether the independent variables explain the dependent 
variable and are collectively significant, respectively.

6. Conclusion
In this article, we attempt to evaluate the impact of financial inclusion, disaggregated into 
traditional and digital financial inclusion, on economic growth in sub-Saharan Africa. 
Additionally, we also estimated how the sub-dimensions of financial inclusion influenced economic 
growth. To achieve this, we applied a panel dataset of twenty-nine countries in sub-Saharan Africa, 
for the years 2012 to 2020. Furthermore, the twenty-nine countries were divided into middle- 
income countries and low-income countries according to the World Bank groupings. It further 
allowed us to show how these estimates contrast, given the heterogeneity in the economic 
capacity of every country. We used several techniques such as Feasible Generalised Least 
Squares (FGLS), Fixed Effect Generalised Least Squares (FE-GLS), System Generalised Method of 
Moment (GMM), and Panel VAR Granger causality test to analyse the available data. Also due to the 
presence of cross-sectional dependence, we used the panel corrected standard errors (PCSE) 
model for robustness analysis. The robustness test shows relative consistency in the model with 
the baseline estimates.

From our empirical results, we can draw the following four conclusions. First, financial inclusion, 
both traditional and digital financial, has a positive effect on GDP per capita. However, the positive 
impact of traditional financial inclusion on GDP per capita is higher when compared to digital 
financial inclusion in SSA countries. The sub-dimensions also show that the traditional access sub- 
dimension is more reflective than the digital access sub-dimension. This applied due to the well- 
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existing banking infrastructure in the SSA, while the access points of digital finance are at its 
starting point. However, in the SSA, the digital usage sub-dimension had a greater influence on 
economic growth than the traditional usage sub-dimension. This reflects the constraints to credit 
access in traditional inclusion, while the digital platform has provided efficient payment and 
savings methods to those not linked to formal financial institutions. Second, income level may 
be a factor in how each of the financial inclusion disaggregates influences income per capita. The 
impact of traditional and digital financial inclusion on economic growth is different across income 
levels. Traditional and digital financial inclusion can complement or coexist to benefit the economy 
in middle-income countries, but only digital financial inclusion is meaningful in low-income coun-
tries. This could be due to the varying degrees of regulatory and institutional frameworks in the 
middle-income countries. However, even at the relevance of both traditional and digital financial 
inclusion in the middle-income countries’ economies, traditional financial inclusion had a greater 
impact on the economy. In the low-income area, inefficiencies in the operations of banks may 
have seen FinTech companies utilise the opportunity to deepen financial inclusion and influence 

Table 8. Robustness Analysis of the Impact of Traditional and Digital Financial Inclusion on 
Economic Growth using PCSE (Full Sample)

Dependent Variable: GDP per Capita (GDPPC)

Traditional Financial Inclusion Digital Financial Inclusion

Agg 
(22)

Access 
(23)

Usage 
(24)

Agg 
(25)

Access 
(26)

Usage 
(27)

TFI 0.032*** 
(0.008)

TADI 0.064*** 
(0.012)

TUDI 0.016*** 
(0.006)

DFI 0.008* 
(0.004)

DADI 0.001 
(0.002)

DUDI 0.002* 
(0.001)

INV 0.016 
(0.038)

0.027 
(0.039)

-0.002 
(0.041)

-0.017 
(0.025)

-0.021 
(0.025)

-0.011 
(0.028)

POP -0.248*** 
(0.017)

-0.207*** 
(0.019)

-0.287*** 
(0.013)

-0.308*** 
(0.024)

-0.289*** 
(0.024)

-0.342*** 
(0.018)

TROP -0.009 
(0.018)

-0.011 
(0.016)

-0.004*** 
(0.016)

-0.037*** 
(0.013)

-0.028** 
(0.013)

-0.058*** 
(0.013)

GEX 0.023 
(0.042)

0.017 
(0.040)

0.039 
(0.049)

0.075** 
(0.031)

0.068** 
(0.030)

0.086*** 
(0.032)

PSE 0.001 
(0.004)

0.002 
(0.004)

0.0004 
(0.004)

0.001 
(0.003)

0.001 
(0.003)

0.002 
(0.003)

INF -0.0001 
(0.00005)

-0.0001 
(0.00004)

-0.0001* 
(0.00004)

-0.0001 
(0.0001)

-0.0001 
(0.0001)

-0.0001 
(0.0001)

Constant 4.856*** 
(0.138)

4.580*** 
(0.150)

5.119*** 
(0.126)

5.225*** 
(0.186)

5.086*** 
(0.182)

5.501*** 
(0.137)

R-Squared 0.971 0.973 0.967 0.998 0.998 0.997

Wald Chi2 568.68*** 428.70*** 1014.96*** 270.92*** 243.83*** 729.95***

CD test 2.193** 1.874* 5.007*** 4.484*** 5.749*** 4.147***

Obs 435 435 435 435 435 435

Countries 29 29 29 29 29 29

Note: *, **, *** represents statistical significance at 10%, 5% and 1% level respectively. Standard errors are in 
parentheses. Agg = indexed using both the access and usage dimensions 
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economic activities. Thirdly, economic growth preceded financial inclusion more, especially tradi-
tional financial inclusion, than financial inclusion preceded economic growth. Therefore, strong 
income growth led to more investments in efficient financial infrastructure.

Our results present some possibilities for increasing income per capita through financial 
inclusion, looking at the various facets of financial inclusivity. The outcome of our study should 
be of great interest to policymakers in SSA countries, considering the numerous programmes 
designed to improve financial inclusion. If policymakers could improve financial inclusion in SSA 
countries by even a moderate amount, it could be more effective in changing the trajectory of 
the sub-region. Even as digital finance is the new concept in the context of a developing 
economy, the traditional banking structures should not be neglected, especially in middle- 
income countries. Information asymmetry bedevilling the SSA’s financial system should be 
resolved to allow households and firms more access to financial services. It will allow a better 
allocation of financial resources and give the MSMEs more opportunity to access credits without 
huge risks and large collaterals. Again, for the relative influence of the digital finance, govern-
ments of the SSA countries should take more initiatives to encourage the underserved in using 
the digital finance infrastructure available. These could be through education and sensitization 
programmes on how to access and use the digital financial technologies. Also, a regulatory 
framework should be established to treat digital finance and traditional finance as comple-
ments rather than substitutes, especially in low-income countries. Lastly, growing the economy 
could be a means of including more people in the financial system. So, economic growth should 
be at the centre of every policy consideration in sub-Saharan Africa.

Finally, we recommend that further studies should be carried-out to a larger geographical area, to see 
if the conclusions change, but also to see exactly which are the factors that determine these changes 
(size of the country, level of population, political factors, degree of development, degree of education, 
etc.). Due to the structural differences in these countries, there is a likelihood that their inclusion in the 
sample may adjust our results and further give us more insights. Therefore, an interesting future research 
should include every developing country with data on digital financial infrastructure.
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