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Abstract: 
Using a dynamic panel data analysis, we explore the factors influencing financial 
inclusion in Sub-Saharan Africa (SSA) and countries belonging to the Organization 
for Economic Co-operation and Development (OECD). We employ the System 
Generalized Method of Moments (GMM) estimator and assess 31 SSA and 38 OECD 
countries from 2000-2021. We found that the differences in trade openness, banks' 
efficiency, income, and remittances are some macro-level factors that explain the 
variation in financial inclusion levels. We highlight the importance of quality 
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1 INTRODUCTION 

Financial inclusion represents the provision of financial services and products to unbanked and 

underbanked populations at an affordable cost (Chibba, 2009). Through a more robust financial 

system, it supports the channel of funds from surplus spending units to deficit spending units to 

embark on economic activities that will ensure economic growth (Sethi & Acharya, 2018). As 

such, there is a widespread acceptance and growing convergence among researchers in developed 

countries (such as those in the high-income OECD) and developing countries (such as Sub-Saharan 

African countries) on financial inclusion as one of the main pillars of global development (Barik 

& Lenka, 2022; Morgan & Pontines, 2018; Ohiomu & Ogbeide-Osaretin, 2019; Xu & Sun, 2022). 

On the other hand, identifying the key factors that promote financial inclusion and accessibility to 

formal financial services is not fully understood yet, but it is essential to fully utilise financial 

inclusion as a policy tool. Therefore, in this paper, we aim to assess the determinants of financial 

inclusion, explore how they differ in their influence across comparable regions, and identify the 

international determinants of financial inclusion practices common in regional groups. 

 Globally, there are 1.4 billion adults who do not have access to financial services, either 

through a traditional bank or a mobile banking provider. (Demirgüç-Kunt et al., 2022). The 2021 

Global Financial Inclusion Index report compared the level of financial inclusion globally and 

found that, on average, Sub-Saharan Africa (SSA) has one of the lowest levels of financial 

inclusion with a count of 55.1%. (Demirgüç-Kunt et al., 2022).1 Seven economies, including 

Nigeria, a Sub-Saharan African country, and Egypt, rank in the top five countries and make up 

54% of the unbanked population. Moreover, in high-income economies, this disparity is minimal, 

as almost all adults in these economies have access to financial accounts. (Demirgüç-Kunt et al., 

2022).  

This issue of low financial inclusion in Sub-Saharan Africa (SSA) and other regions is 

disturbing, especially considering its potential to foster inclusive economic wealth (Ugwuanyi et 

al., 2022). Despite significant investments made to increase accessibility to financial services 

(Demirgüç-Kunt et al., 2022; Gebregziabher Gebrehiwot & Makina, 2019), there are still 

disparities in financial inclusion levels, and this may be from the variations in the predictive power 

                                                           
1 In contrast, East Asia & Pacific region accounts for the highest level of financial inclusion of 80.9%, 

followed by Europe & Central Asia (77.8%), Latin America & Caribbean (72.9%), and South Asia (67.9%), 

while they are low in the Middle East & North Africa region (48.1%) (Demirgüç-Kunt et al., 2022). 
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of factors like jurisdictions, environment, and regulations. To gain insight into the various factors 

contributing to financial inclusion, it is key to examine regional developments and compare them 

with experiences from other regions. This approach can provide a point of reference for improving 

financial inclusion, helping form a set of common practices and policies and fill in gaps in existing 

research.   

 As such, we aim to examine the predictive factors that could influence financial inclusion 

in 31 SSA countries by using OECD countries as a benchmark.  Given that SSA is one of the least 

financially inclusive regions and falls behind in comparison to the highly financially inclusive 

regions of the world, this study aims to contribute to promoting greater inclusion in SSA. The 

findings of this study could be particularly significant for policymakers in SSA, as the region lags 

behind advanced countries in terms of financial inclusion. 

 We use the System Generalized Method of Moments (GMM) dynamic panel estimator to 

estimate our model and capture the lagged value of financial inclusion levels due to the variable's 

tendency to persist over time. Financial inclusion is measured using the principal component 

analysis (PCA) to construct a Financial Inclusion Index that accounts for the multidimensionality 

of the financial system, including access, usage, and quality. Our key findings suggest that trade 

openness, bank efficiency, income, and remittances are essential macro-level factors that drive the 

differences in financial inclusion levels between SSA and OECD countries. These results have 

important implications for SSA policymaking, as addressing these factors could promote greater 

financial inclusion in the region. 

 Our empirical contribution to the existing financial inclusion literature is expanding the 

factors that account for the variations in financial inclusion levels, particularly in SSA and OECD 

countries. The paper is among the few in the literature on financial inclusion, providing empirical 

results on the factors that influence financial inclusion from national and international perspectives 

in a global context. Our focus is to address the disparity in financial inclusion levels between Africa 

and other developed regions, by identifying the challenges and opportunities that require the 

attention and action of development actors to promote sustainable economic livelihoods.  

 The paper is structured as follows: the next section reviews literature on the determinants 

of financial inclusion, Section 3 describes the data and measurement methods, Section 4 provides 

the methodology and main estimations employed, Section 5 presents and discusses the main 



 

3 
 

empirical results, Section 6 presents the robustness test, and finally, Section 7 concludes and offers 

policy directions and suggestions for future research. 

2 LITERATURE REVIEW 

According to literature, financial inclusion could be achieved through a various means, including 

financial education (Khan et al., 2022), the use of technology (Kabir, 2022), and government 

policies that encourage financial institutions to serve underbanked or unbanked populations. It is 

also important for promoting economic growth, financial stability, poverty reduction, and 

sustainable development (Morgan & Pontines, 2018; Omar & Inaba, 2020; Toxopeus & Lensink, 

2008; Ugwuanyi et al., 2022). As a result, financial inclusion has become a central focus of 

economic policymaking. 

2.1 Concept of Financial Inclusion 

Literature has provided varying definitions to expand the concept of financial inclusion due to its 

broad nature (Pesqué‐Cela et al., 2021; Cámara & Tuesta, 2014; Demirgüç-Kunt & Klapper, 2013; 

Demirguc-Kunt & Klapper, 2012). Although the concept of financial inclusion is not consistent, it 

can generally be understood that financial inclusion refers to the idea that all individuals and 

businesses, irrespective of their income or location have access to affordable financial products 

and services such as bank accounts, credit, insurance, and investment opportunities that meet their 

requirements (Demirgüç-Kunt, 2018). The development of this concept has undergone several 

revisions over the years. Early definitions placed a lot of emphasis on how different demographic 

groups may access recognised financial services. Recent definitions of financial inclusion now 

encompass more than just access to formal financial institutions, but extends to include usage, 

cost, and quality of financial services. In these comprehensive definitions, "access" refers to the 

availability of financial services, while "use" denotes their actual usage. The "cost" dimension of 

financial inclusion includes both the financial and non-financial expenses incurred in accessing 

and utilising financial services, such as bank fees and physical accessibility. The "quality" aspect 

takes into account the suitability and relevance of financial services and products to meet the needs 

of individuals and businesses. (Pesqué‐Cela et al., 2021).   

2.2 Determinants of Financial Inclusion  

Over the years, literature has analysed financial inclusion's measurements, determinants, and 

impacts, which has become increasingly important for many countries worldwide. Researchers in 
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advanced countries, such as Europe, the United States, and Asia, have employed various 

dimensions and pointers to explore the causal factors of financial inclusion. In a European-centered 

study, using 18 countries in Eastern Europe and 5 in Western Europe, Corrado and Corrado (2015) 

examined the factors that influenced the utilisation of banking and credit services. The study aimed 

to provide valuable insights into the state of financial inclusion in Europe during financial crises, 

which can guide policymaking at the local level. The study found that households that experienced 

adverse changes in employment or income and had no assets to offer as collateral were less likely 

to have access to financial services, particularly in Eastern Europe. Additionally, some institutional 

and geographical characteristics affected an individual's participation in a financial system, which 

may be more closely linked to their location than their identity.   

 Further, Danisman and Tarazi, (2020) explained that financial inclusion in the European 

Union (EU) financial system is premised on financial stability. Increasing account ownership by 

1% reduces bank default risk by 1.50%. This is especially true for disadvantaged individuals who 

are young, unemployed, undereducated and live in rural areas. This realisation delivers excessive 

benefits in the form of human and social capital developments to everyone (Cuéllar & Isabel 2018).  

However, there is a risk element embedded in interest rate spread that inversely affects financial 

inclusion due to its deterrence to depositors and investors (Alber, 2019). Increasing income levels 

in such situations provide a higher explanation power that positively influences financial inclusion.  

 In an attempt to explain financial inclusion in the Asian region, Le et al., (2019) employed 

a panel data study using twenty Asian countries over six years. They documented financial 

inclusion as a key enabler in achieving seven of the seventeen Sustainable Development Goals, 

including eradicating poverty, eliminating hunger, promoting good health, fostering gender 

equality, promoting decent work and economic growth, developing industry, innovation and 

infrastructure, and reducing inequalities. These, through financial inclusion, can achieve stronger 

economic growth, increased income, higher literacy, and reduced unemployment levels. With all 

these factors combined, individuals can save and reduce the uncertainty with personal income flow 

and largely expand financial stability through stable deposits (Fungáčová & Weill 2016). In 

another dimension, (Eldomiaty et al., 2020) contend that improving financial inclusion globally 

requires consideration of significant world governance indicators, including control of corruption, 

government effectiveness, political stability, and voice and accountability.  
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 In the Outlook of Financial Inclusion in the Sub-Saharan region, there is no consensus on 

the determinants of financial inclusion in literature. Studies have been conducted at both the single-

country and regional levels. In an East-African country analysis, Wokabi and Fatoki (2019) 

explained that the ability of a country to define financial inclusion based on its geographical and 

socio-economic context allows for the development of an acceptable framework that identifies the 

factors that drive it. They discovered that rural population and income are the two most essential 

criteria for financial inclusion in East Africa. Higher GDP per capita countries typically have more 

comprehensive financial systems, which support increasing levels of financial inclusion. Also, as 

a country's rural population grows, so do its financial inclusion levels. Similarly, in Southern 

Africa, income levels were found to be a steady indicator of increased inclusion levels (Mhlanga 

& Denhere 2020). Mhlanga and Denhere (2020) suggested that financial inclusion is subjective to 

various demographic factors, including age, educational level, income level, racial background, 

gender, and marital status. 

 Central and West Africa have been observed to exhibit the least bank penetration in SSA. 

In these areas, an individual's ability to access formal finance is heavily influenced by personal 

characteristics such as gender, education level, age, income, place of residence, employment 

status, marital status, household size, and trust in financial institutions (Soumaré et al., 2016). 

Furthermore, Chikalipah (2017) highlighted the effect of illiteracy on financial inclusion in Sub-

Saharan Africa. To promote financial inclusion in the region, Chinoda and Kwenda (2019) 

suggested that it is essential to develop both bank competition and financial stability through 

monitoring and regulation of competition, as well as a continual evaluation of regulatory structures 

that promote the availability, accessibility, and utilisation of high-quality formal financial 

products.  

 Other empirical studies have examined financial inclusion in areas such as financial 

stability (Wang & Luo, 2022; Atellu et al., 2021), economic growth (Ifediora et al., 2022; D.-W. 

Kim et al., 2018), country-level factors (Naumenkova et al., 2019; Baza & Rao, 2017; Fungáčová 

& Weill, 2016), and technology and innovation (Chung et al., 2023; Kabir, 2022; Senyo & 

Osabutey, 2020). However, most of these studies excluded many countries and indicators and did 

not analyse the significant differences in financial inclusion between regions.  
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2.3 Contribution to Existing Studies  

The disparity in financial inclusion levels has been established through literature, with Sub-

Saharan Africa being the least inclusive region globally, and East Asia and Europe being more 

inclusive. Despite efforts to close the gap, there is a need to establish benchmark elements to 

improve financial inclusion. We add to existing literature by examining new characteristics that 

have not been studied before and how they can impact policy in Sub-Saharan Africa through a 

comparative analysis with more advanced regions. We will also consider the different stages of 

financial development, highlighted by various events, including the post-COVID-19 effect on the 

financial market. 

3 DATA 

We used a panel data that covers a 22-year period from 2000 to 2021 to investigate the predictive 

factors of financial inclusion in 31 Sub-Saharan African (SSA) countries and 38 countries 

belonging to the Organisation for Economic Co-operation and Development (OECD). The 

countries included in our study are listed in Appendix AI. This period is intended to capture events 

such as the introduction of cryptocurrencies in 2009 and a portion of the COVID-19 pandemic, 

which might have had an impact on the financial market and the services provided within the study 

period. We employed secondary data from the Global Financial Development and World 

Development Indicators databases. Tables 1 and 2 list all the data employed in our study.  

 We use the World Bank's Global Financial Development Database on financial inclusion, 

as it covers more countries and indicators providing a more comprehensive and nuanced 

understanding of financial inclusion globally. The World Bank's data includes information on 

access, usage, depth, and quality/efficiency of financial services and products, collected through 

surveys of households and firms providing a broader and more relevant picture of financial 

inclusion globally.  

3.1 Financial Inclusion Index 

We constructed a Financial Inclusion Index (FII) to account for the several dimensions of financial 

inclusion in terms of the (i) access to, (ii) usage of and (iii) quality of financial products and 

services. Specific dimensions are defined with the help of relevant variables (Table 1). 
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i. The Access (Geographical penetration of financial services) 

 Access explains the penetration of financial products and services to the public, making 

usage possible. We measure the access dimension (𝐴𝑖) by using two indicators: ATMs per 100,000 

adults and bank branches per 100,000 adults, similar to Ugwuanyi et al., (2022) and, Cámara and 

Tuesta (2014). Although technology in the financial sector, such as mobile money and Internet 

banking, may provide a contrary measure of access, the role of distance cannot be underestimated 

in people having the right to assess financial services. Women and the poor are at a higher 

disadvantage of either not having access to mobile phones or being situated far from a bank branch, 

and as such might need support to access and utilise a financial account (Demirgüç-Kunt et al., 

2022).  

ii. The Usage  

 According to Dienillah et al., (2018), financial inclusion requires not just access to financial 

services but also their active utilization through deposits, credit, payments, transfers, and other 

transactions. To measure the usage dimension, Cámara and Tuesta (2014) considered the 

usefulness of financial services in three areas: keeping savings or deposits, contracting a loan, and 

holding at least one financial product. In line with this perspective, we utilised bank deposits and 

bank credits as indicators to measure the usage dimension (𝑈𝑖).  

iii. Quality 

 Quality explains the financial products and/or services that aim to improve the financial 

service experience, fulfil financial needs, and ease financial burden. As such, we adopted two 

measures that reflect the quality dimension (𝑄𝑖): Life Insurance, defined as life insurance premium 

volume to a country’s GDP, and Non-Life Insurance, defined as the non-life insurance premium 

volume to a country’s GDP.  

 

 Following the example of Ugwuanyi et al. (2022) and Nguyen (2021), we used the 

Principal Component Analysis (PCA) approach as introduced by Cámara and Tuesta (2014) to 

create a comprehensive index of financial inclusion. According to Cámara and Tuesta (2014), 

single measures such as bank branches or the number of automatic teller machines  (ATMs) 

provide only a fractional coverage instead of a multidimensional variable. To access the 

multidimensionality of financial inclusion, many studies have used either the PCA or Sarma (2008) 

to measure FI. Sarma (2008) created an index similar to the Human Development Index (HDI) but 
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set its dimensional weights as arbitrary values (1, 0.5, and 0.5 for access, availability, and usage). 

The use of PCA avoids the problem of weight assignment (e.g. Hodula, 2023) through the use of 

statistical weights and less arbitrary weights. And it also offers a harmonised and comprehensive 

measure from a large set of indicators. Additionally, Iwasaki et al., (2022) further elaborated that 

it helps explore the aggregate impact of factors without omitting any particular indicator and 

avoids correlation between different individual indicators.  

 Therefore, by employing the two-stage principal component methodology of Cámara and 

Tuesta, (2014), for every country 𝑖, we developed FII defined as follows: 

𝐹𝐼𝐼𝑖 =  𝑊1𝐴𝑖 +  𝑊2𝑈𝑖 +  𝑊3𝑄𝑖 +  𝑒𝑖 … … … … … … … … … … … (1) 

where, 𝐴𝑖 , 𝑈𝑖, 𝑄𝑖 represents the access, usage and quality dimensions linked to financial services 

and products; 𝑊1, 𝑊1, 𝑊1 represents the relative weights of each dimension, and 𝑒𝑖 represents 

errors. 

All FII variables are standardized to have a mean of zero and a standard deviation of one, ensuring 

comparability. Despite that the access, usage and quality dimensions cannot be directly presented 

as PCA components, the eigenvalues of the first three components explain the majority of variance 

in the data; details are presented in Appendix Tables A2 and A3. In OECD countries, these 

components account for 82.4% of total variations, while in SSA countries, they account for 94.0% 

of total variations in the construction of the financial inclusion index.  

3.2 Financial inclusion determinants  

In the next step, we compile a set of variables representing related determinants of financial 

inclusion (Table 2).  Similar to the example of Ugwuanyi et al., (2022); Mulungula and Nimubona, 

(2022) and Hajilee and Niroomand, (2019) we employed trade as a measure of trade openness. It 

measures the sum of the imports and exports expressed as a ratio of GDP. This reflects the level 

of international trade per country and the flow of funds through a financial system due to trade.  

 Further, we introduced the z-score as a proxy for bank efficiency. This measures and 

reflects the extent and ability to which a bank can serve a diverse range of customers, including 

those unbanked with affordable and accessible financial services and products. For instance, a 

bank with a high z-score would have a solid financial position and the ability to provide a wide 

range of financial services at competitive prices to low-income households and small businesses.  
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 We employ personal remittances received as a measure of remittance inflows as it accounts 

for all transfers and compensations between residents and non-resident individuals and households 

(Saydaliyev, Chin, & Oskenbayev 2020). Remittances have the potential to promote financial 

inclusion by increasing demand for the establishment of bank accounts and other forms of savings, 

as well as the inquiry of bank services by recipients. This demonstrates that remittances may lead 

to a rise in the use of bank products (Saydaliyev et al., 2020; Anzoategui et al., 2014; Gibson et 

al., 2010; Giuliano & Ruiz-Arranz, 2009). 

 Income is captured through Gross Domestic Product (GDP) per capita to understand its 

impact on accessing financial services. This follows the case point of Tsouli (2022) that higher-

income countries tend to have more financial undertakings and better access to financial services.    

 We further measured literacy rate following Omar and Inaba (2020), and Tsouli (2022), by 

using secondary school enrollment as a proxy. Secondary education builds upon basic education 

and promotes development through subject-focused instruction including spending, saving, and 

investment.  

 In the literature on determinants of financial inclusion, it has been suggested that other 

factors could impact access to financial services and products. Therefore, based on the arguments 

of Tsouli (2022); Fouejieu et al., (2020); Omar and Inaba (2020); Neaime and Gaysset, (2018); 

Park and Mercado (2015) and Honohan, (2008), we included the following control variables in our 

analysis: gross capital formation, inflation rate, unemployment rate, and government expenditure. 

 Tables 3 and 4 show the descriptive statistics of variables for OECD and SSA countries. 

The Financial Inclusion Index was standardised to a mean of zero and a standard deviation of one 

for both regions. In addition, trade as a percentage of GDP is significantly higher in OECD 

economies than in SSA economies. The average trade as a percentage of GDP for OECD 

economies is 93.45%, whereas, for SSA economies, it is 67.13%. The average GDP per capita 

among OECD economies is much higher, at US$32,913.30 than in SSA economies which only 

amounts to US$1,882.30. The figure indicates that Africa falls within the lower-middle income 

category according to the World Bank's range of US$1,036 to $4,085. Between 2000 and 2021, 

SSA experienced an average remittance inflow of 2.58% of GDP, whereas OECD countries had a 

low average of 0.89%. This highlights the significant role that remittances have played in the 

development of SSA countries. OECD countries have a mean secondary school enrolment of 
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89.83%, while SSA has a mean enrolment of only 34.24%. As a result, the literacy level in SSA is 

below 50%, indicating a significantly low level of literacy in the region. 

4 METHODOLOGY 

4.1 Model Specification 

To address the limitations of cross-sectional and time-series estimation methods, we used a panel 

estimation technique which controls for omitted variables and country-specific effects (Stock & 

Watson, 2001). This technique provides more sample variability, more degree of freedom, and less 

collinearity among variables (Gujarati & Porter, 2009; Hsiao, 2007). We further formulate an 

empirical model to assess the factors that influence financial inclusion. The model is specified as 

a dynamic panel equation similar to Gebregziabher Gebrehiwot and Makina (2019) and Le et al. 

(2019): 

𝐹𝐼𝐼𝑖𝑡 =  𝛽1𝐹𝐼𝐼𝑖𝑡−1 + 𝛽2𝑅𝐸𝑀𝐼𝑇𝑖𝑡 +  𝛽3𝐵𝐸𝑖𝑡 +  𝛽4𝐿𝐼𝑇𝑖𝑡 + 𝛽5𝐼𝑁𝐶𝑖𝑡 +  𝛽6𝑇𝑂𝑖𝑡 +

               ∑ 𝛽𝑖𝑍𝑖𝑡
𝑛
𝑖=7 + 𝜈𝑖 +  Ɛ𝑖𝑡 … … … … … … … … … … … … . (2)     

        

where FII represents Financial Inclusion Index, REMIT represents Remittance inflows, BE 

represents Bank Efficiency, LIT represents Literacy Rate, INC represents Income, TO represents 

Trade Openness, ∑ 𝑍 represents a vector of control variables, ν represents the time-invariant 

country-specific fixed effects, and Ɛ denotes the remainder of the disturbance in the estimated 

model. The measure of Financial Inclusion is the index of different disaggregates of dimensions 

as described above.    

4.2 Estimation Technique 

In line with current literature on financial inclusion, we used the dynamic System Generalized 

Method of Moments (GMM) panel estimator to estimate the model. As specified in equation (2), 

the lag of financial inclusion in addition to other several basic factors drives the current level of 

financial inclusion. Due to the autoregressive nature of financial inclusion, static models become 

inefficient in estimating such models. The inclusion of the lagged value of the dependent variable 

in the dynamic model is characterised by endogeneity. This can also occur under a variety of 

conditions, including: (1) when there is a reverse causality among the independent variables and 

(2) when there is a reverse causality between the independent and dependent variables.  
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 The fixed-effect model assumes strict exogeneity, whereby the explanatory variables 

cannot depend on past or future error term values. Therefore, the introduction of lagged financial 

inclusion values into the model violates this assumption, rendering the fixed-effect model 

unsuitable (Verbeek, 2008). The random-effect model also assumes that the explanatory variables 

are not correlated with the error term. Therefore, including the lag value of the dependent variable 

in the model violates this assumption as well. (Agyei et al., 2020). The use of the Pooled OLS 

estimator would create an estimation bias due to the positive correlation between the unobserved 

country-specific effects and the pre-existing financial inclusion level, captured as the lagged value 

of the financial inclusion index (Abeka et al., 2021).  

 To address the issue, the system GMM estimation technique was introduced by Arellano 

and Bond (1991) and Blundell and Bond (1998). This approach involves integrating the equations 

in level form with those in first-differenced form and using the lagged value differences of the 

independent variables as supplementary instruments in estimating the system of equations in level 

form. Additionally, it addresses the issue of reverse causality between the regressor and 

regressands by separating the exogenous components from the endogenous variables or variables 

that are affected by simultaneity bias to avoid spurious estimation.  

 Due to the dependent variable's tendency to persist over time, Agyei et al., (2020) 

recommended that the correlation coefficient between the response variable and its lagged value 

should be at least 0.8000. This justifies the appropriateness of the dynamic model (two-step GMM) 

rather than a static one. Arellano and Bond (1991) suggested that the time-series dimension (T) of 

panel data should be smaller than the cross-sectional dimension to prevent instrument proliferation. 

In this study, the panel data for SSA countries have T= 22 and N= 31, while for OECD countries, 

T = 22 and N = 38.  

 The SGMM (System GMM) technique employs instruments to represent independent 

variables, and the validity of these instruments is evaluated using the Sargan test of over-

identifying restrictions. This test determines whether the (group of) instruments are exogenous and 

thus, valid. If the null hypothesis is rejected, it suggests that the exclusion restrictions for the 

instruments are not adequate. Furthermore, we conduct an Arellano and Bond Serial correlation 

analysis to test for autocorrelation on the difference residuals, using the second-order, AR (2), 

serial correlation. Consistent estimation requires the null hypothesis of uncorrelated disturbance 

terms to be rejected. 
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 We used pairwise correlation to measure the direction and strength of the association 

between variables, but this does not necessarily imply causality. We also checked for 

multicollinearity among the independent variables by examining the correlation coefficient 

magnitudes. The presence of multicollinearity can weaken the validity of regression estimations. 

For OECD economies, the financial inclusion index shows a positive correlation with its lagged 

value, with a correlation coefficient of 0.981. Likewise, in SSA, the financial inclusion index 

exhibits a correlation coefficient of 0.983 with its lagged value. The magnitude of these 

relationships indicates a high level of financial inclusion persistence and justifies using System 

GMM. Based on the results presented in Table 6, there are no significant concerns for 

multicollinearity in the model specification. This is indicated by the absence of correlation 

coefficients greater than 0.90 among the regressors (Adam, 2015; Kennedy, 2008). 

4.3 Diagnostics Test of the Models  

In the testing of the instruments' validity, both the Sargan/Hansen tests are insignificant (p>0.1). 

This indicates a non-rejection of the null hypothesis of exogeneity for the set of instruments, 

meaning that the instruments used in Table 7 are valid. Also, we failed to reject the null hypothesis 

of no autocorrelation at a significance level, as the p-values of AR2 are all greater than 10% 

(p>0.1). The absence of instrument proliferation and autocorrelation suggests that the findings 

presented in Section 5 are reliable and conclusive. 

 

5 RESULTS AND DISCUSSION 

5.1 Determinants of financial inclusion in SSA 

Table 7 presents the results of the main explanatory variables, Literacy rate (SEC-SCH), Trade 

Openness (TRADE), Bank Efficiency (Z-SCORE), Personal Remittance (P-REMIT), and Income 

(GDP per capita), for both SSA and OECD economies. 

 We examined the impact of literacy rate on financial inclusion in SSA. Our analysis 

revealed a significant positive effect of literacy rate on financial inclusion, indicating that an 

effective education system is essential for promoting higher levels of financial inclusion in SSA. 

This is because literacy affects people's financial behaviours, leading to improved savings rates, 

deposit accumulation, usage of financial products, and investments. This tends to support the 

findings of Akudugu (2013), Chikalipah (2017), and Ulwodi and Muriu (2017). Empirical 
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evidence suggests that illiteracy significantly explains poor financial inclusion in the region. (Ray, 

Morgan, & Thakur 2022). 

 Trade Openness was found to have a significant but negative effect on financial inclusion. 

Negative financial inclusion levels are linked with countries that largely rely on imports of goods; 

this does not attract external financing (Do & Levchenko, 2007). To address this negative effect, 

Fu et al., (2020) suggest implementing a high level of trade openness while exerting some 

restrictions on cross-border capital flows. Trade openness attracts foreign competitors to the 

domestic market. The prevalence of trade competition decreases earnings and internal cash flow, 

forcing corporations or businesses to rely on domestic banks' financing, capital markets or external 

funding (Fu et al. 2020; Rajan & Zingales 2003). At the same time, capital restrictions will increase 

the need to invest more in the financial system. 

 The regression results in Table 7 reveal that bank efficiency has a significant negative effect 

on financial inclusion in SSA. This finding can be attributed, in part, to the inefficiencies present 

in the financial market and system in SSA countries, which have affected the ability of their 

banking systems to absorb shocks and minimize barriers related to the affordability of formal 

financial services. This result is consistent with the findings of Cámara & Tuesta (2014) who found 

a negative significant association between banking system efficiency and their financial inclusion 

index. It is, therefore, essential for the banking sector of SSA countries to operate with efficiency 

and without political influences. Additionally, it is crucial to maximise all available resources to 

ensure that financial services are accessible to all (Agarwala et al., 2023).   

 Next, we checked the effect of remittances on the level of financial inclusion in SSA and 

found it to have a counter-effect on financial inclusion. But this is not a relevant factor at 

conventional levels. Remittances are usually the first financial service migrants provide to their 

families and friends. Nonetheless, very few people utilize bank accounts for remittance transfers 

and instead opt for hand-carried cash (Ardıç et al., 2022). Additionally, it is common in SSA for 

remittances to be transmitted through travellers or unregulated alternatives due to lower foreign 

exchange conversion costs. 

 Our results also comment on the impact of income measured by GDP per capita on 

financial inclusion in SSA economies. However, we found no statistically significant association 

between the two variables. This finding could be intuitive given that the average income earned in 

SSA may not accurately reflect the income of the majority of the population due to high inequality. 
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A large share of the income is held by a smaller group. Large proportions of the countries’ income 

are generated by the informal sector. However, financial inclusion in these countries is often 

limited to formal financial institutions and services, which may not be accessible or relevant to 

individuals and households engaged in informal economic activities.  

5.2 Determinants of financial inclusion in OECD Economies 

Having affirmed a substantial positive connection between literacy and financial inclusion in SSA 

economies, we further document similarities in the influence of literacy on financial inclusion in 

OECD. From the results exhibited in Table 7, it can be noted that the influence of literacy rate on 

financial inclusion in OECD countries is statistically and economically positive at a significant 

level. This interesting similarity follows the underlying whys and wherefores as emphasised for 

SSA countries. Empirical evidence from studies conducted in advanced countries stipulates that 

financial literacy provides sufficient knowledge to compare financial products, make financial 

decisions and better access financial services and benefits (Gill & Bhattacharya, 2017; Grohmann 

et al., 2018; Ray et al., 2022). As such, a rise in literacy rate drives up demand for formal and 

informal financial products, improving financial inclusion (Khan, Siddiqui, & Imtiaz, 2022; Ray 

et al., 2022).  

 Trade Openness is found to have a significant positive effect on financial inclusion in 

OECD countries at conventional levels. This result could partly be explained by the point that trade 

attracts foreign investment and external financing (Do & Levchenko, 2007), which leads to the 

development of new financial products and services, and promote financial inclusion. Likewise, 

trade openness increases competition among financial services providers, which can lead to lower 

prices and greater access to financial services for consumers (Braun & Raddatz, 2008). This result 

supports the findings of Kim et al., (2010) and Rajan and Zingales (2003) that suggested a positive 

effect of trade openness on financial inclusion.  

 Furthermore, the results in Table 7 confirm a positive effect of income levels on financial 

inclusion in OECD countries at a statistically significant level. This suggests that higher-income 

countries are more likely to achieve greater financial inclusion. This result is in line with 

Gebregziabher Gebrehiwot and Makina, (2019) who reported a linear relationship between income 

levels and financial inclusion, using GDP per capita as a measure of income. With increased 

income, individuals have more opportunities to save, invest, buy insurance, transfer money, and 

use other formal financial services (Le et al., 2019) 
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 Regarding remittance inflows in OECD countries, we found a negative but significant 

influence of remittances on financial inclusion levels. This finding may be attributed to the 

increasing adoption of various remittance channels. This proliferation has resulted in a new form 

of financial exclusion, specifically for less digital literature users as well as those without formal 

documentation. Thus, undocumented migrants on the sending side and financially excluded 

families on the receiving side (Ardıç et al., 2022). This finding is consistent with (Bangake et al., 

2021). Steady remittance inflows can offer recipient households an alternative financing source, 

potentially at the expense of the formal financial market, mainly represented by banking 

institutions (Bangake et al., 2021; Brown et al., 2013). Kokorović Jukan et al., (2020) posited that 

in South-East Europe, the majority of transfers paid out of cash deter saving excess remittances.  

 Also, we obtained estimation results showing an insignificant effect of banks’ efficiency 

on financial inclusion in OECD countries. This outcome is not surprising, as once a certain level 

of efficiency is attained, achieving further improvements becomes considerably difficult, 

considering the existing level of technology, among other factors. This may well be evident in 

OECD countries. Moreover, the level of financial inclusion in OECD countries is already high. 

Hence, marginal efficiency improvements are likely to result in minimal impacts on the already 

high level of financial inclusion, as evidenced by the insignificant coefficient. 

5.3 Control Variables  

In line with extant literature, we control for gross capital formation (GCF), inflation rate (CPI), 

government expenditure (GE) and unemployment rate (UER). In SSA economies, Gross capital 

formation showed a positive significant effect on financial inclusion. This positive effect is evident 

in the progressive investment in infrastructure that has helped connect previously underserved 

areas and make it easier for financial service providers to reach new customers. Further, we note 

that inflation has a positive significant effect on financial inclusion. This direct relationship is 

because inflation encourages individuals to invest in long-term assets to curb the negative effect 

on the real value of money. Alternatively, investors invest in financial assets of lower inflationary 

countries, which necessitates utilizing financial services and products. However, government 

expenditure has an insignificant effect on financial inclusion. Likewise, the effect of 

unemployment on financial inclusion is positive but insignificant.  

 With regard to the control indicators for OECD economies, we found a comparable positive 

effect of inflation as established in SSA economies. In our opinion, the positive effect of inflation 
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is not so startling. Although this research does not test threshold effects, this finding suggests that 

accommodating some level of inflation can be important for promoting financial inclusion. This 

is in line with the argument of Phillips, (1958), and Shukayev and Ueberfeldt, (2018) who suggest 

the need to keep moderate levels of inflation to promote full financial stability, and financial 

development as inflation can be positively related to financial inclusion. The results also reveal a 

positive significant effect of government expenditure on financial inclusion. This effect is because 

huge government spending may indicate the implementation of inclusive policies such as 

regulations to promote customer protection. This also accounts for the monetary subsidies, 

transfers and tax incentives that the government provides to allow for financial inclusion to be 

realized (Abeka et al., 2022). Further, we found a positive significant effect of unemployment rate 

on financial inclusion. This could be because advanced countries, like most OECD economies, 

have implemented measures and reforms to support the unemployed including supporting their 

standard of living and welfare through child support schemes, educational and healthcare 

investments, and progressive taxation, among others (Omar & Inaba 2020). As such these groups 

can make their contribution to the financial inclusion levels. Furthermore, Gross capital formation 

showed a positive but insignificant effect on financial inclusion.  

6 ROBUSTNESS TEST 

Our results in Table 8 present the robustness test of our baseline results. We re-estimated the results 

using ATM per 100,000 adults (Appendix Figure A4) as a measure of financial inclusion. Thus, 

instead of assigning a weight of variables, the ATM per 100,000 adults was used to measure the 

availability dimension of financial inclusion.  

 The results from the robustness analysis are not materially different from our baseline 

results. Table 8 shows the estimation results based on our re-estimation. Our results in Table 8 

present trade openness as having a positive significant influence on financial inclusion in SSA. We 

found this result to be in line with the theory of financial intermediation (Allen & Santomero, 

1997). This theory holds that increased trade openness and integration into the global economy 

can lead to increased financial intermediation or the flow of funds from savers to borrowers 

through financial institutions. From our results, bank efficiency in SSA is significant and has a 

positive influence on financial inclusion. Next, we checked the impact of remittances on financial 

inclusion and found it to have a positive effect at a significant level. We further find literacy as 

having a negative significant influence on financial inclusion levels in SSA. Finally, we examined 
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the impact of income on financial inclusion and found this factor not to be relevant at conventional 

levels as confirmed in our baseline estimation.  

 We also re-estimated our baseline results for OECD economies and reported our findings 

in Table 8. From our estimation, we found that Trade openness has a negative significant influence 

on financial inclusion. The results also showed a positive significant influence of banks’ efficiency 

on financial inclusion in OECD. Furthermore, we found that remittance exhibits a positive 

significant effect on financial inclusion. Next, we found that the influence of income is in line with 

the baseline results. This suggests that higher income levels in OECD economies are associated 

with increased access to and use of financial services, such as bank accounts, credit, and insurance. 

Finally, we examined the impact of literacy on financial inclusion in OECD and found this factor 

not to be relevant at conventional levels. 

 Upon completion of our robustness test, the results in Table 8 demonstrate that our baseline 

results are robust in relation to an alternative variable that was employed as a measure of financial 

inclusion. This highlights the consistency and dependability of the methodology applied. 

7 CONCLUSION AND POLICY IMPLICATIONS 

Financial inclusion has been recognised as an important policy tool for the world's development 

due to its important role in an economy. The World Bank advocated for a "financial inclusion 

strategy" coupled with relative financial and theoretical investment. This includes exploring 

essential factors that boost inclusion and make formal financial services accessible. Hence, we 

examined the determinants of financial inclusion in SSA and OECD economies and analyse their 

differences and similarities at the macro levels. This was to also help understand the variation in 

financial inclusion levels between these two regions and how to bridge the financial inclusion gap. 

To achieve this, we developed a financial inclusion index that reflects the accessibility, usage, and 

quality of financial products and services. We used the System GMM dynamic panel data 

estimation to address issues of endogeneity and omitted variables to examine the determinants of 

financial inclusion across 31 SSA countries and 38 OECD countries. Our results indicate that trade 

openness, bank efficiency, income, and remittances are key macro-level factors that account for 

the disparities in financial inclusion levels between SSA and OECD countries. These factors have 

varying impacts on financial inclusion in the two regions.   

 Our estimation results indicate that financial inclusion is positively and significantly linked 

to its past levels. In SSA economies, financial inclusion is positively and significantly associated 
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with literacy but negatively associated with trade openness and bank efficiency. In contrast, 

remittances and income do not significantly influence financial inclusion in SSA. However, when 

comparing our findings to benchmark results in OECD economies, we found that financial 

inclusion is positively and significantly influenced by literacy, trade openness, and income, but 

negatively affected by remittances. Banks’ efficiency remains an insignificant factor that warrants 

consideration.  

 Notably, our findings highlight the significance of literacy in achieving higher levels of 

financial inclusion in both SSA and OECD countries. Educational policies that promote literacy 

could play a vital role in bridging the financial inclusion gap. Moreover, the integration of SSA 

economies has not led to a significant increase in trade, which could contribute to financial 

inclusion. This suggests that integration alone is not sufficient to promote financial inclusion 

through trade and ancillary systems. Therefore, additional measures are necessary to address this 

issue. 

 It is also conventional to suggest that the World Bank should invest in initiatives that foster 

trade activities. The key is to implement a high level of trade openness, whiles exerting some 

restrictions on cross-border capital flow to encourage greater participation in the financial system. 

Policymakers should prioritize improving bank efficiency to encourage productive investment, 

savings, transfers, etc. This can be achieved through information, structural, and regulatory 

reforms rather than political pressures, which would create an efficient banking system and make 

the financial market less susceptible to external shocks. It is worth noting that maintaining an 

effective banking system is vital for sustaining the economy as it ensures the uninterrupted 

provision of financial services and products (Agarwala et al., 2023). Furthermore, literacy in both 

regions especially SSA should be streamlined to promote a greater level of financial inclusion. 

Despite the low literacy rates in this region, it has a positive impact on financial inclusion. 

Therefore, SSA countries must prioritize financial literacy as part of their educational reforms. 

This will improve the use of financial information, build an efficient banking system, increase 

consumer protection, and ultimately facilitate the progress of financial inclusion.  

  Further research could assess the political and economic institutions that affect financial 

inclusion in both SSA and OECD economies to provide deeper insights into the determinants of 

financial inclusion. Additional measures on financial inclusion such as the IMF Financial 

Development Index could be employed to supplement the analysis.
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TABLE AND FIGURES 

Table 1: Component variables of the Financial Inclusion Index  

Components Individual indicator(s)  Source of Data 

ATM per 100,000 

adults 

Number of ATMs per 100,000 adults. Global Financial Development, 

2000-2021 

Bank Branches per 

100,000 adults 

Number of commercial bank branches per 100,000 

adults. 

Global Financial Development, 

2000-2021 

Bank Deposits Money deposited in banks as a share of GDP. Global Financial Development, 

2000-2021 

Bank Credit to Bank 

Deposit 

Credit provided by domestic money banks as a share 

of total deposits.  

Global Financial Development, 

2000-2021 

Life Insurance 

Premium 

Ratio of life insurance premium volume to GDP.  Global Financial Development, 

2000-2021 

Non-Life Insurance 

Premium 

Ratio of nonlife insurance premium volume to GDP Global Financial Development, 

2000-2021 

Table 2: Variable and Measurement 

Variable Measurement Data Source 

Financial Inclusion 

Index 

Principal Component Analysis of five (5) variable 

estimates measuring access, usage and quality of 

product 

See, Table 1 

Trade Openness Sum of exports and imports of goods and services as a 

share of gross domestic product. 

World Development Indicators 

2000 - 2021 

Banks’ Efficiency Bank Z-score Global Financial Development, 

2000-2021 

Remittances Personal remittances received (% of GDP) World Development Indicators 

2000 - 2021 

Income  Gross Domestic Product (GDP) per capita World Development Indicators 

2000 - 2021 

Literacy Rate School enrollment, secondary World Development Indicators 

2000 - 2021 

Inflation Consumer Price Index World Development Indicators 

2000 - 2021 

Government 

Expenditure 

Annual percentage growth of general government final 

consumption expenditure 

World Development Indicators 

2000 - 2021 

Unemployment rate Unemployment, total (% of total labour force) World Development Indicators 

2000 - 2021 

Gross Capital 

Formation 

Gross capital formation (% of GDP) World Development Indicators 

2000 – 2021 
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Table 3: Descriptive Statistics – OECD Countries 

Variable Observations Mean Standard 

Deviation 

Minimum Maximum 

Financial Inclusion Index 

(FII) 

575 0 1.00 -1.87 4.19 

Trade Openness 836 93.45 54.91 19.56 388.12 

Banks’ Efficiency  803 15.80 9.71 -0.33 57.441 

Remittance 835 0.89 1.03 0 6.01 

Literacy    552    89.83    6.88    56.09   99.91 

Income    836   33755.11 23059.84 2305.08 134000 

Inflation 836 2.792 3.92 -4.48 54.91 

Gross Capital Formation 

(GCF) 

836 23.43 4.42 11.89 54.96 

Government Expenditure 

(GE) 

836 2.24 2.51 -10.06 12.63 

Unemployment rate 836 55.973 6.38 37.737 76.85 

 

Source: Authors’ estimates 

Table 4: Descriptive Statistics – SSA Countries 

Variable Observations Mean Standard 

Deviation 

Minimum Maximum 

Financial Inclusion Index (FII) 366 0 1.00 -1.339 3.902 

Trade Openness 680 67.13 28.468 16.352 175.798 

Banks’ Efficiency 565 14.476 5.444 2.731 32.07 

Remittance 639 2.581 3.387 0 26.837 

Literacy 207 34.238 19.879 3.28 90.544 

Income 682 1920.16 2248.06 114.37 11645.98 

Inflation 652 8.398 28.974 -8.975 513.907 

Gross Capital Formation 

(GCF) 

673 22.775 9.215 1.097 79.401 

Government Expenditure (GE) 633 7.228 28.446 -55.348 565.539 

Unemployment rate 682 7.93 7.67 0.32 33.56 

 

Source: Authors’ estimates
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Table 5: Pairwise correlations – OECD Economies 

Variables Financial 

Inclusion 

Index (FII) 

Trade Banks’ 

Efficiency 

Remittance Literacy  Income Inflation Gross Capital 

Formation 

(GCF) 

Government 

Expenditure 

(GE) 

Unemployment 

Financial Inclusion 

Index (FII) 

1.000          

Trade Openness 

 

-0.271*** 1.000         

Banks’ Efficiency 

 

-0.158*** 0.216*** 1.000        

Remittance 

 

-0.158*** 0.472*** -0.097*** 1.000       

Literacy rate 

 

0.089* 0.054 0.001 -0.185*** 1.000      

Income 

 

-0.025 0.260*** 0.314*** -0.213*** 0.161***  1.000     

Inflation 

  

0.171*** -0.088** -0.159*** 0.100*** -0.376*** -0.200*** 1.000    

Gross Capital 

Formation (GCF) 

0.067 0.045 -0.091*** -0.054 0.018 -0.067 0.120*** 1.000   

Government 

Expenditure (GE) 

-0.032 0.008 0.054 -0.048 -0.171*** -0.035 0.140*** 0.361*** 1.000  

Unemployment 

 

0.093** -0.110*** -0.224*** 0.194*** -0.044 -0.378*** 0.159*** -0.080** -0.011 1.000 

*significance at 10% level; **significance at 5% level; ***significance at 1% level. 

Source: Authors’ estimates 
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Table 6: Pairwise correlations – SSA Economies 

Variables Financial 

Inclusion 

Index (FII) 

Trade Banks’ 

Efficiency 

Remittance Literacy  Income Inflation Gross Capital 

Formation 

(GCF) 

Government 

Expenditure 

(GE) 

Unemployment 

Financial Inclusion 

Index (FII) 

1.000          

Trade Openness 

  

0.313*** 1.000         

Banks’ Efficiency 

 

0.335*** 0.099** 1.000        

Remittance 

 

-0.058 -0.007 0.092** 1.000       

Literacy rate 

 

0.676*** 0.401*** 0.425*** 0.337*** 1.000      

Income 

 

0.619*** 0.470*** 0.170*** -0.219*** 0.639*** 1.000     

Inflation 

  

-0.083 0.021 -0.044 -0.150*** -0.069 -0.038 1.000    

Gross Capital 

Formation (GCF) 

0.037 0.407*** -0.041 0.111*** -0.033 0.083** -0.043 1.000   

Government 

Expenditure (GE) 

-0.091* -0.040 -0.030 -0.015 -0.043 -0.037 -0.034 -0.013 1.000  

Unemployment 

 

0.641*** 0.473*** 0.249*** -0.068* 0.513*** 0.653*** -0.039 0.056 -0.052 1.000 

*significance at 10% level; **significance at 5% level; ***significance at 1% level 

Source: Authors’ estimates
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Table 7: Results of the determinants of financial inclusion in SSA countries and OECD 

countries 

 SSA OECD 

Lag of Financial Inclusion Index 

(L.FII) 

0.8166*** 1.027*** 

 (0.000) (0.000) 

Literacy Rate 0.01014*** 0.00732** 

 (0.000) (0.033) 

Trade Openness -0.00178** 0.00076** 

 (0.017) (0.011) 

Banks’ Efficiency -0.0147*** -0.00056 

 (0.003) (0.630) 

Remittance -0.00208 -0.06062*** 

 (0.698) (0.000) 

Income 0.0000578 0.00000106* 

 (0.670) (0.091) 

Controls 

Government Expenditure (GE) 0.00063 0.03698*** 

 (0.389) (0.000) 

Gross Capital Formation (GCF) 0.01044*** 0.00105 

 (0.000) (0.771) 

 Inflation 0.00866*** 0.02429*** 

 (0.000) (0.000) 

 Unemployment 0.00022 0.01010*** 

 (0.975) (0.000) 

Constant -0.3755*** -0.95757*** 

 (0.003) (0.002) 

Diagnostics   

Wald Test 124701.28 10388.22 

Prob. (Wald) 0.000 0.000 

AR1 (p-value) 0.230 0.003 

AR2 (p-value) 0.309 0.642 

Hansen-J (p-value) 0.696 0.135 

Sargan (p-value) 0.644 0.208 

Observations 110 383 

Statistical significance at the 1%, 5%, and 10% level is indicated by ***, **, and *, respectively 

Source: Authors’ estimates 
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Table 8: Robustness test 

 SSA OECD 

 L.ATMs 1.04663*** 0.91184*** 

 (0.000) (0.000) 

Literacy Rate -0.27861*** 0.07342 

 (0.001) (0.462) 

Trade Openness 0.21456*** -0.05476*** 

 (0.000) (0.000) 

Banks’ Efficiency 0.56658*** 0.14716** 

 (0.001) (0.044) 

Remittance 0.65407* 1.21089** 

 (0.098) (0.035) 

Income -0.00095 0.00027*** 

 (0.136) (0.000) 

Controls 

Government Expenditure (GE) -0.18338** -0.34679** 

 (0.016) (0.021) 

Gross Capital Formation (GCF) -0.35495*** 0.60228*** 

 (0.008) (0.000) 

 Inflation -0.22106*** -0.20794** 

 (0.000) (0.012) 

 Unemployment -0.32505** 0.57799*** 

 (0.011) (0.000) 

Constant -1.02621 -21.16948** 

 (0.747) (0.037) 

Diagnostics   

Wald Test 108267.84 59109.41 

Prob. (Wald) 0.000 0.000 

AR1 (p-value) 0.065 0.075 

AR2 (p-value) 0.194 0.179 

Hansen-J (p-value) 0.739 0.329 

Sargan (p-value) 0.462 0.130 

Observations 110 383 

Statistical significance at the 1%, 5%, and 10% level is indicated by ***, **, and *, respectively 

Source: Authors’ estimates 
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APPENDIX 

Table A1: List of the sample of 31 SSA economies and 38 OECD economies 

SUB-SAHARAN AFRICA COUNTRIES OECD COUNTRIES 

Eastern Africa Western Africa Asia Poland 

Burundi Benin Israel Portugal 

Kenya Burkina Faso Japan Slovak Republic 

Madagascar Cape Verde Korea Republic Slovenia 

Mauritius Cote d’Ivoire  Spain 

Mozambique The Gambia Europe Sweden 

Rwanda Ghana Austria Switzerland 

Tanzania Guinea Belgium Turkey 

Uganda Mali Czech Republic United Kingdom 

 Niger Denmark  

Middle Africa Nigeria Estonia North America 

Angola Senegal Finland Canada 

Cameroon Sierra Leone France Costa Rica 

Chad Togo Germany Mexico 

Congo  Greece United States of America 

Congo Republic  Hungary  

Gabon  Iceland Oceania 

  Ireland Australia 

Southern Africa  Italy New Zealand 

Botswana  Latvia  

Eswatini  Lithuania South America 

Namibia  Luxembourg Chile 

South Africa  Netherlands Colombia 

  Norway  

 

 

 



 

31 

 

Table A2 - Estimation results of the principal component analysis – Financial Inclusion Index 

of OECD 

 Coefficient Std.Error. z P-value Eigenvalue of the correlation 

matrix Eigenvalues 
Component 1      2.287     0.134    17.040     0.000 

Component 

no. 

Cumulative 

percentage of 

total variance Eigenvectors of the first component 
ATMs      0.575     0.029    19.730     0.000 1     0.381 
BBA      0.535     0.038    13.910     0.000 2     0.641 
Bank credit to Bank deposit      0.157     0.068     2.330     0.020 3     0.824 
Bank Deposit      0.188     0.073     2.580     0.010 4     0.912 
Life Insurance     0.438     0.040    11.000     0.000 5     0.987 
Non-life Insurance      0.363     0.049     7.420     0.000 6     1.000 

Source: Authors’ estimates 

 

Table A3 - Estimation results of the Principal component analysis – Financial Inclusion 

Index of SSA 

 Coefficient Std.Error. z P-value Eigenvalue of the correlation 

matrix Eigenvalues 
Component 1      4.176     0.309    13.530     0.000 

Component 

no. 

Cumulative 

percentage of 

total variance Eigenvectors of the first component 
ATMs      0.440     0.013    34.050     0.000 1     0.696 
BBA      0.459     0.010    47.740     0.000 2     0.838 
Bank credit to Bank deposit      0.262     0.027     9.840     0.000 3     0.940 
Bank Deposit      0.346     0.022    15.800     0.000 4     0.979 
Life Insurance     0.451     0.011    41.120     0.000 5     0.995 
Non-life Insurance      0.451     0.011    42.010     0.000 6     1.000 

Source: Authors’ estimates 
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Figure A1 - ATMs per 100,000 adults 

(Number of ATMs per 100,000 adults) 

Source: Global Financial Development Database, 2000 - 2021 
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Figure A2 - Bank Branches per 100,000 Adults 

(Number of commercial bank branches per 100,000 adults) 

Source: Global Financial Development Database, 2000 - 2021 
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Figure A3 - Life Insurance Premium 

(Ratio of life insurance premium volume to GDP)  

Source: Global Financial Development Database, 2000 - 2021 
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Figure A4 - Non-Life Insurance Premium 

(Ratio of non-life insurance premium volume to GDP) 

Source: Global Financial Development Database, 2000 - 2021 
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Figure A5 - Bank Deposits 

(Money deposited in banks as a share of GDP) 

Source: Global Financial Development Database, 2000 - 2021 
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Figure A6 - Bank Credit to Bank Deposit 

(Credit provided by domestic money banks as a share of total deposits) 

Source: Global Financial Development Database, 2000 - 2021 
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