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ABSTRACT 

Financial access is a key pillar of the EU strategy for private sector development in 

the region with a focus on financial inclusion. This paper investigates the impact of 

financial inclusion on economic growth in the Euro Mediterranean region from 2009 -

2019. Following the multidimensional approach, this study constructs an index based on 

indicators reflecting the four dimensions; access, availability, usage, and quality. The 

study empirically shows that financial inclusion is positively related to GDP per capita, 

the proxy measure of economic growth. Using Arellano-Bover/ Blundell- Bond Dynamic 

Panel system GMM results show a positive effect of financial inclusion on economic 

growth in the Euro-Med region. However, results vary while using a dummy for each sub 

region. In the South-Mediterranean countries, results show a positive and statistically 

insignificant effect of the index on economic growth. In the Eastern- Mediterranean 

countries, the results show a positive and statistically significant effect on economic 

growth. Moreover, in the EU countries, the results show a negative and statistically 

significant effect of the FI-Index on economic growth. Findings urge the need to 

accelerate the implementation of financial inclusion agendas, especially in Southern 

Mediterranean countries to enhance the financial resilience of disadvantaged groups and 

boost inclusive economic growth. These strategies are to be technically supported by the 

EU, using the EU initiative of Financial Inclusion under the framework of the EU 

Neighborhood Policy.  
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1. INTRODUCTION  

By the late 2000s, financial inclusion becomes a matter of interest. Since access to financial 

systems has been always a catalyst to economic growth, an inclusive financial system has become 

a policy priority in many countries. Policymakers increasingly recognize that a financial system 

that reaches all citizens allows for more effective execution of other social policies and 

development priorities. When people can access the financial system, they will be able to create 

and expand businesses. The impact of financial inclusion will not only benefit individuals but 

also, has a positive spillover effect on the whole economy, as it is linked to the country’s 

economic and social development. Financial inclusion is integrated into all national sustainable 

development strategies. It has been an enabler of eight Sustainable Goals SDGs. Financial 

Inclusion is generally defined in the literature as the delivery of appropriate financial products 

and services to the various sections of society, including vulnerable, disadvantaged, and low-

income groups. To achieve this goal, it is important to measure the degree of inclusiveness of the 

financial systems. A comprehensive measure is matter of interest in the literature related to 

financial inclusion. Single indicator approach may not give a reliable image of the degree of 

inclusiveness of the financial system.  This study aims to explore the impact of financial inclusion 

on economic growth in the Euro-Mediterranean region given the large disparities among 

countries. The aim of the study is twofold; First, to construct a multidimensional index to measure 

financial inclusion, and the. analyze the variations among countries; second, to investigate the 

dynamic relationship between the constructed financial inclusion index and economic growth. 

Following the multidimensional approach, First, we construct an index (FI-Index) based on 

indicators that reflect the four dimensions; access, availability, usage, and quality. The quality 

dimension can be measured by the equality of distribution of the financial infrastructure. Two 

indicators are used in this study for the quality; the number of ATMs per 1000 Km2 and the 

number of commercial bank branches per Km2. The index is built based on data related to 

financial services provided by the banking sector. As banks are the main financial service 

provider in the South-Mediterranean countries, the region of study. Second, we study the FI-

Index variations across countries and years of interest, and the main reasons behind these 

variations. Then we study the dynamic relationship between the constructed index financial 

inclusion (FI-Index) and economic growth, controlling for macroeconomic variables using a 

dynamic panel model. We first run a fixed-effects static model to estimate the impact of FI-Index 

on the whole sample and for each sub-region. Then we test the dynamic relation among variables 

using Arellano-Bond/ Blundell-Bond dynamic panel model, one time for the whole sample and 

for each sub-region. It contributes to the existing literature about financial inclusion in two ways; 

First, by constructing an index integrating the four dimensions of financial inclusion. Second; 

focusing on the Euro-Mediterranean countries, that are tied with the EU-Neighborhood Policy 

(ENP). The ENP governs the relationship between the EU and the closed 16 Eastern and Southern 

neighborhood countries of the Mediterranean, as well as the enlargement countries in different 

levels of accession. The main objective of the ENP is to promote sustainable and inclusive growth 

in the region. The European Investment Bank is financial institution that provides variety of 

financial tools to countries in neighborhood. The EIB, European Bank for Reconstruction and 

Development (EBRD) and the Agency franchise de development (AFD) with the EU commission 

created the EU Initiative to Financial Inclusion (EUIFI). The EUIFI aims to provide tailored 

financial tools and advisory services to Microenterprises in the neighborhood countries, to create 

job opportunities and stimulate growth.  

The rest of the study is organized as follows: Section two introduces the existing theoretical 

and empirical literature review; Section three presents structure of the data, proxy measures, and 
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summary statistics; Section four states the Methodology in constructing the index and the model 

specifications; empirical findings are reported in Section five.   

2. LITERATURE REVIEW  

There is extensive literature on the contribution of finance to the economic growth. The 

theoretical foundation of this relation was first defined by Schumpeter (1912), pointing out that 

credit and banks play a vital role in economic growth. Credit enables entrepreneurs to invest and 

increase production which in turn has a positive impact on economic growth. The development 

of the financial system has been supported theoretically to have a positive effect by the 

“endogenous growth model”. Financial development provides an increase in accessible resources 

for accumulated capital which accelerates the growth per capita. (Fowowe, 2010). Endogenous 

growth models, examining the relationship between finance and economic growth, took two 

tendencies. Models study the impact of financial development on the volume of investment and 

in turn economic growth. New models, such as Levine (1991), tended to emphasize mainly the 

efficiency of investment rather than the volume.  (Yagci, 2003). There is an emerging base of 

knowledge of what generally constitutes financial inclusion. Literature about financial inclusion 

has passed through a time span that started in the late 1990s a preliminary wave of studies 

discussed the social impact of the financially excluded populations (Leyshon and Thrift, 

1993,1994,1995). Conceptualizing financial inclusion was addressed in literature in the early 

2000s. Then vast studies tended to explore the macroeconomic impacts of financial inclusion 

(Collard,2010; Kempson,1999). Sarma and Pais (2011) suggested that socioeconomic factors 

have a significant impact on financial inclusion. Using Global Findex for 31 OECD countries, 

Van der Werff et al. (2013) suggested that income inequality slows the use of services provided 

by formal financial accounts and non-financial factors can hinder financial inclusion. From the 

opposite perspective, Boukhatem (2016) showed that developing a financial system significantly 

improves poverty alleviation in a sample of 67 low and medium-income countries. They 

demonstrate that increasing the usage of financial services directly affects asset accumulation and 

consumption. These results are in compliance with the results reported in Banerji et al. (2014). 

They conclude that facilitating access to credit cards has positively affected investment 

productivity and income levels in the agricultural sector in Bihar city in India. Sardoval (2006) 

presented that providing adequate financial services to low-income groups can improve their 

living conditions and reduce poverty among them. On the other hand, Allen et al. (2012) 

highlighted that increasing access to financial institutions improves the usage of financial services 

by simplifying the administrative requirements for opening an account and reducing the 

transaction cost. Increasing the availability of financial institutions not only benefits users but 

also, improves the stability of the banking sector (Ahmed and Mallich, 2017).  

Enormous literature studied the role of financial intermediation on economic growth 

(Kochar,2011; Burgess and Pande,2005). Kumar et al. (2019) argued that access to finance is a 

necessary condition to achieve financial inclusion but it is not a sufficient one. The degree of 

inclusiveness of a financial system can be expressed by the number of those who can use the 

financial services provided. In other words, those who have access to formal financial accounts 

and are incapable of using them, are still financially excluded. They empirically presented using 

the Shapely decomposition approach, that demand-side factors can hinder the process of financial 

inclusion more than the supply-side factors. In a previous study, Kumar (2014) pointed out that 

spatial population and geographical distance affect the extent of financial inclusion in a country. 

Contributing to literature that studies the demand-side factors of financial inclusion, Bhaskar 

(2013) highlighted the role of financial education in boosting financial and social inclusion. 

Furthermore, Kostov(2015), argued that financial literacy and awareness can boost the demand 

for financial services and products. The study empirically demonstrates that the probability of 

account ownership in a formal financial institution is higher in high-income, high-educated and 
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urban populations. Andrew (2013) identified non-financial factors such as; social trust in the 

government and formal financial institutions, corruption, minimum hourly wages, total 

population, as well as, other indicators of financial inclusion to have significant impacts on the 

degree of inclusiveness of the financial system in a panel of 31 OECD countries. Empirical 

literature that shows a positive impact of financial inclusion on economic growth can be 

categorized into two main groups; cross-country analysis and individual country analysis. Cross-

country analysis takes two forms; either panel data or cross-section analysis. Individual country 

analysis in most studies uses time series. In the vast majority of the literature studying the 

relationship between financial inclusion and economic growth, cross-country analysis is 

commonly used. The universal nature of the data available to measure the degree of inclusiveness 

of the financial system allows comparative analysis among countries. It was started by Goldsmith 

(1969), using data from 36 countries from 1860-1963, reaching the conclusion that there is a 

strong positive relationship between the wealth of the financial institution and per capita GDP 

rate. Based on the theoretical framework of Schumpeter, King (1992) empirically found a positive 

relationship between capital accumulation and economic activities as a proxy to the economic 

growth in a panel of 80 countries from 1960-1989. Hasan (2017) found a positive causal 

relationship between financial inclusion and economic growth in 55 Organization of Islamic 

Countries (OIC). Alternatively, some studies failed to support the assumption of the positive 

relationship between financial inclusion and growth. The accelerating credit growth results from 

increasing financial inclusion negatively affect the stability of the financial system, consequently 

slowing economic growth (Barajas, 2012; Mehrotra and Yetman,2015).   

In finance-growth nexus literature, it is stated the finance-related variable is endogenous by 

nature for two possibilities. Either because of the effect of growth on finance or because of the 

omitted variables' effects on both growth and finance (Levine, 1993 & Levine 1998). 

Alternatively, Beck et al. (2000) and Levine (1998) proposed using the instrumental variable 

approach to deal with endogeneity. Huang and Lin (2009) estimated the model by GMM 

approach using dummies for legal origins as instrument variables. Results conformed to Levine 

et al. (2000), whereby, financial development is positively and robustly correlated with long-run 

economic growth. Also, results suggested the validity of instruments. Furthermore, Beck et al. 

(2007) showed that religion and legal origin, namely, French, are insignificantly correlated to the 

measures of financial access.  Although GMM estimators are commonly used in analyzing micro 

datasets, there is a growing tendency to use them in analyzing macro-panels especially in studying 

the relationship between financial development and economic growth (Eberhart, 2012; Arcando 

et al.,2012).  Roodman (2006) pointed out that dynamic panel GMM estimators are designed to 

analyze macro panel datasets under many assumptions, among them; (1) large N and small T, (2) 

dynamic dependent variables depend on its past values, (3) fixed individual effects, and (4) 

strictly exogenous independent variables. (Roodman 2009). Against the above mentioned 

literature review, there is a vast literature that link financial inclusion with macroeconomic 

stability variables. Moreover, the World Bank has released the Global Financial Inclusion Index 

(Global Findex) to explore the main factors that affect financial inclusion. However, the database 

is limited to years 2011,2014, and 2017 respectively. Thus, the aim of this study to construct an 

index that reflects the main dimensions of financial inclusion and allows for conducting a proper 

panel analysis. 

3. DATA  

Dataset is collected from the World Development Indicators (WDI), IMF Financial Access 

Survey (FAS); reflecting the supply side factors of financial inclusion, and World Bank Global 

Financial Inclusion Index (Global FINDEX), for demand side indicators. Selected countries are 

classified by region according to the European Neighborhood Policy, sample covers the period 
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from 2004- 2020 . Income classification is according to the World Bank income groups in 2020 

as shown in Table A1 in the Appendix  

Following previous literature, GDP per capita is used as a proxy measure of economic growth. 

(Hasan, 2017), (Pradhan, 2016) (Mankiw, 2012). For constructing dynamic panel regression, 

macroeconomic factors are used to control for economic growth, such as inflation rate at 

consumer prices, population growth rate, unemployment rate, trade openness, and school 

enrollment for primary education. (Apergis, 2007), (Mossomeh Hajilee, 2017) & (Levine, 1998). 

Summary statistics are shown in Table1. 

Table1: Summary statistics 

   Mean Minimum Maximum Standard Deviation    N 

 GDPPC 17893.94 1769.749 112372.700 19912.551 731 

 INF 3.741 -4.298 84.864 5.864 731 

 POP .413 -2.258 6.559 1.16 731 

 UNEMP 11 2.01 37.250 6.296 731 

 TRADE 103.172 30.247 380.104 47.109 731 

 SEP 332.802 1 696.000 209.817 731 

 FIIndex .388 0 0.965 .254 731 

4. METHODOLOGY  

This section explores the relationship between financial inclusion and economic growth in the 

Euro- Mediterranean region. First, we construct an index to measure the degree of financial 

inclusion of the countries in the region. Second, estimate the impact of financial inclusion on 

economic growth using a dynamic panel –GMM model.  

4.1 Construction of the Financial Inclusion Index (FII) 

For a cross–country analysis, the Index is calculated using macroeconomic secondary data 

collected from the World Development Indicators (WDI) and the IMF Financial Access Survey 

(FAS). Following the work of Sarma (2012), first the dimensions of the index are computed, then 

indicators are normalized, and the base year and the sub-indices are determined. Dimensions are 

calculated based on the following equation: 

𝑑𝑖 = 𝑤𝑖
𝐴𝑖−𝑚𝑖

𝑀𝑖−𝑚𝑖
     (1) 

Where, Ai is the actual value of the dimension, mi is the lower limit of the dimension, and the 

Mi is the upper limit of the value of the dimension. The upper limit is the maximum value scored 

in 𝑐𝑜𝑢𝑛𝑡𝑟𝑦𝑖 over years for 𝑑𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛𝑖. The lower limit is the minimum value scored in 

𝑐𝑜𝑢𝑛𝑡𝑟𝑦𝑖 over years for 𝑑𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛𝑖.The higher the value of  𝑑𝑖, the higher the achievement of 

the country in financial inclusion. The second step is to calculate the distance between any point, 

namely, “x” and the worst option namely “o”. In addition to, calculating the “inverse” distance 
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between point x and the ideal point “w”, which is a function of weights of the dimensions. These 

distances should be normalized to make values lie between 0-1. The two distances give an 

indication of a higher value of x, implying a higher value of financial inclusion. The FI-Index is 

then calculated by taking the simple average of the two distances. In this study, the FI-Index is 

constructed using 7 dimensions, indicating the 4 dimensions of financial inclusion; Availability, 

Accessibility, Usage, and Quality. The first dimension is the Number of Bank Branches per 

100,000 adults, which is used as an indicator of the availability of financial institutions, given the 

fact that banks are the main service providers in SMCs and EMCs. The second dimension is the 

“Number of Automatic Teller Machines per 100,000 adults”, which indirectly measures the 

accessibility to the accounts owned in banks. “Deposit accounts per 1000 adults”, represents how 

many individuals are using their accounts. So, it is used as a proxy for the usage dimension of 

financial inclusion. As well as the fourth dimension of the index “Borrowers from commercial 

banks per 1000 adults”, represents another aspect of the financial transactions made on accounts 

owned. In addition to the fifth dimension “Life insurance premium to GDP”. To represent the 

Quality dimension of financial inclusion, the FI-Index uses the distribution of infrastructure as 

an indication for the sixth and seventh dimensions. In this context, “Number of ATMs per 

1000Km2” and “Number of Bank Branches per 1000 Km2” are used as proxies. For simplicity, 

equal weights are assigned to each dimension, so 𝑤𝑖 =1 for all values of ι, and the ideal point W= 

(1.1.1...) in the n-dimensional space, and the worst point O=(0,0,…). So the ideal point for FI-

Index is W= (1,1,1,1,1,1,1) in the 7-dimensional space, and the worst point is O= (0,0,0,0,0,0,0) 

in the 7-dimensional space. Then the distance “X” between any pint x and the worst point “o” is 

calculated using equation (2) as follows: 

X= 
√𝑑1

2+ 𝑑2
2+ 𝑑3

2+𝑑4
2+𝑑5

2+𝑑6
2+𝑑7

2 

√𝑤1
2+ 𝑤2

2+ 𝑤3
2+𝑤4

2+𝑤5
2+𝑤6

2+𝑤7
2 

    (2) 

Where, 𝑑𝑖, is the dimension computed for each country in different years. 𝑤𝑖 is the weight 

given for each dimension, in this case, is assumed to be 1. 

To ensure that value of the index lie between (0,1), the inverse distance “Z” between any point x 

and the optimal option is calculated using equation (3) as shown: 

Z= 1- 
√(𝑤1−𝑑1 

2 )+ (𝑤2−𝑑2
2)+ (𝑤3−𝑑3

2)+(𝑤4−𝑑4
2)+(𝑤5−𝑑5

2)+(𝑤6−𝑑6
2)+(𝑤7−𝑑7

2) 

√𝑤1
2+ 𝑤2

2+ 𝑤3
2+𝑤4

2+𝑤5
2+𝑤6

2+𝑤7
2 

    (3) 

The two distances are normalized to lie between (0,1). The Index is then calculated by taking 

the simple average of the two distances as shown in equation (4) 

IF-Index = 
1

2
 [𝑋 + 𝑍] (4) 

Constructing the index pass through the verification process. First, all boundaries are defined and 

meaningful. Second, the value of the index is homogenous, the value of the overall index does 

not change even if the dimension of the index changes by a constant. Third, the index is a 

monotonous function of the dimensions, this indicates that the higher value of the dimension, the 

higher value of the index. Summary statistics for the index per year is presented in Table2. 

 

 

 



Safiya Galal, Nagwa Samak and Heidi Aly 

 

 
 

 

Table2: Summary Statistics of the FI-Index per year 

Year  Mean Minimum Maximum Standard deviation   N 

 2004 .264 0 0.738 .203 45 

 2005 .312 .018 0.669 .181 45 

 2006 .364 .057 0.698 .174 45 

 2007 .452 .111 0.803 .166 45 

 2008 .526 .192 0.793 .152 45 

 2009 .547 .26 0.834 .142 45 

 2010 .556 .29 0.832 .138 45 

 2011 .553 .283 0.810 .125 45 

 2012 .545 .281 0.814 .125 45 

 2013 .53 .278 0.833 .142 45 

 2014 .538 .268 0.854 .148 45 

 2015 .516 .173 0.906 .168 45 

 2016 .508 .22 0.933 .166 45 

 2017 .507 .172 0.965 .178 45 

 2018 .5 .156 0.930 .195 45 

 2019 .499 .07 0.937 .213 45 

 2020 .466 .052 0.881 .229 45 

 

4.2 Model Specification: Dynamic Panel – GMM model 

Dynamic panel model system GMM is widely used in empirical literature to estimate economic 

growth models. Following Levine et al. (2000) and Beck et al. (2000), this study develops a 

dynamic panel GMM model to address potential endogeneity and correlated individual effects 

among the explanatory variables and to exploit linear moment restrictions. (Arellano & Bover, 

1995; Blundell & Bond, 1998; Arellano&Bond, 1991). The procedures of the GMM estimator 

are based on Holtz -Eakin, Newery, and Rosen (1988) and Arellano Bond (1991).  

𝑦𝑖𝑡 − 𝑦𝑖𝑡−1 = (𝛼 − 1)𝑦𝑖𝑡−1 + 𝛽 𝑋𝑖𝑡 + 𝛿𝐹𝐼𝑖𝑡  + 𝜈𝑖+ 휀𝑖𝑡                                    (1) 

Where 𝑦𝑖𝑡 − 𝑦𝑖𝑡−1, is the GDP per capita, 𝑋𝑖𝑡 is the set of explanatory variables including 

macroeconomic control variables, FI is the financial inclusion index. 𝜈𝑖  captures the unobserved 

country specific effects. 휀𝑖𝑡 is the error term. Rewriting equation (1): 

𝑦𝑖𝑡 = 𝛼𝑦𝑖𝑡−1 + 𝛽′𝑋𝑖𝑡 + 𝛿𝐹𝐼𝑖𝑡  + 𝜈𝑖+ 휀𝑖𝑡                                                                 (2) 

By taking the first difference to eliminate the country-specific effect, we get the system GMM 

(Arellano and Bond, 1991) 

𝑦𝑖𝑡 − 𝑦𝑖𝑡−1 =  𝛼(𝑦𝑖𝑡−1 −  𝑦𝑖𝑡−2 + 𝛽(𝑋𝑖𝑡 − 𝑋𝑖𝑡−1) + 𝛿( 𝐹𝐼𝑖,𝑡 −  𝐹𝐼𝑖,𝑡−1) + (휀𝑡𝑖  − 휀𝑖𝑡−1 )(3) 

As shown in equation (3), there is an autocorrelation between the lagged values of the GDP 

per capita and the error terms. Subsequently, the GMM difference estimator is used to deal with 

the potential endogeneity among the explanatory variables (Caselli, Esquivel, and Lefort 1996; 
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Rioja and Valev, 2004). It takes the lagged values of the GDP per capita as instruments under the 

assumption that the error term is not serially correlated and the lagged values of the X are weakly 

exogenous. (Arellano and Bover 1995; Blundell and Bond 1998; Bond 1991). To explore the 

impact of financial inclusion on economic growth, first Dynamic panel GMM model is estimated 

for the whole sample, then dynamic panel regression is estimated for each region separately. So, 

dummy variables are created for each region. Dummy variables “SMC”, “EMC” and “EU” are 

added to the model to estimate the impact of financial inclusion in each sub-region. Moreover, to 

explore the impact of financial inclusion on economics growth interaction terms are included to 

the model as follows: 

𝑦𝑖𝑡 = α +ρ 𝑦𝑖𝑡−1 + β 𝑋𝑖,𝑡−1 + δ 𝐹𝐼𝑖,𝑡−1+ θ SMC + γ (SMC*𝐹𝐼𝑖,𝑡−1) + 휀𝑖𝑡       (4.a) 

𝑦𝑖𝑡 = α +ρ 𝑦𝑖𝑡−1 + β 𝑋𝑖,𝑡−1 + δ 𝐹𝐼𝑖,𝑡−1+ θ EMC + γ (EMC*𝐹𝐼𝑖,𝑡−1) + 휀𝑖𝑡       (4.b) 

𝑦𝑖𝑡 = α +ρ 𝑦𝑖𝑡−1 + β 𝑋𝑖,𝑡−1 + δ 𝐹𝐼𝑖,𝑡−1+ θ EU + γ (EU*𝐹𝐼𝑖,𝑡−1) + 휀𝑖𝑡               (4.c) 

Where, SMC is a dummy variable for South Mediterranean countries, EMC is Eastern 

Mediterranean Countries, and EU is the European Union countries. In each model the dummy 

variables created for each region interacted with the FI-Index to show the effect of financial 

inclusion in each sub-region.  

5. EMPIRICAL RESULTS  

This section analyzes the variations in the FI-Index across countries and time, as well as reports 

the results of the dynamic panel estimation.  

5.1 Cross-country variations in FI- Index  

As expected the countries show different levels of financial inclusion. Also, within the country 

level, the values of the FI-Index vary over years. Figure1 shows the trend of the FI-Index in the 

Euro-Mediterranean countries, 45 countries, from 2004 to 2020. The South-Mediterranean 

countries started with the lowest levels of financial inclusion to better scores after 2016. In the 

period from 2004-2008, Egypt has a low to medium level of financial inclusion. The index shows 

decreasing levels to reach the lowest score in the period 2011-2015. This is attributed to the 

political unrest and losing trust in the financial institutions. In Tunisia, it started the period of 

study with lower levels of FI-Index than its counterparts, Morocco and Egypt. Despite the Arab 

Spring and resulting political instability in 2011 -2014, Tunisia had better levels of financial 

inclusion than Egypt, Morocco, and Algeria. The demographic transition of the South- 

Mediterranean countries is characterized by a high natural population growth rates (Ambrosetti, 

2020). Also, it is characterized by higher proportion of youth population than EU and EMC 

regions. However, youth are the lowest in terms of owning accounts in formal financial 

institutions. In Egypt, only 14% of accounts are owned by age group from 15 to 24 years, 

compared to 29%, 25%, 23% and 16% in Algeria, Lebanon, Tunisia and Morocco respectively 

(Global Findex, 2017). They have low levels of financial inclusion compared to their Eastern-

Mediterranean countries. They still suffering from many supply and demand barriers (Demirguc- 

Kunt et al.2015). These barriers are hindering the marginalized groups from accessing and using 

the formal financial services. From the supply-side, there is a limited presence of the non-banking 

sector, except for Morocco, whereby insurance is mandatory (Emera, 2021).  Despite the 

widespread of bank branches and ATMs, they are mostly concentrated in the urban areas.  

Improvements related to supply side of financial inclusion are noted in the region, however, many 

obstacles are still persisting. Barriers are mostly related to demand- side factors such as; financial 

illiteracy, lack of trust in formal financial institutions, insufficient savings (Ayadi et al. 2021).  

The Eastern European countries are classified as having medium to high financial inclusion 

levels. The EU countries started the period of study with high levels of financial inclusion, then 
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FI-Index decreased to reach low levels in 2018-2020. The main disadvantaged groups in the EU 

are the aging population. It is reported that many demand-side barriers are hindering the old-age 

groups. They are mostly related to financial literacy, physical inability and inability to cope with 

the rapid digitalization. As well as the mistrust in the programs designed by the financial 

institutions. Those programs are viewed as biased and they work of the good interest of the 

financial institution. Hence, it is suggested that civil society organizations design tailored 

financial literacy programs to the old-age groups to ensure meeting their needs (Glantz, 2021).  

For aging population, the online financial services and ATMs are viewed to be complicated, 

reduce their cognitive abilities and affect their decision making process (East, 1993). The inability 

to have face-to-face communications with bank tellers increases their feelings of social exclusion 

and insecurity. Therefore, designing financial products with simple procedures and technologies 

are to be considered, given their physical and cognitive capabilities (Armelius, 2020). The 

implementation of the European Accessibility Act  across EU countries can ensure minimum 

ATM access provided the population density and mobility obstacles for the disadvantaged of old-

age group and people living in rural areas Rural areas are reported to be among the disadvantaged 

groups in the EU, Eastern- Mediterranean countries as well as the Southern-Mediterranean 

countries.  Given the bank mergers in the European countries and the higher cost of increasing 

the number of bank branches in the SMCs, the availability of the ATMs and the post offices can 

improve access to finance in terms of the geographical proximity.  In the last decade, the 

legislative framework in many EU countries supports a competitive environment for different 

payment types, and bank mergers. Consequently, the number of bank branches is reduced as well 

as the number of ATMs per capita. For instance, in Portugal, the number of bank branches 

decreased by 40%. Despite the fact that Portugal is considered one of the highest scores in the 

EU, the number of ATMs per capita has fallen to reach 1.4 per 1000 adults (Glantz, 2021). 

5.2 Dynamic Panel – System GMM model  

Results of the regression are reported in two steps; First, we begin by fixed effect regression for 

the static model with robust standard error; Second, we run Arellano-Bover/ Blundell- Bond 

Dynamic Panel system GMM model. In the static model, we run a fixed effect regression for the 

static model with robust standard error to control for heterogeneity. The regression is estimated 

for the whole sample and for each sub-region. For the whole sample, the FI- Index reports a 

positive relationship with a significant effect on economic growth. 

 

Figure 1. FI –Index for each country per Year 
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Thus, the financial inclusion index shows a positive effect on growth with other 

macroeconomic variables. For sub-regions, the dummy variable for SMC interacts with the 

constructed FI-Index. The interaction term is statistically insignificant. However, the interaction 

term of the EMC and EU are statistically significant. The interaction term of the financial 

inclusion index with the EU has a negative effect on economic growth, this conforms with the 

decreasing values of the constructed FI-Index across years in the EU in Figure1. Results are 

presented in Table 4 as follows: the first column represents the results of regressing the 

explanatory variable and the control variables on the dependent variable for all countries in the 

Euro-Med region, named “Model Euro-Med”; the second column “Model SMC” is the model for 

countries in SMC; the third column “Model EU” presents the results of the model for countries 

in the EU sub-region; the fourth column “Model EMC” shows the results of the model for 

countries in EMC region.  

Table 4: Regression results for the static model 

lnGDPPC 
Model    

(Euro-Med) 

 Model    

(SMC) 

 Model                  

(EU) 

 Model           

(EMC) 

lninf -0.036*** -0.036*** -0.03*** -0.032*** 

POP 0.025* 
                     

0.025*  
0.026* 0.026* 

lntrade 0.171* 0.177* 0.168* 0.147* 

lnunempl -0.199*** -0.2*** -0.192*** -0.189*** 

lnsep 0.001          0 -0.002 -0.001 

FIIndex 0.34*** 0.321*** 0.511*** 0.217*** 

SMCFI  0.094   

EUFI   -0.383***  

EMCFI    0.346*** 

Constant 8.798***  8.827***  

Note: *** p<.01, ** p<.05, * p<.1 

Panel unit root tests 

Levine & Lin (1992) unit root test is used for strongly balanced panels, so it is conducted for 

testing stationarity in lnGDPPC and FI-Index. The tests reject the null hypothesis of having unit 

roots for both variables. However, one of the drawbacks of this test is that, if the panel is 

stationary with varying degrees of persistence, the test will reject the null (Maddala, 1999). So 

Fisher test (1932) is used to confirm the results for the GDP per capita and the FI-Index, and to 

test for stationarity in the control variables as it relaxes the assumption of balanced data 

assumption. The augmented Dickey-Fuller unit root test is conducted with the first lag for all 

variables. unit root test is conducted including time trend. The tests for control variables trade 

volume to GDP, population growth rate, and school enrollment strongly reject the null hypothesis 

of having a unit root. The results of the cross-section dependency test strongly reject the null 

hypothesis of no cross-sectional dependence. Therefore, cross-sectional means have been 

removed to reduce the effect of the cross-sectional dependence. Since all the panels have no unit 

root, Arellano-Bond/ Blundell- Bond Dynamic panel can be estimated without changing any 

variable, except for the inflation and unemployment rates. 

Dynamic Panel model estimation: 

Dynamic panel estimation GMM approach is used to solve the endogeneity problem (Sarafidis 

2009). Initially, the dynamic panel model is estimated on the whole sample, the Euro-

Mediterranean Region. The economic growth as a dependent variable measured by log GDP per 
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capita is regressed on its lag value and macroeconomic control variables and the financial 

inclusion constructed index. For the four regression models, one for the whole sample and three 

for each region, Arellano- Bond serial correlation and Hansen test for over-identification are 

shown. To absorb serial correlation, the model has year-fixed effects. The results of the first 

model “Euro-Med” in Table 5, show that variables display the expected sign conforms to the 

findings of empirical literature. Inflation has a negative effect on economic growth, where a 1% 

increase in inflation rates lowers GDP per capita by 0.005% (Harris, 2001; Stockman, 1981; Khan 

and Senhadji, 2000; and Ghosn and Phillips, 1998). Unemployment rate reports a negative effect 

on economic growth, where, a 1% increase in the unemployment rate lowers GDP per capita by 

0.083% (Walters kitchen, 1999; Bermun and Dogan, 2006). Also, an increase in the population 

growth rate by 1%, reduces GDP per capita by 0.15% (Becker et al., 1999; Kurgan, 2005; Linden, 

2017; Baker et al. 2005). School enrollment in primary education rate shows a negative effect on 

economic growth by 0.001%, and displays statistical insignificance. In Table5, results show a 

positive effect of the lagged value of GDP per capita on the current value, and statistically 

significant, where a 1% increase in the lagged value of GDP per capita, increases the current 

value of the GDP per capita by 1.532%. Moreover, the financial inclusion constructed index 

displays a positive coefficient with statistical significance. The results suggest that a 1% increase 

in financial inclusion, leads to almost 0.056% increase in economic growth. This result conforms 

to the findings of Emara and Elsaid (2015), Hassan et al. (2018), and others who empirically 

proved that financial inclusion has a positive impact on economic growth. In addition to King 

and Levine (1993) establish that financial development stimulates economic growth. In model 

(SMC), in the second column of Table5, the dummy variable SMC interacted with the FI-Index 

to capture the effect of the index in the South-Mediterranean region. The interaction is statistically 

insignificant. This can be explained by the underdevelopment of the region in terms of access to 

financial systems, and the limited presence of the non-banking sector. Which by turn affects the 

degree of inclusiveness of the systems. Model (EU), the third column of Table5, reports the effect 

of financial inclusion on economic growth in the EU region by adding an interaction term EUFI 

to the model. The interaction term is statistically significant with a negative effect on economic 

growth. Results show that in the EU, if the financial inclusion index increases by 1%, economic 

growth decreases by 0.109%. This negative relationship is attributed to the decreasing availability 

of the bank branches and ATMs in the last decade in the EU countries.  

Results of the model (EMC), the fourth column in Table5, show that the interaction term, 

EMCEI, is statistically significant and displays a positive effect on economic growth, where 1% 

increase in the index, and increases economic growth by 0.016%.  

 

Table 5: Arellano –Bond / Blundell –Bond Dynamic Panel- System GMM 

lnGDPPC 
Model        

(Euro-Med) 

Model                 

(SMC) 
Model   (EU) 

Model                  

(EMC) 

L.lnGDPPC 

 

1.532 

(0.139)*** 

1.532 

(0.124)*** 

1.517 

(0.124)*** 

1.535 

(0142)*** 

Lninf  
-0.005 

(0.003) 

-0.005 

(0.003)** 

-0.006 

(0.003)** 

-0.005 

(0.003) 

POP 
-0.15 

(0.005)*** 

-0.15 

(0.005)*** 

-0.16 

(0.005)*** 

-0.15 

(0.005)*** 

Lntrade 

 

0.006 

(0.027) 

0.007 

(0.026) 

0.006 

(0.025) 

0.004 

(0.027) 
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Lnunempl 

 

-0.083 

(0.016)*** 

-0.083 

(0.016)*** 

-0.083 

(0.17)*** 

-0.083 

(0.17)*** 

Lnsep 

 

0.001 

(0.01) 

0.001 

(0.001) 

0.001 

(0.001) 

0.001 

(0.001) 

FIIndex 

 

0.056 

(0.028)** 

0.054 

(0.024)** 

0.122 

(0.035)*** 

0.029 

(0.03) 

SMCFI 

 
 

0.011 

(0.081) 
  

EUFI 

 
  

-0.109 

(0.039)*** 
 

EMCFI 

 
   

0.016 

(0.008)*** 

Arellano-Bond 

test  

AR (1) p-value 

AR (2) p-value 

 

 

0.001 

0.335 

 

0.000 

0.335 

 

0.000 

0.320 

 

0.001 

0.293 

Hansen chi 

square (p-value)  
0.969 0.998 0.988 0.999 

Note: *** p<.01, ** p<.05, * p<.1. Robust standard errors are reported in parentheses(.). 

6. CONCLUSION  

The study explores the effect of financial inclusion on economic growth in the Euro-

Mediterranean region, for a sample of 45 countries over the period 2004-2020. Financial 

inclusion is measured by a constructed index including proxies for the main four dimensions of 

financial inclusion. Using the Dynamic panel –System GMM approach, the study empirically 

finds a positive and statistically significant effect of the financial inclusion index (FI-Index) on 

economic growth for the Euro-Med region. For the sub-region, results vary according to the level 

of financial inclusion, financial development, and financial literacy across countries. In the South-

Mediterranean countries, results show a positive and statistically insignificant effect of the index 

on economic growth. This is due to the under-development of the financial institutions in the 

region, as well as, the high percentages of unbanked population, disadvantaged and marginalized 

groups.  In the Eastern- Mediterranean countries, the results show a positive and statistically 

significant effect on economic growth. Moreover, in the EU countries, the results show a negative 

and statistically significant effect of the FI-Index on economic growth. These results are due to 

many reasons.  First, the European countries take serious steps towards digital financial inclusion. 

Second, is the diversity of the financial services providers, so banks are among others. Third, 

decreasing the number of bank branches and number of ATMs per capita. From the EU 

experience, policies should be directed towards removing the demand barriers more than the 

supply side barriers, the physical availability of bank branches. As they can effectively hinder 

any progress toward financial inclusion. To promote financial inclusion in the region, policies 

should be directed to increase financial awareness and literacy. Drawing polices that integrate 

youth and promote the digital financial literacy. On the supply-side, designing financial products, 

are to consider needs of vulnerable and marginalized segments of the society. As well as, to 

enhance the role of the e-banking, mobile banking and post offices that take into account the 

geographical proximity. Based on the empirical findings, the EU can play a significant role in 
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stimulating financial inclusion in the Southern and Eastern neighborhood. The EU can support 

financial literacy initiatives to technically support microenterprises in Southern and Eastern 

Mediterranean countries. The European Investment Bank can provide funds needed for long term 

action plans to reform financial policies. These reforms should establish an infrastructure that 

enhance financial innovation. The EUIFI can help in developing financial products that address 

barriers for vulnerable groups of rural population, old-age group, women and youth.  

Appendix: 

Table A1: The Euro-Mediterranean Countries, and classification of income group 2020:   

 

European Union Eastern Partners Southern Neighbourhood 

Austria  High Income  Armenia  
Upper Middle 
Income  

Algeria 
Lower Middle 
Income  

Belgium  High Income  Azrabijan 
Upper Middle 
Income  

Egypt 
Lower Middle 
Income 

Bulgaria  
Upper Middle 
Income  

Belarus 
Upper Middle 
Income  

Jordon 
Upper Middle 
Income  

Croatia High Income  Georgia 
Upper Middle 
Income  

Lebanon 
Upper Middle 
Income  

Cyprus High Income  Moldova 
Upper Middle 
Income 

Morocco 
Lower Middle 
Income 

Czek 
Republic  

High Income  Ukraine  
Lower Middle 
Income 

West Bank 
and Gaza 

Lower Middle 
Income 

Denemark High Income  Albania 
Upper Middle 
Income  

Tunisia  
Lower Middle 
Income 

Estonia High Income  
North 
Macdonia 

Upper Middle 
Income  

  

France High Income  Montegro 
Upper Middle 
Income  

  

Germany High Income  Serbia 
Upper Middle 
Income  

  

Greece High Income  Turkey 
Upper Middle 
Income  

  

Hungrey High Income      
Ireland  High Income      
Italy  High Income      
Latvia High Income      
Lituania High Income      
Luxumburg High Income      
Malta High Income      
Netherlands High Income      
Poland High Income      
Portogual  High Income      

Romania 
Upper Middle 
Income  

    

Slovekia High Income      
Slovenia High Income      
Sweden High Income      
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