
  
Evaluating the Validity of Digital Financial Inclusion Frameworks in Explaining 

Aya Shawky 

 
 

 0202ٌىنٍى  -انؼذد انثبنث                           انًدهذ انغبدط ػشش                                    

    0732    

 
 

Evaluating the Validity of Digital Financial Inclusion 

Frameworks in Explaining Bank Stability Across Countries 

By: 

Aya Shawky 

Doctor of Philosophy (PhD) degree, Arab Academy for Science, Technology and Maritime 

Transport 

Assistant lecturer - Finance Department – Faculty of Business Administration - Misr 

International University 

Under the supervision of: 

Professor Tarek El-Domiaty 

Professor of Finance – The American University in Cairo, Egypt  

 

 المستخلص

حمٍىّ هزِ انذساعت صلاحٍت َظشٌبث انشًىل انًبنً فً حفغٍش اعخمشاس انبُىن يغ 

 02٧٢دونت سُصِذث فً أػىاو  ٧03حشكٍض خبص ػهى انشًىل انًبنً انشلًً. ل

ب ، بًٍُ(NPLs) . ٌمُبط اعخمشاس انبُىن بُغبت انمشوض انًخؼثشة020٧و 02٧3و

شًهج انًخغٍشاث انًغخمهت: انًشبسكت انشلًٍت انؼبيت، انًغخخذيىٌ غٍش انُشطٍٍ/غٍش 

انًحهً الإخًبنً، الائخًبٌ نهمطبع  وانُبححانشاظٍٍ، يشبسكت انفئبث انعؼٍفت، 

كًمبٌٍظ نُظشٌبث انًغخفٍذٌٍ نهشًىل انًبنً. حشٍُش  الاعبعً انخؼهٍىَغبت انخبص، و

انًمبط بحصت انببنغٍٍ  —بدة انشًىل انًبنً انشلًً انُخبئح بشكم يخغك إنى أٌ صٌ

حشحبػ ببَخفبض َغبت انمشوض انًخؼثشة  —انزٌٍ أخشوا أو حهمىا يذفىػبث سلًٍت 

)ححغٍُّ الاعخمشاس(، بًٍُب حشحبػ صٌبدة حصت انحغبببث غٍش انُشطت ببسحفبع َغبت 

خؼهٍى الأعبعً عبهى انمشوض انًخؼثشة. كًب أٌ انُبحح انًحهً الإخًبنً ويؼذل إحًبو ان

 فكبٌ ظؼٍفبفً خفط َغبت انمشوض انًخؼثشة؛ أيب حأثٍش الائخًبٌ نهمطبع انخبص 

غٍش راث دلانت  كبَجوٌؼخًذ ػهى انًُىرج. انًخغٍشاث انذانٍت الإلهًٍٍت وفئبث انذخم 
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إحصبئٍت. حؤكذ انُخبئح صحت انفشظٍبث انشئٍغٍت نُظشٌبث انًغخفٍذٌٍ فً عٍبق سلًً 

انبُىن. حشًم انذلالاث  اعخمشاسىدة انشًىل انًبنً نهب أثش خىهشي ػهى وحبشص أٌ خ

انغٍبعٍت حشدٍغ الاعخخذاو انشلًً انُشػ، وحؼضٌض انثمبفت انًبنٍت وانشلًٍت، ويىاءيت 

الأغش انخُظًٍٍت وإداسة انًخبغش يغ الاَخشبس انغشٌغ نهخمٍُبث انًبنٍت نهحفبظ ػهى 

 .اعخمشاس انمطبع انًصشفً

انشًىل انًبنً، انشًىل انًبنً انشلًً، الاعخمشاس انًصشفً،  المفتاحية:الكلمات 

 الاعخمشاس انًبنً، انمشوض انًخؼثشة.

Abstract 

This study evaluates the validity of financial inclusion theories in 

explaining bank stability with an explicit focus on digital 

financial inclusion (DFI). Using panel data for 127 countries 

observed in 2014, 2017 and 2021, a fixed-effects panel 

regression was applied. Bank stability is proxied by non-

performing loans (NPLs), while the independent variables 

included: digital  public participation, dissatisfied user, 

vulnerable groups participation and macro-financial controls 

(GDP, credit to private sector, education) as proxies for the 

beneficiary theories of FI. Results consistently show that greater 

DFI—measured by the share of adults who made or received 

digital payments—is associated with lower NPLs (improved 

stability), while a higher share of inactive accounts is associated 

with higher NPLs. System-level drivers (GDP and primary-

education completion) also reduce NPLs; credit-to-private-sector 

effects are weaker and model-dependent. Regional and income-
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group dummies are generally insignificant. Findings validate key 

propositions of beneficiary theories in a digital context and 

highlight that the quality of inclusion matters for bank soundness. 

Policy implications include promoting active digital usage, 

strengthening financial and digital literacy, and aligning 

regulation and risk management with rapid fintech adoption to 

sustain banking stability. 

Key words: Financial Inclusion (FI), Digital Financial Inclusion 

(DFI), Bank Stability, Financial Stability, Non-performing Loans 

(NPL). 

1- Introduction  

According to the World Bank, financial inclusion (FI) is 

about providing financial services to individuals and businesses 

in an easy and cost-effective manner. After being a part of the 

Sustainable Development Goals (SDGs), governments started 

addressing the issue with special importance for its social and 

economic benefits (World Bank, 2025). The importance of the 

concept of (FI) comes from is its substantial effect on different 

aspects of country related issues, economically and socially. Fi 

was found to have a substantial effect in increasing savings, 

reducing income inequality and poverty, increasing employment, 

improving education and encouraging new firm creation 

(Ahamed $ Mallick, 2019). The significance of financial 

inclusion extends beyond mere access to financial services; it is 

http://www.un.org/sustainabledevelopment/sustainable-development-goals/


  
Evaluating the Validity of Digital Financial Inclusion Frameworks in Explaining 

Aya Shawky 

 
 

 0202ٌىنٍى  -انؼذد انثبنث                           انًدهذ انغبدط ػشش                                    

    072٧    

 
 

fundamentally about enabling individuals and communities to 

improve their economic well-being and contribute to broader 

economic growth (Hassouba, 2022). FI promotes economic 

growth through enabling individuals to start businesses 

depending on funds from other people‘s savings. It also allows 

people to save their money safely through gaining trust in the 

formal system and thus promoting financial stability, which will 

in turn reduce potential risk a bank might face (Almaleeh, 2020). 

Additionally, technology has transformed every aspect of 

the financial from the type, ato ccessibility and efficiency of 

financial services. This leads to the concept of Fintech, the 

integration between finance and technology, as an important 

dimension of FI that aims at attracting the excluded part of the 

community into the formal financial system in different countries 

(Kim et al., 2018). Also, easy accessibility to financial services 

through such technology has promoted FI greatly through closing 

the geographic gap that would discourage some from being 

included in the formal financial system (Chatterjee & Anand, 

2017).  

On the other hand, the global financial crisis has shed the 

light on the importance of financial stability and addressing 

associated risks. As banks are considered the main provider for 

financial services, their stability encompasses the whole financial 

system stability (Morgan & Pontines, 2014). This raises the 
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question of whether FI and bank stability are related, and if 

digitalizing financial services would affect that relationship.  

To be able to righteously address the relationship, the 

theories of FI will be the starting point as an incorporation 

between practice and literature to have validation according to a 

solid base facilitating future predictions and courses of action. 

This paper is organized as follows: the second part 

includes the study literature review discussing the importance 

and other aspects of FI, Fintech as an integral part of recent 

studies, banks and their role in the financial system and its 

stability and the linkage between the two concepts, FI and 

financial stability. The third part encompasses the methodology 

and data specification and research variables and statistics. Then 

the results and discussion come as the fourth part along with 

conclusions and recommendations.  

2- Literature Review 

One of the primary reasons why financial inclusion is 

important is its role in reducing poverty and enforcing equality 

bridging the gap between the rich and the poor through 

empowering those individuals by giving them the needed tools to 

be able to manage and maintain their finances, save in a risk-free 

way and be provided prospect investment opportunities (Mishra 
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et al., 2024). Through seeking social equality, financial inclusion 

enforces the participation of all segments of the society like 

women, rural population, low-income and other marginalized 

parties to have equal access to financial services. For example, 

initiatives targeting women has achieved great success in 

providing them with the appropriate tools to start businesses, 

manage finances and have investment plans (World Bank, 2025). 

Aside from social achievements, financial inclusion has 

offered a lot economically. As highlighted by the World 

Economic Forum that financial inclusion would encourage 

innovation and economic growth (World Economic Forum, 

2024). When members of the society are financially included, 

sufficient funds will be provided to encourage productive 

investments, this is turn would generate job opportunities and 

enhance economic activities. MCMEs employ more than 50% of 

the adult population and through financial support, productivity 

would be enhanced, risk reduced, innovation encouraged and 

allow economic growth (World Bank, 20205). 

2-2 Financial inclusion achievements and challenges: 

National Financial Inclusion Strategies have been adopted 

by more than 60 nations since 2010 as a complement to the 

sustainable development goals to bring all stakeholders from 

regulators to policy makers to businesses and governments in all 
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aspects; agriculture, environment and education to promote FI. 

Since then, 35% of adult population in low-income countries 

opened their first financial account as a procedure required by the 

government to be able to receive their government payments 

(World Bank, 2025). Another leap towards implementing FI 

worldwide was when The World Bank collaborated with the G20 

to ensure all individuals and businesses have access to affordable 

and effective financial services to achieve sustainable economic 

growth.  

Despite the progress, significant challenges remain like 

inactive users, who became inactive due to reasons like lack of 

trust, high cost and geographical limitations (Ozili, 2020). 

Financial illiteracy has also affected the ability to fully benefit 

from FI. Without the appropriate financial education, especially 

with the digital side of gaining more importance, users will 

eventually become inactive hindering the benefits of FI socially 

and economically (Mishra et al., 2024). 

Addressing previous challenges requires collaborative 

efforts from governments, financial institutions and international 

organizations. Given the facts, regulators and policy makers must 

address the financial risk issues for smooth implementation and 

full benefit of FI as an ongoing development process (Thompson, 

2023). As was stated in the recent World Bank Global Financial 

Inclusion and Financial Consumer Protection Survey (2022); a 

https://www.worldbank.org/en/topic/financialinclusion/brief/ficpsurvey
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country must have regulations and supervision over financial 

users, providers and market conduct. 

2-3 Financial Inclusion theories: 

The gap between practice and literature concerning FI 

increased the interest of academics to understand and better 

explain the phenomenon to be able to benefit from its benefits to 

the fullest (Ozili, 2020). Policy makers and practitioners focus on 

how to achieve financial inclusion, while academics are more 

concerned with the relationship between financial inclusion and 

poverty, income inequality and its overall effect on the economy 

(Morgan & Pontines, 2014). Theories were then introduced to 

provide harmony between the two directions by (Ozili, 2020), 

who clustered them into three categories, Beneficiary, Delivery 

and Funding theories. The two later theories will be excluded due 

to insufficient data. Beneficiary theories explains who should 

benefit from the financial services and divided into 4 

subcategories as follows: 

o Public good theory: states that financial services should be 

for everyone with no restrictions to specific groups.  

o Dissatisfaction theory: states that financial services should 

be targeted to individuals who were in the formal system but 

are no longer for their dissatisfaction.  
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o Vulnerable group theory: states that financial services 

should be targeted to vulnerable groups in a society such as 

poor people, young people, women and the elderly.  

o Systems theory: states that achieving financial inclusion will 

be achieved through existing systems (economic, financial 

and social).  

2-4 Digital Financial Inclusion (DFS) 

Technological advancements have played a vital role in 

promoting and enhancing FI by overcoming traditional system 

barriers like lack of physical infrastructure, geographical 

constraints and high cost through providing them with utmost 

convenience and low-cost (CFA institute, 2023). That is when 

the concept of Financial Technology (Fintech) was introduced 

considering technology as dominating all aspects of life. Fintech 

advancements are transforming the financial sector at an 

unprecedent pace, introducing new players, products, and 

technologies (World Economic Forum, 2024). Fintech 

innovations have significantly transformed the financial services 

industry by making financial products and services more 

accessible, efficient, and user-friendly (Stripe, 2024). It helped 

promote FI by reaching the financially excluded population 

(Kampani, 2024). According to one study, the relation between 

fintech variables and economic growth is found to be positive 

while the relation with traditional financial inclusion shows a 
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negative one. At the same time, it shows a positive relation 

between digital payment usage and ATM density indicating 

fintech would enhance the performance of traditional systems 

(Azmeh & Al-Raeei, 2024). Reduced risk of theft in traditional 

financial services, more economic empowerment and 

development, eliminating geographical barriers and increasing 

the speed of transactions, better productivity of MSMEs through 

easier access to financial services and improving individual 

resilience through inclusion in the financial system, are all 

positive outcomes from applying fintech in financial services 

(Feyen et al., 2023).  

Fintech offers numerous benefits like financial inclusion, 

efficiency, and innovation, but also pose potential risk to bank 

stability. For example, technology is evolving way faster than 

existing rules and regulations leading to an era of vagueness and 

an unknown phase that is hard to predict or cope with (Cevik, 

2023). One of the potential risks is concerned with cyber security 

threats that could harm consumer confidence and financial 

systems (Ibrahim, 2025). Technology related issues might also 

impose great risk on the process like glitches and disruption in 

the system that might cause the loss of data or security breach 

(World Bank, 2025). 
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2-5 Financial Stability and the role of banking system   

Financial stability is key to economic progress because a 

stable financial system allows an economy to allocate resources 

effectively, reduce financial risk and absorb financial shocks 

(Shahriar et al., 2023). According to the European Central Bank, 

financial stability is the ability of the system to face shocks. A 

stable economy will have the ability to control prices from 

sudden fluctuations, keeping employment levels in its normal 

rate and allocating resources efficiently and effectively (World 

Bank, 2025). Financial stability is associated with three 

conditions, which are: being able to hand resources from savers 

to investors efficiently and effectively; accurate assessment, 

pricing and management of financial risk; ability to withstand 

economic shocks easily (Morgan & Pontines, 2014).  

The banking sector play the role of intermediation between 

savers and borrowers in a financial system and that is why its 

stability reflects on the financial system stability. If banks fail to 

fulfill their purpose, the economy would be vulnerable to shocks 

which would in turn affect the banking sector too (Sifrain, 2021). 

Ensuring the stability of banks is essential for the overall health 

of the economy, as banks play a pivotal role in financial 

intermediation and credit allocation (Central Bank of Egypt, 

2022). The stability of banks is influenced by various factors, 
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including capital adequacy, management efficiency, earnings 

stability, and liquidity (Tran et al., 2022).   

2-6 Non-performing loans (NPL) to assess bank stability 

Non-performing loans are the proportion of a depositor‘s 

loan portfolio that is impaired or at risk of default (World 

Bank,2025). In other words, NPLs are loans that are past due by 

90 days or more with some considered bad debts and are unlikely 

to be paid with no collateral. NPLs are calculated by the ratio of 

non-performing loans to total gross loans. A high NPL ratio 

indicates a higher probability of default from the borrower while 

a low ratio indicates low credit risk to the bank (ECB, 2020). 

High NPLs would ruin the intermediary function of financial 

institutions and harm the economy as a whole through affecting 

trade like what happened during the financial crisis which 

originated from some distressed borrowers to the world banking 

system failure. An act of a few months would take years of 

reform (Shahriar et al., 2023). In the sub-Saharan Africa, NPLs 

have increased from 6.5% to 12.72% from 2014 to 2020, 

harming the balance sheet and affecting the banks‘ ability to 

provide loans and perform their intermediation role. Bank 

performance would then be limited and its profitability as well 

(Chinoda & Kapingura, 2023). 
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The European Central Bank has set standards that help 

reduce the risk of NPLs; making the appropriate check before 

lending, monitor the process of repaying to predict who might 

default and deal with it early, communicate with distressed 

borrowers on how to reschedule their loans and ensure proper 

collateral to reduce loss. 

2-7 Digital Financial Inclusion and its impact on Bank 

Stability 

The low-cost nature of Fintech and its efficiency in 

providing financial services can greatly enhance financial 

inclusion in a way traditional banks cannot. This would also help 

achieve sustainable development goals and enhance the financial 

system and economy (Kishor et al., 2024). Banks in the Sub-

Saharan African countries have adopted digital solutions for 

financial services as it helps achieve financial improvements and 

stability for the whole financial sector. Attracting more 

depositors would reduce bank costs and risks of funding 

(Ahamed & Mallick, 2019). 

The sub-Saharan African countries were studied to 

examine the effect of DFI on bank stability represented in bank 

z-score and NPLs. The results found that DFI positively affects 

z-score and negatively affects NPLs indicating better stability 

(Chinoda & Kapingura, 2023).. When Egyptian banks were 
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studied, a positive relationship was found between Fintech and 

the rate of return of bank assets and thus better bank performance 

(Salman, 2021). Financial and digital literacy, access to 

infrastructure and quality of institutions were found to be key 

drivers for digital financial inclusion, which expedites economic 

growth according to a study of developing countries (Khera et 

al., 2021). This supports the study on Asian emerging countries 

that concluded the positive effect of DFI on bank stability (Alam 

& Banna, 2021). This positive relation sometimes might be 

hindered due to other factors like market risk which was found to 

moderate that positive influence on financial stability (Risman et 

al., 2021). DFI also enhances economic development for middle- 

and high-income countries improving the whole financial sector 

(Ananzeh et al., 2025). On a larger scale, it was found that DFI 

enhances banking sector performance in different countries 

around the world (Murharsito &Muharam, 2022). Another study 

for the underserved regions found that Fintech has significantly 

improved financial inclusion which was previously found to 

enhance bank stability as well (Kampani, 2024).  

On the other hand, some studies found different results. 

A study on the effect of DFI and bank stability of Egyptian 

banks was found to have a significant relationship but 

contradicting as well. Some DFI indicators had a positive 

effect and others had a negative one. According to the study 
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two reasons might cause such confusing results, the economic 

conditions of the country and the early stages of 

implementing such technologies (Ganna et al., 2024). Another 

study found a positive relation between DFI and bank stability 

for conventional banks but a negative relation for Islamic 

banks, which might be due to Shariah compliance. It was also 

found that financial literacy improves the positive effect in 

conventional banks but increases the gap in Islamic banks 

(Banna, 2025). Other contradicting results were found by 

(Vuong et al., 2024) where DFI was found to weaken bank 

stability in low developed ones, while enhance it in high 

developed ones. One study in Ethiopia found that DFI 

negatively affects financial stability. This might be because of 

the incompatible development of regulations and risk 

management processes to align with the rapid progress in 

Fintech or the resistance of traditional financial bodies for 

such change (Hordofa, 2024). 

3- Research Hypotheses:  

According to the literature review and the previous studies, 

the following research hypotheses were developed:  

Hypothesis 1: ―Public Good Beneficiary theory of FI has a 

significant positive effect on bank stability‖  
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Hypothesis 2: ―Dissatisfaction Beneficiary theory of financial 

inclusion has a significant negative effect on bank stability‖  

Hypothesis 3: ―Vulnerable Group – females Beneficiary 

theory of financial inclusion has a significant positive effect 

on bank stability‖  

Hypothesis 4: ―Vulnerable Group – poor Beneficiary theory 

of financial inclusion has a significant positive effect on 

bank stability‖  

Hypothesis 5: ―Systems – economic Beneficiary theory of 

financial inclusion has a significant positive effect on bank 

stability‖  

Hypothesis 6: ―Systems – financial Beneficiary theory of 

financial inclusion has a significant positive effect on bank 

stability‖  

Hypothesis 7: ―Systems – social Beneficiary theory of 

financial inclusion has a significant positive effect on bank 

stability‖  
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Methodology and statistics:  

4-1 Dataset and variables 

Panel cross sectional time series data for 143 countries 

were gathered from the World Bank, 16 of which were ruled out 

due to insufficient data. Digital financial inclusion of 127 

countries for 2014, 2017 and 2021 as data regarding financial 

inclusion is gathered every 3 years except for the COVID year, 

which was postponed to 2021. The study variables are as follows: 

 

1. The Dependent variables: Bank stability (non-performing 

loans) 

2. The Independent variables: 

• Public good theory (X1): Made or received digital payment 

• Dissatisfaction theory (X2): Has an inactive account (% age 

15+) 

• Vulnerable group theory (X3 and X4):  

o Made or received digital payment-female (X3) 

o Made or received digital payment-poor (X4) 

• Systems theory:  

o Economic (X5): GDP  

o Financial (X6): credit to the private sector by banks % of 

GDP 

o Social (X7): primary education completion rate  

3. Control variables: 

• Country income group: low, lower middle, upper middle, high 
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• Region: Europe & central Asia, east Asia & pacific, Latin 

America & Caribbean, east and north Africa, south Asia, sub-

Saharan Africa, north America 

The reason for choosing the NPLs was because it was 

widely used in previous studies to interpret the soundness of the 

financial system and data were available for assessment. FI 

proxies were chosen to grasp the digital aspect. The 2 vulnerable 

groups, females and poor, were chosen according to the 

definition of the United Nations and the availability of data. 

4-2 Model estimation 

  The general estimating equation of the nonlinear 

model takes the form of Least Squares Dummy Variables 

(LSDV) that follows. 





k

1i

tkkitkikk

3

tk βα Xy
 

Where t = 1, …., n 

k     = number of firms in each group. 

tky  = bank z-score, bank NPLs 

itkX  = different digital financial inclusion measures for each 

financial inclusion theory 

k   = Random error term due to the individual effect. 

tk  = Random error. 
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4-3 Statistics  

Table (1): Pearson correlation matrix (NPL) 

 
 NPL X1 X2 X3 X4 X5 X6 X7 

NPL 1.000        

X1 - 0.440***  

1.000 

      

X2  

0.557*** 

- 0.452***  

1.000 

     

X3 - 0.450***  

0.993*** 

-  0.448***  

1.000 

    

X4 -0.649*** 0.987*** - 0.499*** 0.984*** 1.000    

X5 

-0.521*** -0.148*** 0.075 -0.146*** -0.139*** 

 

1.000 

  

X6 

-0.446*** 0.495*** -0.088** 0.482*** 0.490*** -0.139*** 

 

1.000 

 

X7 

-0.424*** 0.109** -0.056 0.113** 0.114** -0.050 0.111** 

 

1.000 

Significance: *** p < 0.01, ** p < 0.05, * p < 0.10 

Pearson correlation matrix has revealed a significant 

negative relationship between the dependent variable NPL and 

the independent variables X1, X3, X4, X5, X6 and X7, while 

having a positive relationship with X2. It also detected 

multicollinearity between the independent variables X1, X3 and 

X4. As a result, 3 models will be created each including one of 

the correlated variables as follows: 

Model A: dependent variable Y with independent variables 

X1, X2, X5, X6 and X7 

Model B: dependent variable Y with independent variables 

X2, X3, X5, X6 and X7 

Model C: dependent variable Y with independent variables 

X2, X4, X5, X6 and X7 
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Table 2: Variance of Inflation (VIF) analysis 
Variable Model A Model B  Model C  

NPL 1.0906 1.0758 1.0758 

X1 3.5546 NA NA 

X2 1.4654 1.4961 1.5379 

X3 NA 2.6461 NA 

X4 NA NA 2.6989 

X5 1.1090 1.0983 1.0983 

X6 1.7973 1.7416 1.7453 

X7 1.0693 1.0511 1.0504 

As evident in table 2, after separating the correlated 

independent, the VIF results were all below 5 indicating no 

serious multicollinearity (Witten et al., 2021). 

Table 3: Statistical tests results 
Test  Model A Model B Model C 

Cross-sections 127 127 127 

Observations 254 254 254 

Hausman p-value  0.0000 0.0000 0.0000 

Pesaran CD 1.557, p = 0.3203 19.557, p = 0.0000 20.567, p = 0.0000 

Breusch-Godfrey  F=2.083, p=0.1498 F=3.189, p=0.0749 F=0.0677, p= 0.7948 

Heteroskedasticity  White ARCH ARCH 

Heteroskedasticity  F=1.252, p=0.0688 F=3.544, p= 0.0605 F=3.267, p= 0.0715 

Ramsey RESET 

(specification) 

F(0.693) = 1.364, 

p = 0.4058 

F(0.478) = 1.360, p 

= 0.4897 

F(1.396) = 1.364, p = 

0.2382 

Hausman test results were highly significant with a p-value 

less than 0.05. Consequently, the null hypothesis was rejected 

applying the fixed effects for all 3 models.  

Pesaran CD was chosen to assess cross section dependence 

as it is suitable for the dataset of a large N and small T. For 

Model A the results were insignificant indicating no evidence of 

to reject the null hypothesis of weak cross-sectional dependence, 



  
Evaluating the Validity of Digital Financial Inclusion Frameworks in Explaining 

Aya Shawky 

 
 

 0202ٌىنٍى  -انؼذد انثبنث                           انًدهذ انغبدط ػشش                                    

    0722    

 
 

while in Models B and C the results are significant indicating 

evidence of cross section dependence. That is why the focus will 

be on Model A while tackling Model B and C.  

The Breusch-Godfrey Serial Correlation LM test was 

insignificant failing to reject the null hypothesis showing no sign 

of serial correlation in residual for all models.  

The heteroskedasticity test insignificance show no 

evidence to reject the null hypothesis showing the existence of 

homoscedasticity for all models.  

The Ramsey Specification Error Test (RESET) 

insignificance results in accepting the null hypothesis indicating 

that the regression equations are correctly specified.  

Table 4: Panel Least Squares statistic results 

Statistic  Model A Model B Model C 

R-squared  0.590265 0.590238 0.590252 

Adjusted R
2
 0.562603 0.564413 0.564428 

Prob  0.000000 0.000000 0.000000 

Table 4 show that the 3 models are similar in fit with R
2 
almost 

0.59, indicating that 59% of the change in the dependent variable 

is explained by the explanatory variables with level of confidence 

less than 0.01.  

Table 5: Panel Least Squares regression results 
Model Model A Model B Model C 

Variable Coeffi Prob. Coeffi Prob. Coeffi Prob. 

NPL 0.57833 0.0000 0.57835 0.0000 0.57877 0.0000 

X1 -0.04044 0.0001 — — — — 

X2 0.11687 0.0000 0.11453 0.0015 0.11986 0.0115 

X3 — — -0.00198 0.0410 — — 

X4 — — — — -0.00176 0.0041 

X5 -0.08009 0.0088 -0.07948 0.0001 -0.07992 0.0084 
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X6 -0.06013 0.0221 -7.21E-0 0.9905 -0.00018 0.9758 

X7 -0.04840 0.0008 -0.04799 0.0465 -0.04798 0.0007 

ECA 0.79127 0.5986 0.78584 0.6004 0.78819 0.5991 

EAP 0.27922 0.8565 0.26174 0.8648 0.26798 0.8615 

LAC -0.02880 0.9852 -0.03708 0.9810 -0.01710 0.9912 

ENA 0.77055 0.6247 0.75855 0.6310 0.77578 0.6207 

SA 1.04785 0.5348 1.01860 0.5462 1.03968 0.5344 

SSA 1.97361 0.2096 1.92711 0.2114 1.94157 0.2064 

NA 1.89182 0.2712 1.86582 0.4301 1.85943 0.4359 

Low income -0.10890 0.9027 — — 1.46735 0.5467 

Lower middle 0.61631 0.3436 0.66747 0.1128 0.68719 0.1034 

Upper middle  0.34145 0.4499 0.37244 0.3043 0.37764 0.2995 

High Income 0.53301 0.2396 4.54104 0.2316 — — 

According to table 5, all 3 models are similar in the 

autoregressive coefficient (~0.58) implying strong persistence. 

X2 was positively significant for all models, while X5 and X7 

were negatively significant. X5 varied in the negative 

significance level for Model A and Models B and C at 

confidence level 95% and 90% respectively. X6 appeared to be 

negatively significant for Model A and insignificant for Models 

B and C. The region and income dummies were insignificant 

across all models. X1, X3 and X4 were negatively significant in 

their model specification.   

4- Results and discussion 

The results of the regression analysis have proven a 

significant relationship between bank stability represented in 

non-performing loans and the study explanatory variables 

representing the fintech aspect of the financial inclusion theories 

supporting the findings of (Salma, 2021; Muharsito & Muharam, 

2022; Fernando & Disanayaka, 2024).  
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Independent variables X1 (made or received digital 

payment) representing the public good theory, X5 (GDP) 

representing the economic aspect of the systems theory, X6 

(credit to the private sector by banks) representing the financial 

aspect of the systems theory and X7 (primary education 

completion rate) representing the social aspect of the systems 

theory all have negative coefficients, while X2 (has an inactive 

account) representing the dissatisfaction theory has a positive 

coefficient. This proves that higher digital FI would enhance 

bank soundness (Boulenfad & Hacini, 2021; Chinoda & 

Kapingura, 2023; Risman et al., 2021). On the other hand, more 

dissatisfied users would cause it to deteriorate leaving the 

banking sector with more risk like (Tshuma et al., 2023), who 

suggested creating more trust in the financial industry helps 

achieve DFI and bank stability. According to the World Bank, 

dissatisfaction may occur for reasons ranging from distrust in the 

system to financial illiteracy to geographical restrictions. As for 

the level of GDP or credit to private sector or the level of 

primary education completion rate all have positive coefficients 

proving better macroeconomic focus, encouraging private 

investments through enhancing financial intermediation and 

increasing the level of education all play a significant role in 

achieving bank stability and reducing risk, which supports the 

findings of (Kher et al.,2021; Barik & Pradhan, 2021) about the 

role of GDP in financial enhancement and (Tshuma et al., 2023; 
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Banna, 2025), who stated that financial literacy strengthens the 

positive relation between DFI and bank stability. 

The difference in model 2 is that X1 was removed and 

replaced by X3 due to detected correlation. X3, made or received 

digital payment-female, represents the vulnerable group theory. 

The negative coefficient indicates that increasing the 

participation of women in the financial system would help the 

banking system achieve inclusion and thus lowering the risk 

factor as (Yang & Ali, 2024) concluded. Model 3 represents 

another vulnerable group, which is the poor as X4, made or 

received digital payment-poor. The negative coefficient also 

highlights how excluded poor people in the society would 

benefit the financial system through being digitally included 

(Cihak et al., 2016).  

The results contradict with other studies, for example 

(Vuong et al., 2024) found that DFI in low financially developed 

countries damages stability. (Hordofa, 2024) also studied 

Ethiopia to find the same results. Some of the reasons that might 

have caused different results are using different proxies for DFI, 

different targeted group samples and different timelines (Anton 

& Nucu, 2024; Cihak et al., 2016). Other reasons might be due to 

the different economic systems or being at an early stage of 

implementing such technologies (Ganna et al., 2024). (Hordofa, 

2024) suggests that incompatible regulations and risk 
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management with technological advancements or the resistance 

of the traditional systems might be the cause.  

In conclusion, all models studied were able to validate the 

financial inclusion theories and give the practical area some 

academic ground that will enable it to be appropriately studied 

and conclusions driven. The study also highlights the importance 

of technology and its role in achieving FI. The study 

recommends that regulators and policy makers should take 

advantage of the technological break throughs to (1) reach the 

inactive and vulnerable groups; (2) invest in digital financial 

literacy and building trust; (3) align regulation and risk 

assessment for adopted technologies; (4) encourage and facilitate 

innovation. 

5- Limitation and future area of research: 

The study examined the effect of digital financial inclusion on 

bank stability to validate the financial inclusion theories. The 

financial inclusion data provided by the World bank are limited 

to 4 years which are 2011, 2014, 2017 and 2021 with a lot of 

missing data especially for the year 2011 forcing the researcher 

to omit that year and some countries as well. The study depended 

on only 3 years. Also, the study can be done using a wide variety 

of proxies to measure each variable that could not all be included 

in the study.  
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