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Abstract: 

 

Purpose: This study examines the effect of financial inclusion on bank stability in Pakistan, 

with particular attention to the moderating roles of bank size and capital adequacy. 

Design/Methodology/Approach: The study employs a dynamic system Generalized Method 

of Moments (GMM) estimator using an unbalanced panel of commercial banks in Pakistan 

covering the period 2011–2025. Two-stage least squares (2SLS) estimation is employed as a 

robustness check. Bank stability is measured using the Z-score, while financial inclusion is 

captured through a multidimensional index incorporating both traditional and digital access 

indicators. 

Findings: The results indicate that financial inclusion has, on average, a positive effect on 

bank stability. This effect is significantly stronger among smaller banks, for which the 

stability gains associated with an expanded and diversified deposit base outweigh the 

relatively modest marginal benefits observed among larger banks. In addition, well-

capitalized banks are substantially better positioned to translate inclusion-driven growth into 

improvements in solvency and overall stability. These findings highlight significant 

heterogeneity in the relationship between financial inclusion and bank stability according to 

banks' institutional characteristics. 

Practical implications: The study contributes to the literature by demonstrating that the 

stability effects of financial inclusion are conditional on bank size and capital strength. The 

findings suggest that financial inclusion policies in Pakistan should account for differences 

in banks' institutional characteristics rather than being applied uniformly across the banking 

sector.  

Originality/Value: The study also provides a basis for comparative research on financial 

inclusion and bank stability in other emerging banking systems. 
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1. Introduction 

 

The financial and economic development of any country is universally considered to 

be based on the stability of the banking system. Banks are financial intermediaries, 

whereby they take in savings, make payments, and distribute credit to productive 

sectors, and thus, they sustain economic growth and ensure financial stability (Allen 

and Gale, 2009; Berger and Bouwman, 2013). A stable banking system builds 

market confidence, encourages investors and decreases the chances of systemic 

crisis.  

 

On the contrary banking instability tends to transfer shocks to the rest of the 

economy, with a case in point the occurrence of the Global Financial Crises of 2008-

2009 which led to a fall in the supply of credit a tightening of economic activity as 

well as general financial distress (Laeven and Levine, 2009). In emerging economies 

like Pakistan, where the banking systems play a major role in financial 

intermediation significantly more than the capital markets, bank stability is even 

more important.  

 

Along with the issue of stability, financial inclusion (FI) has become a key agenda of 

development. Financial inclusion denotes the equitable delivery and practical use of 

formal financial services to households and firms, especially the underprivileged and 

weak populations (Sarma and Pais, 2011).  

 

Evidence and theoretical findings indicate that further financial inclusion will tend to 

support financial stability, such as through diversifying deposit bases, and by 

creating a larger liquidity base and less dependence on short-term wholesale debt 

(Han and Melecky, 2013; Sahay et al., 2015; Cihak et al., 2016).  

 

Recent reviews reinforce this view, Kamal, Hussain and Khan (2022) argue that 

financial inclusion enhances stability by improving the efficiency of financial 

intermediation and creating more robust funding structures. Similarly, Damane and 

Ho (2021) concluded that improved access and usage of financial services tend to 

promote systemic resilience, although the relationship might be conditional on the 

nature of financial development, regulatory quality and the structure of the banking 

industry.  
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The connection between financial inclusion and financial stability has become more 

and more popular at the country level. Irum and Abbas (2023) construct a 

multidimensional financial inclusion index in Pakistan and record that improved 

inclusion is positively linked to bank Z-scores, which implies that the company has 

less insolvency risk. They report that the inclusive finance has the potential to 

enhance the performance of banks, though the effects may differ among the bank 

types and sizes.  

 

On a more global level, Kuznyetsova et al. (2021) underline the fact that financial 

inclusion is not only an expansion of access but also the increase in macro-financial 

stability associated with increased involvement of consumers, better deposit 

mobilization, and digitalization of financial services. All these studies highlight the 

point that financial inclusion should not be just a social or developmental objective; 

it is increasingly seen as an asset of financial system stability. 

 

Pakistan has achieved significant gains in terms of inclusivity by the National 

Financial Inclusion Strategy (2015), digital delivery systems, like branchless 

banking, Asaan Mobile Account Scheme (2021), and Raast Instant Payment System 

(2022). Regardless of these improvements, the nation remains far behind the 

experience of other countries in the region, with a great number of its population 

remaining outside the formal financial sector (World Bank, 2022). It is against this 

background that the role of inclusion on the stability of banks operating in the 

unique institutional and economic environment in Pakistan is of importance. 

 

The relationship between financial inclusion and bank stability is not universal and 

linear as international evidence on this subject widely indicates a positive 

association. Kamal et al. (2022) demonstrate that inclusion has the potential to 

stabilize banking systems but point at the risks that arise due to expedited credit 

access without proper regulation.  

 

Likewise, Damane and Ho (2021) warn that the positive effects of inclusion can be 

reduced in case expansion is fuelled by credit growth and not by responsible 

financial deepening. Recent cross-country research (e.g., Wang et al., 2022; Sebai et 

al., 2025) demonstrates that the non-linear effects are possible, i.e., the higher the 

financial inclusion, the greater the stability, and beyond the threshold, the higher the 

systemic vulnerabilities due to the increased exposure to high-risk borrowers. 

 

In Pakistan, there is little and disjointed empirical literature. Current literature (e.g., 

Rashid and Jabeen, 2022; Aliand Khan, 2023; Tyagi et al., 2023) relies on short 

panels, small samples of banks, and inclusion criteria. More importantly, the 

heterogeneous effect of financial inclusion between banks of varying size has not 

been studied before, even though its theoretical and empirical applicability is 

evident. Smaller banks, Islamic banks in particular, microfinance banks, or banks 

with a regional focus may be more dependent on digital mediums and community-

based deposits meaning that inclusion would have greater marginal impacts on their 
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stability. Smaller banks, by contrast, already enjoy the benefits of scale economies, 

diversified portfolio and wide base of depositors and may have their incremental 

stability benefits diminished by inclusion. The fact that no research has explicitly 

used the bank size heterogeneity is a significant literature gap in Pakistan and 

restricts the capability of policy makers to develop inclusion targeted policies. 

 

While a substantial international literature (Han and Melecky, 2013; Sahay et al., 

2015; Wang et al., 2022) establishes that financial inclusion generally supports bank 

stability, this literature is largely silent on for which banks this holds. If the 

stabilizing effect of inclusion is not uniform across institutions, then inclusion policy 

calibrated to an average-effect risks misallocating regulatory attention and support.  

 

This study addresses this gap directly by testing two features of banks: bank size and 

capital adequacy.  Since large and highly capitalized banks can absorb more risk 

compared to smaller ones. To our knowledge, no prior study has tested bank-size or 

capital heterogeneity in the inclusion-stability relationship. The banking sector in 

Pakistan features pronounced size dispersion and a rapidly growing digital-inclusion 

infrastructure (Raast, Asaan Mobile Account) that plausibly affects smaller and 

larger banks differently. 

 

This research has several contributions. It is the most comprehensive panel study 

looking at the financial inclusion-bank stability nexus in Pakistan from 2011-2025 

on a cross-section of a large number of banks. It also develops a multidimensional 

financial inclusion index by combining different traditional financial inclusion 

measures such as the number of financial branches, ATMs, and financial accounts 

with digital measures such as mobile accounts, e-money agents, and Raast 

transactions, which are similar to the approach taken by Irum and Abbas (2023) and 

International financial inclusion measurement approaches.  

 

The study also utilizes sophisticated econometric methods such as system GMM, 

2SLS and robustness diagnostics to address the issue of endogeneity and improve 

causal inference. Lastly, the findings have important policy implications for Pakistan 

and other emerging markets as digital payments are a relatively new phenomenon 

that is growing rapidly, and ensuring that financial deepening does not endanger 

financial stability. Together, the contributions contribute to the growing global 

debate on financial inclusion and financial stability in Pakistan, which is 

underrepresented in the global financial stability literature, and provide policy 

guidance for those interested in advancing financial stability and financial inclusion. 

 

2. Literature Review 

 

This study draws on Financial Intermediation Theory (Diamond, 1984; Diamond 

and Dybvig, 1983) to explain the baseline relationship between financial inclusion 

and bank stability. This theory holds that banks exist to transform illiquid assets into 

liquid liabilities and to mitigate information asymmetries between savers and 



   Shakeel Ahmed, Eleftherios Thalassinos, Muhammad Ejaz Majeed    

 

549  

borrowers. A broader depositor base expands and diversifies the pool of funds banks 

intermediate, reducing reliance on volatile wholesale funding and lowering the 

probability of liquidity-driven bank runs. This provides the theoretical basis for 

expecting financial inclusion to enhance bank stability. 

 

There is mixed literature available regarding the nexus between financial inclusion 

(FI) and bank stability at international level (Rupeika-Apoga et al., 2018). The 

studies conducted in different regions and use different proxies to establish 

association between FI and stability of banking sector. Some studies established 

positive and significant relationship between FI and banking sector growth, in 

contrast, other studies find no significant relationship between said variables. 

 

A robust financial system boosts economic growth and promotes the building of 

wealth (Houben et al., 2004). According to Han and Melecky (2013), the more 

households and small businesses are introduced to the formal financial system, the 

less banks will rely on unstable wholesale markets and, therefore, they will be less 

vulnerable to liquidity shocks. The wide deposit base serves as a shock absorber 

during crisis and therefore run is reduced.  

 

Similarly, Cihak et al. (2016) mention this trade-off, suggesting that FI reduces the 

funding costs and improves liquidity positions, however, at the expense of exposing 

banks to operation- and governance-related risks like fraud or low quality of credit. 

Therefore, FI can be a two-sided sword, the influence of which can be good or bad 

depending on the quality of supervisors. Another stream of theory emphasizes the 

impact of heterogeneity of banks. 

 

Gorton and Winton (2003) prove that the different stability dynamics are generated 

by different banking networks of small and relationship-based banks as well as large 

universal banks. Small banks can take better advantage of the FI in underserved 

communities, yet big banks can be limited by tight portfolios. This hypothesis adopts 

the relevance of the impact of the effects of FI on small and large banks.  

 

Using PCA and common factor Analysis, Amidzic et al. (2014) find that financial 

inclusion had a high correlation with financial stability. Revisit the financial 

inclusion and introduce change in the financial sector in Nigeria. This finding of the 

research work shows that financial inclusions enhance financial profitability. 

Investigating the role of credit cards in the profit of the bank based on a sample of 

Nigerian banks, the research studies consider that credit cards have a positive 

influence on bank profit (Akhisar et al., 2015; Yousef, 2020).  

 

Meanwhile, the studies conducted during current years support a positive FI–

stability link, though with contextual caveats, as Wang et al. (2022) examine 36 

emerging economies over 2004-2018 and find that FI increases banks’ Z-scores, 

reduces non-performing loans, and improves banking efficiency and stability. 

Similarly, Vo et al. (2021) study more than 3,000 Asian banks and show that FI 
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enhances stability by broadening funding bases and reducing systemic volatility. On 

the similar way, Nguyen et al. (2022) examine ASEAN banks between 2008 and 

2019, concluding that FI significantly improves Z-scores and lowers credit risk. 

Sebai et al. (2025) also demonstrate positive effects across 26 developing countries 

but highlight threshold effects, where benefits turn to risks once inclusion is driven 

by unchecked credit growth.  

 

To successfully achieve the Sustainable Development Goals (SDGs), it is essential 

that financial inclusion is thoroughly investigated. Kuada (2019) set the expected 

positive impact of financial inclusion on all 17 SDGs. According to Sirtaine (2022), 

financial inclusion is a key element of ongoing development, and a better 

understanding of the link between financial inclusion and green finance is 

emphasised.  

 

Allen et al. (2016), Rojas-Suarez and Gonzales (2010) and Karlan et al. (2014) 

identify a number of factors that affect the level of financial inclusion and the 

growth of a country's financial system, including its per capita income, effective 

governance, access to information, and the regulatory environment. The Islamic 

banking shows a more positive relationships with financial inclusion (World Bank, 

2014). On the other hand, the researcher found that technology, religious influences 

and knowledge of Islamic finance products have a positive correlation (Shinkafi et 

al., 2019) between each other, to investigate the relationship between Islamic 

finance and financial inclusion. 

 

Financial inclusion (FI) takes on a digital form in developing countries, with mobile 

money and agent banking rapidly growing their reach of deposits; whilst digital FI 

can improve banks’ liquidity buffers by channelling many small deposits, it can also 

introduce new vulnerabilities through technology-related risks and lack of consumer 

protection safeguards, argues Ozili (2025). Even with this relevance, however, there 

is still limited evidence from the emerging economies in South Asia.  

 

Rashid and Jabeen (2022) create an FI index for 12 banks between 2012 and 2022 

and find a positive correlation between FI and bank stability in Pakistan, albeit with 

limited generalizability due to the small sample of banks. Based on the commercial-

bank data for the 2018 to 2022 period, Ali and Khan (2023) confirm the negative 

effect of FI on risk, but their limited period of observation limits their inferences for 

longer periods. Farooq et al. (2025) highlight a few important determinants of bank 

stability for banks in Pakistan including intellectual capital.  

 

The literature misses the focus on financial inclusion FI (FI with less problems on 

deposit mobilization, better financial liquidity, and greater credit availability) while 

the existing studies focus on the other side. Based on existing literature the 

hypothesis is developed as: 

 

H1: Financial Inclusion has significant impact on bank stability in Pakistan. 
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2.1 Moderating Effect of Bank Size  

 

At the level of the bank's funding structure and portfolio, Risk Diversification 

Theory (Merton, 1977) suggests that an increase in depositors and borrowers that are 

imperfectly correlated with a bank's existing exposures will decrease the variance of 

the bank's funding and asset base and increase the distance to default (Thalassinos et 

al., 2011; 2013). At the margin, each additional depositor or borrower at a small 

bank reduces its funding concentration risk by a greater percentage because it is a 

less diversified base, whereas a large bank reduces its funding concentration risk by 

a smaller percentage since it is a more diversified base.  

 

These diminishing-returns logic is supported by Agency Theory (Jensen and 

Meckling, 1976): As banks grow in size and complexity, the separation of ownership 

and control increases, monitoring costs increase and implicit too-big-to-fail 

expectations reduce market discipline, which can create risk-taking incentives that 

may counteract diversification benefits that inclusion may provide. Both 

mechanisms thus suggest the same outcome: smaller banks will benefit more from 

the stabilizing effect of inclusion than larger banks. 

 

While a diversification-through-scale argument might alternatively predict a stability 

advantage for larger banks, on the grounds that greater institutional resources allow 

bigger banks to absorb inclusion-related risk more easily, the combined diminishing-

returns and agency-cost logic indicates that this scale advantage is outweighed in 

practice by faster-saturating diversification gains and rising agency costs at large 

banks, a prediction confirmed by this study's empirical results (Section 4.3). 

 

The financial inclusion-bank stability relationship has been considered to be 

increasingly becoming heterogeneous among banks of various magnitudes, and bank 

size will serve as a significant moderating variable especially in emerging and 

developing economies. Financial inclusion has the capability of increasing stability 

through increased depositor base, variety in the funding source, and decreased 

dependence on volatile wholesale financing. Nonetheless, empirical studies indicate 

that such stabilizing benefits are dependent on the size of a bank.  

 

Relying on cross-country data, paying increased attention to the low- and middle-

income nations, Han and Melecky (2013) demonstrate that bigger banks can absorb 

the risks associated with inclusion owing to their diversified portfolio and greater 

institutional resources. On the same note, Morgan and Pontines (2014), who study 

Asian emerging economies, discover that financial inclusion facilitates stability by 

bringing about diversification in funding, and bigger banks tend to enjoy the 

economies of scale and reach a broader geographic area. 

 

On the contrary, it is claimed that a large literature bases its argument on the fact that 

the marginal stabilizing nature of financial inclusion can diminish with the size of 

banks. In the less regulated emerging markets, large banks tend to experience more 
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complex organizational structures, agency challenges and moral hazard associated 

with the too-big-to-fail expectations. It is recorded by Sahay et al. (2015) that the 

stabilizing effect of inclusion is lesser in larger banks, where the deposits obtained 

through inclusion are a lower proportion of total assets.  

 

However, the smaller banks enjoy a greater marginal stability benefit of the newly 

mobilized retail deposits (Pham and Doan, 2020; Ozili, 2021). Recent facts also 

underscore the nonlinear dynamics, which imply that financial inclusion can be 

accompanied by the increase of risk-taking among large banks, thus, weakening the 

stabilizing role of financial inclusion (Dienillah et al., 2019; Cihak et al., 2016). In 

view of existing literature, we formulate the following hypothesis: 

 

H2: Bank Size significantly moderates the relationship between financial inclusion 

and bank stability. 

 

2.2 Moderating Effect of Capital 

 

Capital acts as the loss-absorption mechanism that determines whether the 

diversification gains from financial inclusion translate into realized stability. 

Consistent with Financial Intermediation Theory's emphasis on banks bearing credit 

and liquidity risk on their balance sheets (Diamond, 1984), higher capital buffers 

give banks the solvency cushion to absorb the operational and credit risk that comes 

with extending services to new, often riskier, customer segments. Well-capitalized 

banks can therefore convert inclusion-driven deposit and portfolio growth into 

stability gains more effectively than thinly capitalized banks, for whom the same 

growth raises insolvency exposure rather than mitigating it. 

 

An emerging literature shows that bank capital adequacy is a moderator of the 

relationship between financial inclusion and bank stability, especially in the 

emerging and developing economies. Prudentially, the larger the capital buffers, the 

greater banks' loss-absorbing capacity of banks, which can expand the access to 

financial services without necessarily resulting in insolvency risk. Based on 

international cross-country data with a significant developmental and emerging 

market relevance, Sahay et al. (2015) identify that the stabilising impact of financial 

inclusion depends on the regulatory and prudential robustness, including capital 

adequacy.  

 

They find that financial stability can be improved through financial inclusion when 

capital buffer and supervision are strong, and can be undermined by financial 

inclusion, particularly credit-based inclusion, when financial inclusion occurs in well 

capitalised systems. More current global findings affirm the nonlinearity of the 

financial inclusion-stability relationship and indicate that the capital and regulatory 

strength influence the intensity of the impact of inclusion on stability in both 

developed and emerging economies (Hua et al., 2023). 
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Simultaneously, the latest research which is rather concerned with the emergence 

and formation of new banking systems indicates that the marginal stabilising effect 

of financial inclusion can also be diminished by capital when specific thresholds are 

surpassed. Using bank-level data of Ethiopia, a developing economy, Arebo et al. 

(2025) record an inverted-U relationship between financial inclusion and bank 

stability and indicate that capital adequacy mediates such relationship by varying the 

stability-optimal level of inclusion.  

 

Although inclusion can stabilise initially when increased capital is used, marginal 

protective effect of increase in capital decreases as inclusion grows very fast and risk 

is exposed. Additional cross-regional findings also suggest that the financial 

inclusion-stability relationship varies between regions, and the more significant 

conditional impacts can be found in emerging economies than in developed financial 

networks (Ozili, 2025). 

 

Combined, these results suggest that the interrelation between financial inclusion 

and bank stability is dependent on capital and not consistent across banking systems. 

In emerging and developing economies, sufficient capitalization tends to allow 

banks to achieve transformation of inclusion to a better stability through better 

solvency buffers.  

 

Still, in the context of aggressive expansion of inclusion, especially by means of 

credit, capital might not be able to fully compensate the risks thereof, and there is a 

risk that the marginal stabilising impact of financial inclusion is lost. In line with 

this, the study hypothesizes that the financial inclusion-nexus stability moderating 

factor is bank capital. 

 

H3: Bank capital significantly moderates the relationship between financial 

inclusion and bank stability. 

 

3. Research Methodology 

 

The aim of this study is to investigate impact of FI on the financial stability of banks 

in Pakistan and uses a quantitative research design. The study uses panel data of all 

commercial banks in Pakistan from 2011 to 2025, capturing the era of modern 

digital financial transformation that accelerated with the 2011 Branchless Banking 

regulations and the subsequent implementation of the National Financial Inclusion 

Strategy (NFIS) in 2015.  

 

It covers the progressive rollout and expansion of key financial technologies, such as 

the branchless banking system, Asaan Mobile Account (AMA) payment system and 

Raast Instant Payment System. The specific information about the banks comes from 

the Refinitiv Eikon database, the indicators about the FI come from the IMF 

Financial Access Survey and the data on macroeconomic variables is taken from the 

World Development Indicators. The empirical specification is modelled as follows: 
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The stability of banks is represented by ZS with i and t for bank and year. FI 

indicates financial inclusion and SIZ is the bank size. CAP, LIQ, DIV are capital, 

liquidity, and income diversification of bank, respectively. The macroeconomic 

variables include economic growth (GDP), inflation (INF) and policy rate (PR). The 

error of estimation is shown by ε. 

 

Bank stability is our dependent variable and measured by Z-score that measures 

insolvency risk reflected by profitability, capital strength and variation of 

profitability (Gulati, 2023; Boyd, Graham, and Hewitt, 1993; Laeven and Levine, 

2009). It is calculated by the sum of return of assets and equity capital divided by 

standard deviation of return on assets. The higher value of z-score indicates more 

stability of a bank. For robust check, we use credit risk which is measured by non-

performing loan of a bank (Louzis, Vouldis, and Metaxas, 2012). 

 

Our main independent variable is financial inclusion which is operationalized to 

capture both access and usage of banking services. Consistent with Sarma and Pais 

(2011), the traditional inclusion is captured by the number of bank branches and 

ATMs per 100,000 adults. Digital inclusion is proxied by the number of mobile 

accounts, e-money agents, and the volume of Raast transactions, following (Ozili, 

2025; Wang, Li, and Zhou, 2022). To avoid multicollinearity and to capture the 

multidimensionality of financial inclusion, these indicators are also combined into a 

composite FI index using principal component analysis (PCA), an approach widely 

employed in financial inclusion measurement (Sarma and Pais, 2011; Cámara and 

Tuesta, 2014).  

 

To capture heterogeneity across institutions, the analysis incorporates bank size as a 

moderating factor. Bank size is proxied by the natural logarithm of total assets 

(Chowdhury et al., 2024; Ben Naceur et al., 2024; Hakimi et al., 2022). Banks are 

also categorized as small or large relative to the annual median asset size 

(Chowdhury, 2020).  

 

Following recent financial inclusion and bank stability studies (Hakimi et al., 2022; 

Song et al., 2024; Banna and Alam, 2021; Ben Naceur et al., 2024), we include a set 

of controls in our model including capital proxied by total equity to total assets, 

profitability measured by return on assets, income diversification being non-interest 

income to total income. For macroeconomic conditions we include economic growth 

(GDP), inflation and deposit interest rate. 

 

Since we use panel data for our regression estimations, the issue of endogeneity 

might arise due to reverse causality and correlation of one or more independent 

variables with error term. In order to address this issue, this study adopts the two-

step GMM method developed by Arellano and Bover (1995) and Blundell and Bond 
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(1998) which is well suited for dynamic panel settings with endogenous regressors 

as it uses suitable lagged values of the variables as internal instruments.  

 

Additionally, for robust check, we implement the two stage least square (2SLS) 

method by using lagged values as instruments. Further, we estimate the model with 

alternate proxies of bank stability of non-performing loans. Just for the purpose of 

improvement of language and grammar only, we have used AI tools. The core ideas, 

research design, data analysis, and conclusions are our own work and not generated 

by any AI tool. 

 

4. Results and Analysis 

 

4.1 Descriptive and Correlation Analysis 

 

An overview of the sample data is presented in Table 1 (Panel A). Bank stability (z-

score) reports an average of 0.89 with a moderate deviation of 0.67. Financial 

inclusion has a mean value of 4.18 and a very small standard deviation (0.05) that 

shows steady expansion of both traditional and digital inclusion channels across 

banks and sample period.  

 

Average bank size is 7 with a standard deviation of 2.11 reflects substantial 

heterogeneity between large and small banks. Similarly, capital adequacy shows a 

mean of 0.24, ranging from 21% to 71% suggesting considerable variation and 

capacity to absorb financial shocks. Economic growth and inflation average 4% and 

10.5%, respectively, whereas the policy rate remains at 5%, suggesting moderate 

fluctuations in monetary policy conditions during the period.  

 

Panel B of the table shows a summary of the correlations among the variables. There 

is significant positive association between stability and financial inclusion which 

supports the argument that broader access to financial services lead to strengthen 

bank funding base and reduce vulnerability to shocks. The positive association 

between bank size and stability indicates large banks tend to be slightly more stable 

compared to small ones, possibly due to economies of scale and stronger risk-

management.  

 

Capital shows a significant positive association with bank stability that implies that 

higher capital provides banks with more risk absorption capabilities. The relatively 

low magnitudes of correlation coefficients suggest absence of multicollinearity in 

the regression models.  

 

4.2 Baseline Regression Results 

 

The findings of the base regression model provided in Table 2 give solid and more 

or less consistent indications of the fact that financial inclusion has a positive and 

statistically significant impact on bank stability in all the specifications. The results 
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show that the increase in access to formal financial services supports the balance 

sheets of banks due to the expansion of the depositor base, the stabilization of 

funding systems, and an increase in income diversification. 

 

Table 1. Descriptive and Correlation Analysis 

Panel A: Descriptive Statistics 

  Z-Score FI SIZ CAP LIQ Div GDP INF PR 

Mean  0.89 4.18 7.01 0.24 0.92 0.18 0.06 10.51 0.05 

SD 0.67 0.05 2.11 0.18 0.01 0.23 0.02 7.12 0.04 

Min -1.24 4.10 1.08 0.21 0.90 0.02 0.07 2.53 0.01 

Max 1.89 4.24 8.92 0.71 0.94 0.91 0.08 30.77 0.17 

Panel B: Correlation Matrix 

Z-Score 1                 

FI 0.12** 1        

Size 0.14** 0.31 1       

Capital 0.11*** 0.19** 0.05*** 1  
 

   

Liquidity 0.1 0.1 0.22 0.17 1     

Income 

Diversity 
0.32* 0.03 0.12 0.19* 0.33** 1    

GDP 0.02* 0.07* 0.01 0.09 0.03 0.05 1   

Inflation -0.03 -0.06 0.02 0.03 0.02 0.01 -0.06 1  

Policy 

Rate 0.04 

 

0.06 

 

0.01 

 

0.021 

 

0.04 

 

0.05 

 

0.03 

 

0.01 1 

 

With more households and firms using the formal financial system, banks 

experience less overall volatility in their earnings and less risk of insolvency through 

their increased use of retail deposits, which leads to a decrease in volatility of 

earnings and the risk of insolvency. Therefore, the better the financial inclusion, the 

better the Z-score, which indicates resilience to financial shocks.  

 

The effect is found to be positive throughout the Pakistani banking sector, which 

points to the system-wide applicability of inclusive financial development. Increased 

branch network, expansion of the ATMs, mobile banking and digital transactions 

lead to deepening deposits, alleviate liquidity stress, and increase risk-absorption 

capacity of the banks. The results are consistent with the existing empirical evidence 

about the stabilizing effect of financial inclusion in the emerging markets. 

 

The results of the full sample show that financial inclusion has a significant and 

negative interaction with financial stability in the presence of bank size. Such a 

negative interaction suggests that as financial inclusion is structurally strengthened, 

the insolvency buffers of financial institutions become increasingly robust, but that 

these benefits to financial stability decline at the margin with increasing financial 

institution size. The move from low to high financial inclusion is a significant 

stability 'catalyst' for smaller commercial banks, as it enables them to replace 

voluminous wholesale funding with more granular and durable retail funding that 

systematically enhances their Z-scores.  
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By contrast, because large banks have already diversified funding and established a 

robust retail network, incremental inclusion yields comparatively lower 

improvements in the stability of their foundations. This negative channel of risk, 

which also reflects a scale effect, seems to be relevant in the Pakistani banking 

environment.  

 

With a strong digital financial outreach message in their minds, larger institutions, 

sometimes with too-big-to-fail expectations, may be able to attract more borrowers 

than they are able to monitor their risk, leading to asset quality erosion and 

increasing NPLs for newly added segments of low-income borrowers and thus 

impacting the institutional Z-score.  

 

The result contradicts the widely held view that larger banks are better positioned for 

taking up credit and operational risks of expansion of inclusion. Rather, the evidence 

indicates that inclusion-related deposit mobilization and portfolio expansion yield 

increasingly less marginal stability gains the larger the scale. The results are in line 

with the moderate camp of the credit expansion and financial deepening literature 

(Morgan and Pontines, 2014; Han and Melecky, 2013; Phamand Doan, 2020; Ozili, 

2021).  

 

The policy implication of these results, within the context of Pakistan's banking 

sector, is that financial inclusion programs are most effective as a stability-

enhancing measure when paired with sound capital regulation and when targeted 

toward smaller, capital-constrained banks rather than assumed to apply uniformly to 

banks of any size or in any regulatory environment. 

 

The results of the study show, on the other hand, that there is a statistically 

significant positive interaction between financial inclusion and capital adequacy (FI 

× Capital), meaning that the impact of financial inclusion on stability is significantly 

larger for well-capitalized banks compared with the less-capitalized banks. The 

positive coefficient indicates that both compensation and risk-absorbing feature of 

financial inclusion are strengthened with the rise of capital buffer of the institution.  

 

Banks with better capital ratings have the funds to cover the extra operating 

expenses as well as the structural credit risk of extending services to previously 

unbanked or under-banked lower-income groups. Consequently, strong capital 

structures safeguard against asset-quality erosion and ensure that the inclusion-

driven deposit mobilization and portfolio expansion are directed toward 

strengthening the institutional resiliency.  

 

It confirms the seminal literature that highlights regulatory capital as an important 

institutional barrier to expansion of financial inclusion at scale (Hua et al., 2023; 

Arebo et al., 2025; 2014; Sahay et al., 2015). The financial inclusion program is 

expected to work best as a stabilization mechanism in conjunction with good capital 

regulation, so that financial institutions, and especially banks, have enough capacity 
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to absorb risk and can take part in financial inclusion initiatives in a sustainable way, 

as in developing economies like Pakistan. 

 

Table 2. Baseline Regression 
Variable GMM 2SLS GMM 2SLS 

Financial Inclusion 

(FI) 
0.285*** 0.241*** 

0.301*** 0.268*** 
 (0.072) (0.081) (0.068) (0.075) 

FI × Size -0.154*** -0.142***   
 (0.051) (0.051)   
FI x Capital  

 0.167*** 0.181*** 
 

 
 (0.048) (0.046) 

Bank Size (ln 

Assets) 
0.112* 0.096* 

0.118* 0.106* 
 (0.059) (0.055) (0.062) (0.063) 

Capital Adequacy 0.192*** 0.176*** 0.187*** 0.201*** 
 (0.064) (0.067) (0.067) (0.069) 

Liquidity Ratio 0.147** 0.132** 0.139** 0.154** 
 (0.058) (0.061) (0.061) (0.060) 

Profitability (ROA) 0.215** 0.198** 0.223** 0.207** 
 (0.083) (0.088) (0.079) (0.087) 

Income 

Diversification 
0.076* 0.069* 

0.081* 0.072* 
 (0.041) (0.043) (0.044) (0.043) 

GDP Growth 0.124** 0.111** 0.131** 0.118** 
 (0.052) (0.054) (0.055) (0.057) 

Inflation -0.092* -0.081* -0.088* -0.097* 
 (0.047) (0.046) (0.049) (0.050) 

Policy Rate -0.061* -0.055* -0.057* -0.066* 
 (0.033) (0.034) (0.035) (0.036) 

Constant 2.458*** 2.312*** 2.512*** 2.431*** 
 (0.771) (0.799) (0.742) (0.806) 

AR(1) p-value 0.006 0.021 0.012 0.032 

AR(2) p-value 0.363 0.312 0.291 0.331 

Hansen test p-

value 
0.291 0.271 0.314 

0.285 

Observations 378 378 378 378 

Financial inclusion is the main explanatory variable. GMM and 2SLS are depicted in 

Column I, III, and II, IV, respectively. Bank size and Capital are moderators along with a 

set of bank-specific and macroeconomic control variables. Hansen J-test indicates no 

evidence of overidentification and Arellano Bond test the absence of overidentification 

and second-order serial correlation. ***, **, * denote significance at the 1%, 5%, and 10% 

levels respectively. The estimation controls for year and bank fixed effects. 

 

4.3 Heterogeneity of Bank Size 

 

The findings indicate that there is an evident heterogeneity in the effect of financial 

inclusion on bank stability based on size (Table 3). The effect of financial inclusion 
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on the stability of both the small and large banks is positive and statistically 

significant, although the effect is significantly higher in small banks than large 

banks, which implies a decreasing marginal stability meaning. Inclusion-based 

mobilization of deposits and growth of customers prove to be a bigger and more 

resilient funding base for small banks, thus enhancing their balance sheets and 

resistance to shock (Han and Melecky, 2013).  

 

Conversely, large banks already enjoy the benefits of a diversified funding structure 

and use of wholesale markets and thus extra deposits based on inclusion generate 

only a small amount of marginal stability.  

 

In addition, the stabilizing impact of financial inclusion could be further eroded by 

the increased complexity of the organization and the possibility of risk-taking in 

large banks and especially in emerging and developing economies (Sahay et al., 

2015). The findings are in line with previous findings of Pham and Doan (2020), 

Ozili (2021) and Chowdhury (2020). 

 

Table 3. Moderation with Bank Size 
Variable Small Banks Large Banks 

Financial Inclusion (FI) 0.352*** 0.142** 
 (0.091) (0.064) 

Capital Adequacy 0.227*** 0.164** 
 (0.072) (0.068) 

Liquidity Ratio 0.169** 0.128* 
 (0.067) (0.07) 

Profitability (ROA) 0.194** 0.231** 
 (0.089) (0.097) 

Income Diversification 0.092* 0.061 
 (0.049) (0.054) 

GDP Growth 0.136** 0.112** 
 (0.061) (0.057) 

Inflation -0.101* -0.083* 
 (0.055) (0.048) 

Policy Rate -0.078** -0.046 
 (0.038) (0.037) 

Constant 2.135*** 2.921*** 
 (0.842) (0.906) 

AR(1) p-value 0.013 0.009 

AR(2) p-value 0.291 0.377 

Hansen test p-value 0.33 0.26 

Observations 182 196 

Financial inclusion is the main explanatory variable along with a set of bank-specific and 

macroeconomic control variables. Hansen J-test indicates no evidence of 

overidentification and Arellano Bond test the absence of overidentification and second-

order serial correlation. ***, **, * denote significance at the 1%, 5%, and 10% levels 

respectively. The estimation controls for year and bank fixed effects. 
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4.4 Heterogeneity of Bank Capital 

 

The findings indicate that the capital has a significant moderating role in the 

relationship between the financial inclusion and bank stability (presented in Table 

4). Nevertheless, the impact is significantly stronger for highly capitalized banks as 

compared to low-capitalized banks, which means that capital buffers enhance the 

stabilizing effect of inclusion.  

 

Banks with high capital levels can more easily absorb risks linked to newly included 

customers, and inclusion-induced mobilization of deposits and credit growth can 

more easily bring about additional solvency and resilience, as compared to low-

capitalized banks that are constrained by balance sheets. The results suggest policies 

in favor of improving financial inclusion when paired with robust capital adequacy 

requirements for enhancing sustainability of the banking industry. The results are in 

accord with the previous literature of Han and Melecky (2013), Sahay et al. (2015). 

Moreover, the findings are consistent with the recent research on emergent 

economies (Hua et al., 2023; Arebo et al., 2025). 

 

Table 4. Moderation with Bank Capital 
Variable High Low 

Financial Inclusion (FI) 0.326*** 0.198** 
 (0.078) (0.089) 

Capital Adequacy 0.213*** 0.154** 
 (0.067) (0.073) 

Liquidity Ratio 0.172** 0.119* 
 (0.059) (0.064) 

Profitability (ROA) 0.228*** 0.187** 
 (0.081) (0.092) 

Income Diversification 0.088* 0.063 
 (0.046) (0.048) 

GDP Growth 0.135** 0.108** 
 (0.052) (0.057) 

Inflation -0.097* -0.084* 
 (0.045) (0.049) 

Policy Rate -0.072** -0.051 
 (0.034) (0.035) 

Constant 1.41 1.304 
 (0.992) (0.884) 

AR(1) p-value 0.008 0.011 

AR(2) p-value 0.355 0.317 

Hansen test p-value 0.284 0.301 

Observations 204 174 

Financial inclusion is the main explanatory variable along with a set of bank-specific and 

macroeconomic control variables. Hansen J-test indicates no evidence of 

overidentification and Arellano Bond test the absence of overidentification and second-

order serial correlation. ***, **, * denote significance at the 1%, 5%, and 10% levels 

respectively. The estimation controls for year and bank fixed effects. 
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4.5 Robustness Checks 

 

The robustness of our results is confirmed with various diagnostic and other 

estimation methods. Using non-performing loans (NPL) as alternate dependent 

variables produce qualitatively similar results and indicated in Table 5. Re-

estimation of the 2SLS model with lagged financial inclusion and digital adoption 

used as the instruments generates similar magnitudes and significance values (Table 

6), which supports the stability and reliability of the baseline findings.  

 

The moderating effect of capital remains positive and statistically significant, 

indicating that higher capital levels strengthen the beneficial effect of financial 

inclusion on banking stability, whereas the moderating effect of bank size is 

negative and statistically significant, suggesting that this enhancing effect of 

financial inclusion on stability weakens as bank size increases. The empirical 

evidence demonstrates that the findings are not sensitive to model specification or 

measurement choices. 

 

Table 5. Robust Regression (Moderation with Bank Size) 
Variable Small Banks Large Banks 

Financial Inclusion (FI) 0.326*** 0.118* 
 (0.095) (0.067) 

Capital Adequacy 0.213*** 0.152** 
 (0.075) (0.071) 

Liquidity Ratio 0.158** 0.119* 
 (0.069) (0.072) 

Profitability (ROA) 0.181** 0.217** 
 (0.091) (0.101) 

Income Diversification 0.084* 0.056 
 (0.051) (0.057) 

GDP Growth 0.127** 0.103** 
 (0.063) (0.059) 

Inflation -0.094* -0.072 
 (0.053) (0.049) 

Policy Rate -0.071** -0.041 
 (0.039) (0.038) 

Constant 2.019*** 2.781*** 
 (0.857) (0.928) 

Endogeneity test p-value 0.015 0.048 

Weak instrument test p-value 0 0.001 

Overidentification (Hansen J) 

p-value 
0.341 0.276 

Observations 182 196 

Non-performing Loans (NPL) is the dependent variable; financial inclusion is the main 

explanatory variable, for 2SLS estimation using lagged financial inclusion and digital 

adoption as instruments. The endogeneity test confirms financial inclusion is 

endogenous; the weak instrument test confirms instrument relevance; the Hansen J-test 

indicates no evidence of overidentification.  
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Table 6. Robust Regression (Moderation with Bank Capital) 
    Variable High Low 

Financial Inclusion (FI) 0.298*** 0.174** 
 (0.082) (0.091) 

Capital Adequacy 0.201*** 0.141** 
 (0.071) (0.076) 

Liquidity Ratio 0.159** 0.107* 
 (0.061) (0.066) 

Profitability (ROA) 0.214** 0.169** 
 (0.087) (0.094) 

Income Diversification 0.079* 0.055 
 (0.048) (0.051) 

GDP Growth 0.122** 0.095** 
 (0.054) (0.059) 

Inflation -0.086* -0.071 
 (0.046) (0.05) 

Policy Rate -0.063* -0.046 
 (0.035) (0.037) 

Constant 1.018 1.067 
 (0.821) (0.856) 

Endogeneity test p-value 0.019 0.033 

Weak instrument test p-value 0 0 

Hansen test p-value 0.291 0.327 

Observations 204 174 

Non-performing Loans (NPL) is the dependent variable; financial inclusion is the main 

explanatory variable, for 2SLS estimation using lagged financial inclusion and digital 

adoption as instruments. The endogeneity test confirms financial inclusion is endogenous; 

the weak instrument test confirms instrument relevance; the Hansen J-test indicates no 

evidence of overidentification. 

 

5. Conclusion 

 

The current study has investigated the influence of financial inclusion on bank 

stability in Pakistan, while highlighting the role of moderation of bank size and 

capital during the period 2011-2025, using the system GMM estimation method to 

overcome the endogeneity issues. The findings show a significant positive impact of 

financial inclusion on bank stability.  

 

Consistent with Financial Intermediation and Risk Diversification theories, the 

greater access to financial services leads to more deposit mobilization and reduces 

concentration risk. The bank size has a significant adverse effect on the relationship 

between financial inclusion and bank stability which implies smaller banks 

experience more stability benefits as a result of improved financial inclusion 

whereas larger banks experience diminishing marginal gains.  

 

Moreover, the positive moderating effect of capital suggests that more capital-rich 

banks would have a better position to turn inclusion into stability.  
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The results have significant policy implications for regulators and policymakers. The 

findings show that financial inclusion is not just a developmental goal but a process 

of improving financial stability as well. Increasing access to institutional financial 

services enhances the funding position of banks, reduces reliance on fluctuating 

wholesale financing and suppresses systemic risk.  

 

Second, the greater advantages of smaller banks are deemed to imply that policies of 

inclusion should target underserved banks, since smaller banks will benefit more in 

terms of deposit deepening and outreach expansion.  Sector-wide resiliency can be 

promoted through industry-specific regulatory facilitation, incentives for digital 

adoption and capacity-building initiatives.  

 

Third, with inclusion becoming more digital, and regulatory systems becoming more 

enforced to manage additional risks, cybersecurity, consumer protection, and digital 

literacy, regulatory systems must bolster these systems to contain the emerging risks.  

 

Lastly, as much as the idea of financial inclusion increases the stability on the bank 

level, they should be added to the prudent management of the macroeconomic 

environment and other sound monetary and fiscal policies, but not replace them.  

 

These findings and their policy implications are drawn from, and should be 

interpreted as bounded to, Pakistan's specific institutional context: a banking sector 

shaped by the National Financial Inclusion Strategy (2015), the Asaan Mobile 

Account Scheme (2021), the Raast Instant Payment System (2022), a sizable Islamic 

banking segment, and a regulatory and macroeconomic environment distinct from 

other emerging markets.  

 

The theoretical mechanisms that underlie our results that is diminishing 

diversification gains at scale, agency costs associated with size and capital as a loss-

absorption buffer, are general banking-theoretic constructs, and do not need to 

produce the same empirical pattern, negative size moderation and positive capital 

moderation, in other countries; a claim this single-country design is not strong 

enough to support on its own.  

 

The applicability of these findings beyond Pakistan is therefore not assumed as a 

part of this study but rather is considered as a hypothesis for future research, and 

extension of the results of this study to other emerging economies is done explicitly 

without additional cross-country evidence. 

 

This research provides a number of directions in which further research and policy 

experimentation can be made. In addition to the size of a bank, future research can 

consider other moderating variables like ownership structure, quality of governance, 

and competition in the market in forming the financial inclusion-stability nexus. 

Inclusion measures could be refined to include the intensity of usage and the quality 

of service, which would provide a further understanding of their effect.  
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Micro-level evidence that connects household or firm participation to bank 

performance may shed some light on the channels of transmission. Besides, 

exploiting policy shocks or natural experiments would also make causal inference 

stronger when evaluating specific inclusion strategies, especially in the case of 

smaller banks. 
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