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ABSTRACT

This study examines the impact of banking digitalization on liquidity risk in the Iranian banking
system. A composite digitalization index is constructed using principal component analysis (PCA)
based on four bank-level indicators: the number of internet and mobile banking users, the share of
electronic transactions, the ratio of IT expenditure to operating costs, and the number of ATMs and
point-of-sale terminals. The sample consists of 17 public and private banks over the period 2013-2023.
Liquidity risk is measured by the loan-to-deposit ratio, and the relationship is estimated using the two-
step System Generalized Method of Moments (System GMM) within a dynamic panel-data
framework. The model controls for bank size, capital adequacy, return on assets, and the ratio of non-
performing loans. The findings show that liquidity risk is persistent over time and that digitalization
has a negative and statistically significant effect on liquidity risk. This suggests that banks with higher
levels of digitalization tend to face lower liquidity risk. The results also indicate that non-performing
loans increase liquidity risk, whereas return on assets reduces it. Robustness checks using alternative
measures, disaggregated indicators, and different estimators confirm the stability of the results.
Overall, the findings underscore the importance of aligning digital banking development with
comprehensive regulatory policies to enhance financial stability.

[

1. Introduction

Digital  transformation  is

reshaping

accelerating withdrawal speeds, intensifying competition
for deposits, and introducing cyber vulnerabilities.

financial .. . . .
Empirical evidence on this nexus remains scarce,

intermediation by fundamentally altering how banks
originate, manage, and monitor liquidity. In bank-based
economies—such as Iran’s—where capital markets are
shallow and banks dominate corporate financing, the net
effect of digitalization on liquidity risk is theoretically
ambiguous: it may reduce risk through improved deposit
mobilisation, real-time monitoring, and reduced
information asymmetry, but it could also increase risk by
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particularly for developing countries operating under
distinctive institutional constraints. This study fills that gap
by rigorously examining the impact of bank digitalization
on liquidity risk within the Iranian banking system.

2. Theoretical Framework

Classical banking theory (Diamond & Dybvig, 1983)
attributes liquidity risk to the maturity mismatch between
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banks’ illiquid assets and liquid liabilities. Digitalization
adds two countervailing forces. On the one hand, it can
stabilise funding by broadening deposit access, enabling
high-frequency cash-flow forecasting, and reducing
informational asymmetries (Chen et al., 2023; Vucini¢,
2023). On the other, it can exacerbate fragility through the
“digital bank run” channel, where instant fund transfers
amplify the sensitivity to confidence shocks (Goldstein &
Jiang, 2023; Buchak et al., 2018). International evidence is
mixed, with studies in the EU (Bunea et al., 2021), China
(Chen et al., 2023), and the GCC (Al Nasser, 2023) largely
reporting a  mitigating  effect, while  some
developing-country  studies (Ozili, 2023) highlight
increased risk when institutional frameworks are weak. In
Iran, prior work has focused on narrow measures of
electronic banking or simulation-based analyses, leaving a
clear methodological gap for a study that combines a
multidimensional digitalization index, a dynamic panel
framework, and rigorous endogeneity treatment.

3. Methodology

The analysis employs a balanced panel of 17 Iranian
banks (state-owned and private) spanning the period 2013—
2023 (1392-1402 in the Iranian calendar), yielding 187
bank-year observations. Financial data are sourced from
audited financial statements and the Central Bank of Iran’s
supervisory database; digital banking indicators are drawn
from annual IT performance reports. Liquidity risk is
measured by the  loans-to-deposits  ratio. A
multidimensional Digital Banking Index (DIG) is
constructed via two-stage Principal Component Analysis
(PCA) from four constituent variables: (i) active internet-
and mobile-banking users, (ii) the ratio of electronic to
total transactions, (iii) IT expenditure as a share of
operating expenses, and (iv) the number of ATMs and POS
terminals; the index is then rescaled to [0,1]. Control
variables include bank size (log-total assets), capital
adequacy ratio, return on assets, and the non-performing
loans ratio. To account for the dynamic persistence of
liquidity risk and the potential endogeneity of
digitalization, a dynamic panel model with a lagged
dependent variable is estimated using the two-step System
Generalized Method of Moments (System GMM)
estimator. The instrument set is collapsed to avoid

proliferation (26 instruments). Diagnostic  tests—
Arellano-Bond  AR(2) and Hansen  J-test—are
complemented by extensive robustness checks: an

alternative liquidity measure (liquid-assets-to-total-assets),
sub-indices of digitalization, alternative estimators
(difference =~ GMM,  bias-corrected LSDV), and
leave-one-out sensitivity analysis.

4. Results and Discussion

Descriptive statistics reveal a mean loans-to-deposits
ratio of 81.2% (s.d. 14.6%) and a Digital Banking Index
ranging from 0.12 to 0.78, highlighting significant digital
heterogeneity across banks. The System GMM results
confirm that liquidity risk is highly persistent (coefficient
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on lagged LIQ: 0.518, p<0.01). Most importantly, the
Digital Banking Index exerts a negative and statistically
significant effect on liquidity risk (coefficient —0.416,
p<0.01): a one-standard-deviation increase in digitalization
is associated with a decrease of approximately 6.7
percentage points in the loans-to-deposits ratio. Among the
controls, the non-performing loans ratio enters positively
and significantly (0.247, p<0.01), underscoring the
credit-liquidity risk nexus, while return on assets is
negatively associated with liquidity risk (—0.172, p<0.05).
Bank size and capital adequacy are not significant at
conventional levels. Diagnostic tests confirm the validity
of the instruments (AR(2) p=0.358; Hansen p=0.329).
These findings are robust to all alternative specifications;
the digitalization coefficient remains consistently negative
and significant across every robustness check.

5. Conclusions

The findings indicate that traditional asset pricing
models, such as the CAPM and the Fama—French model,
have limited explanatory power in the Iranian capital
market, while the inclusion of anomaly-based variables
significantly improves their ability to explain variations in
excess stock returns. Key variables, including the cash-to-
debt ratio, current ratio, operating cash flow, quick ratio,
and momentum, demonstrate substantial explanatory
power, as they capture important dimensions of firms’
liquidity,  financial  flexibility, @ and  operational
performance, which appear to be crucial determinants of
stock returns in emerging markets. The results also show
that the improved CAPM performs at a level comparable
to the improved Fama—French model, suggesting that a
simplified model enriched with anomaly-based factors can
achieve strong explanatory power without relying
exclusively on traditional multifactor structures. From a
practical perspective, incorporating firm-level financial
ratios and anomaly variables into asset pricing models can
enhance investment analysis and portfolio management
decisions. For researchers, these findings emphasize the
importance of considering market-specific characteristics
and structural constraints when developing asset pricing
models for emerging economies. Future studies may
further improve the explanatory power of asset pricing
models by exploring nonlinear modeling approaches,
additional macroeconomic variables, and behavioral
finance factors.
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Table (1): Descriptive statistics
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Figure (1): Trend charts of the main variables
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Table (2): Simple correlation matrix of variables
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