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Abstract

This study investigated the influence of digital payment systems on banks’ stability by 
exploring their effect on the Z-score of the Jordanian banking sector during the pe-
riod from 2004 until 2022. It specifically focused on liquidity risks generated from e-
payment transactions and how sufficient capital adequacy ratios enhance banking sec-
tor stability over both short-term and long-term periods by standing against sudden 
volatilities yielded from large amounts of transactions executed through digital pay-
ment systems. To achieve this objective, the study utilizes time series dual regression 
analyses of vector autoregression and vector error correction models on E-views 12 to 
cover the time variation influences of digital payment on the banking sector Z-score. 
The regression results indicate varied effects between the benefits and risks of digital 
payment systems on a bank’s Z-score that influence the immediate sector’s stability, 
indicating that while digital payment systems can initially hold liquidity risks, lead-
ing to short-term instability; the strategic implementation of robust capital adequacy 
ratio stands as a protective buffer by fostering long-term banking sector resilience. The 
results also suggest future predictions and insights for financial sector legislators and 
regulators emphasizing the need for monitoring strategies that stimulate continuous 
innovations in the digital payment infrastructure while constantly ensuring the stabil-
ity and resilience of the banking sector. Thus, prudent liquidity management and the 
reinforcement of capital buffers are encouraged to pilot the dual challenges and oppor-
tunities that appeared at the stages of the digital payment process, ultimately guiding 
the sector toward continuous growth and sustainability.
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INTRODUCTION

In recent years, the world financial ecosystems have witnessed rapid 
development in the digital payment infrastructure due to the tremen-
dous progress in emerging technologies that have reshaped custom-
ers’ demands and expectations. This development aimed to induce the 
use of innovative digital payment system (DPS) applications due to 
their ability to improve transparency and security, as well as leverage 
customers’ experience in the banking sector. Indeed, digital payment 
transactions go through three main stages: payment, clearing, and 
settlement. This process may appear simple to customers during pur-
chasing; however, one main technical fault could occur at the payment 
stages, or a missed step along the payment channel can lead to suscep-
tible transactions. Further, banks and organizations involved in the 
DPS process may face various potential operational and liquidity risks 
while executing it. These risks arise from delays in a settlement that 
may relate to insufficient funds to complete transactions promptly, 
posing financial challenges to companies. This introduces the impor-
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tance of careful liquidity management to ensure financial stability and effective cash flows, therefore, 
banks now are necessitated to maintain adequate capital ratios to handle unexpected financial strains, 
cover potential losses, and control the intensified fluidity of funds facilitated by DPSs, particularly dur-
ing stages of digital transactions, where liquidity demands can be high. A sufficient capital adequacy 
ratio (CAR) can help to ensure that banks have the necessary liquidity to complete transactions without 
trouble, even in the face of operational challenges or market volatility, thus protecting both the banks 
and their customers from potential financial distress and improving banking sector stability. 

Despite the huge quantity of literature on DPS and banking stability, there is still a gap in a detailed ex-
amination of the impact of these systems on the banking sector’s Z-score, combined with the vital role 
of CAR in reducing the risks generated by them over short and long-term periods in Jordan’s develop-
ing financial sector. Hence, this study focuses on the opportunities and challenges of DPS solutions to 
bridge the gap for future adoption of digital services by providing a comprehensive examination of the 
effect of DPS on the banking sector’s resilience, thereby offering valuable insights for policymakers, and 
financial institutions in Jordan.

1. LITERATURE REVIEW 

The evolution of DPSs has transformed banking 
operations and admitted a new era where transac-
tions are digitally conducted with efficiency and 
transparency (Almajali et al., 2022; Al-Okaily et 
al., 2020; Gomber et al., 2018). These systems in-
clude all types of online payment solutions, such 
as cryptocurrencies, e-wallets, mobile payments, 
and payment cards. They have not only redefined 
customer interactions but have also brought signif-
icant operational efficiencies and expanded mar-
ket outreach for banks (Mills et al., 2016; Jameaba, 
2022).

It is worth noting that the adoption of DPSs offers 
significant benefits and risks, while Digital pay-
ment tools enhance customer satisfaction and loy-
alty due to their convenience and efficiency, as evi-
denced by a study by Susanto et al. (2023), which 
showed increased customer retention rates in 
banks that integrated comprehensive digital pay-
ment solutions, they also hold political, economic, 
and operational risks as revealed by (Akanfe et 
al., 2021). Further research by Ngumi (2014) and 
Mohammed et al. (2022) examined how innova-
tive payment systems impact commercial banks’ 
performance, finding that while POS, mobile, and 
online payments positively influence banks’ re-
turn on assets (ROA), the real-time gross settle-
ment systems (RTGS) have a negative influence. 
Similarly, studies by Wadesango and Magaya 
(2020), Udin et al. (2019), and Thankgod et al. 
(2019) investigated the impacts of DPSs on banks’ 

ROA, concluding that while ATMs have an in-
significant effect, internet banking, and POS sig-
nificantly improve profitability, suggesting banks 
should enhance these services to enhance their 
financial performance and recommending fur-
ther investment in digital platforms to improve 
performance. Conversely, Dzandu and Amegbe 
(2022) explored the digital payment methods and 
their transformative impact on consumer finan-
cial management, they noted the impact of these 
methods on customer satisfaction remains vague, 
urging for more investigations to guide service 
improvements and inform policymakers aiming 
to foster digital payments and financial inclusion.

Despite DPS benefits to banks, their applications 
might lead to service disruptions due to bank sys-
tem failures or technical issues, stressing the need 
for robust cyberinfrastructure and contingency 
strategies, as noted by Johnson (2017), Raharja et 
al. (2020), and Roberts (2023). Further Udin et al. 
(2019) found that while technology usages, such 
as ATMs and mobile payments, positively corre-
late with bank liquidity ratios, they also introduce 
cyber and liquidity risks if financial obligations 
are not met timely. Moreover, Raharja et al. (2020) 
discussed liquidity challenges in digital banking, 
particularly through DPSs, which might cause 
regulatory disparities, affecting banks’ statuto-
ry liquidity ratios. In contrast, Hang et al. (2021) 
showed that technological investments, in addi-
tion to other factors, might reduce a bank’s liquidi-
ty risk, suggesting that planned technology invest-
ments are essential for effective liquidity manage-
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ment. However, the advantages of DPSs could be 
reduced by unsuitable management of digital risks 
as Thaiyalnayaki and Reddy (2017) mentioned the 
liquidity issue happens due to failures in the man-
aging of digital resources in the banking sector. 
Consequently, this reduces financial system stabil-
ity, especially systematic risk (Risman et al., 2021). 
Moreover, Brown et al. (2024) observed a positive 
link between digital payment adoption and bank 
stability in European frameworks, advocating that 
digitalization might strengthen a bank’s financial 
survivability through diversified revenue streams 
and improved risk management. The shift towards 
more online banking activities has increased the 
vulnerabilities of data breaches and cyber-attacks, 
inducing concerns over data integrity and finan-
cial security. These studies highlight the need for 
banks to have a buffer as sufficient CAR to miti-
gate liquidity risks resulting from DPS transac-
tions, especially those with high amounts.

CAR was initially recognized by the Basel 
Committee on Bank Supervision (BCBS) in 1988 
under the Basel I Capital Accord, which mandat-
ed banks to hold an adequate amount of capital 
to meet their obligations. As a response, world 
countries’ financial authorities set the minimum 
capital level for their banks, and several quantita-
tive analyses in literature have played a key role 
in predicting the determinants of CAR in bank-
ing sectors to reduce the different types of risks 
faced by the banking sector. For instance, stud-
ies by Hameed and Siddiqui (2023), Vu and Dang 
(2020), and Mustafa and Mumtaz (2022) revealed 
that return on assets (ROA), macroeconomic, and 
bank-specific factors significantly determine the 
required CAR as a buffer against losses.

In fact, the recent financial crises have introduced 
the vital role of CAR in improving banking sec-
tor stability, particularly its impact on the banking 
sector Z-score as suggested by Sareen and Sharma 
(2022) and Lepetit and Strobel (2013) that a high-
er CAR correlates with increased Z-score and re-
duced insolvency risk in banks. As a result, several 
studies focus on the crucial relationship between 
the Z-score and CAR to address the significance 
of sufficient CARs in fostering bank resilience 
and stability. For instance, Martínez and Baselga 
(2020) and Alam and Yusuf (2024) explored how 
regulatory changes in capital requirements impact 

the Z-score in Latin American banks, revealing 
that stricter capital adequacy standards correlate 
with enhanced bank stability. Furthermore, Rajhi 
and Hassairi (2013), Gowri and Sekar (2014), and 
Nguyen et al. (2023) highlighted the substantial 
role of CAR as a determinant of ensuring stability 
in Asian banking sectors, they found a significant 
role of CAR on banks Z-score especially during 
economic recessions. Also, Noman et al. (2018) 
examined the role of a bank’s capital requirement 
and deposit insurance regulation on the relation-
ship between competition and financial stability 
in the banking sector of Southeast Asian countries, 
they found that sufficient CARs are most effective 
in improving financial stability and mitigating 
credit risk. Similarly, Kharabsheh and Gharaibeh 
(2022) and AlAli (2019) investigated the determi-
nants of financial stability in Jordanian banking 
and found that CARs positively affect the stability 
of the banking sector, while credit risk and liquidi-
ty risk negatively affect it. Therefore, it is necessary 
to highlight the role of CAR as a buffer against 
vulnerabilities related to digital transaction flows 
(Ghosh et al., 2016; Japparova and Rupeika-Apoga, 
2017).

Thus, Berrospide and Edge (2010), Harkati et al. 
(2020), Gharaibeh (2023), and Mustafa et al. (2023) 
conducted studies in the framework of digital pay-
ments and found that sufficient CARs are essential 
in absorbing a bank’s loss. According to Patricia 
et al. (2023), banks with sufficient CARs are bet-
ter placed to meet liquidity requirements result-
ing from digital transactions. Similarly, Klapper et 
al. (2016) provided empirical evidence by showing 
the interconnection between CAR and e-payment 
risk management and the importance of holding 
higher CAR levels to maintain operational steadi-
ness and liquidity within the significant fund 
flows brought by digital payments. In the same 
way, Ombongi (2021) and Patricia et al. (2023) 
explored the impact of CARs on banks’ financial 
performance, using mobile banking as a DPS ap-
plication. Their findings discovered a positive in-
fluence of CAR on ROA, emphasizing the vital 
role of CAR in the digital payment ecosystem. In 
addition, Kasri et al. (2022) examined the effect of 
DPSs on banks’ financial stability, employing the 
payment penetration ratio and Z-Score as indica-
tors. Their study indicates a positive short-term in-
fluence of digital transactions on stability, which 
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indicates the evolving dynamics in the banking 
sector. Moreover, Abiodun et al. (2023) explored 
how various factors, including bank size, CAR, 
and asset quality, significantly influence the adop-
tion of e-payment methods; they focused on the 
importance of investment in research and devel-
opment and the need for a supportive regulatory 
framework to foster financial innovation.

Various academic empirical studies about the in-
fluence of DPS applications on the banking sec-
tor’s stability indicate the importance of a CAR in 
enabling banks to stand against sudden liquidity 
shortages generated from e-payment transactions. 
So, this study contributes to the existing literature 
by thoroughly examining how DPSs impact bank-
ing sector stability in the context of a developing 
country like Jordan. It is unique in searching how 
CAR serves as a protective buffer against liquid-
ity risks arising from these systems by employing 
a comprehensive econometric model that includes 
both VAR and VECM to reflect the time variation 
effect of DPS in the banking industry to provide 
insights to monetary decision-makers and banks 
regulators about the proper ratio of CAR in both 
short and long term that can mitigate DPS liquid-
ity risk and enhance the resilience of banking sec-
tor against sudden shocks.

A series of hypotheses defined as follows:

H1: Stable Z-score ratios are aligned with suffi-
cient CAR in banks.

H2: The evolution of DPSs has time variation ef-
fects on banks’ Z-scores.

H3: CAR stands as a buffer against the liquidity 
risks brought by DPSs and mitigates their in-
fluence on banks’ Z-scores over time.

2. METHODOLOGY

This research investigates how DPSs influence the 
stability of Jordan’s banking sector. It employs VAR 
by Christopher Sims (1980) and VECM by Engle 
and Granger (1987) analyses through E-views 12 
software to explore the dynamic influences of the 
study factors affecting banking stability. It also aims 
to quantify both short-term and long-term risks 
within the banking sector secondary data spanning 
from 2004 to 2022 and encompasses major bank-
ing challenges in 2008 and 2020, as well as a move 
in digital payment usage after the 2020 pandem-
ic. This methodology aligns with scholars such as 
Kasri et al. (2022), Apostolakis and Papadopoulos 
(2019), Bayar et al. (2021), and Sargolzaei and Safaei 
Ilkhchi (2022). The data sourced from the Central 
Bank of Jordan (CBJ) annual national payment re-
ports and the World Bank open data are utilized to 
provide an in-depth view of the banking sector’s 
stability concerning the adoption of digital pay-
ment methods, as illustrated in Table 1.

The dependent variable Z-score is used to capture 
profitability relative to risk to measure banking 

Table 1. Research metrics

Metric Description Source

Z-score

Banking sector Z-score: is equal to

ROA + (equity/assets) / σ · ROA);

σ ROA is the standard deviation of ROA, computed for realm-years per 23 bank-level 
observations

World Bank open data 

CAR
Capital Adequacy Ratio is equal to the ratio of total bank regulatory capital to its 
assets held, weighted according to the risk of those assets World Bank open data

PC Number of payment card users CBJ annual national payment 
reports

MOB Total number of mobile banking users CBJ annual national payment 
reports

ACH Total number of Automated clearing house transactions CBJ annual national payment 
reports

RTGS Total number of real-time gross settlement transactions CBJ annual national payment 
reports

ECC Total number of electronic checks clearing transactions CBJ annual national payment 
reports

IR Annual real interest rate World Bank Open data
t Period 2004–2022
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sector stability (S. Kasman & A. Kasman, 2015; 
Dwumfour, 2017; Tarkocin & Donduran, 2023) 
and opt-independent variables such as CAR (Ajayi 
et al., 2019; Harkati et al., 2020) as a buffer for 
losses and various known digital payment esti-
mators. DPSs are measured by pursuing recom-
mendations of prior studies for developing econ-
omies (Shatat, 2011; Sivathanu, 2019; Almajali et 
al., 2022; Al-Sabaawi et al., 2023; Bhuiyan et al., 
2024). In addition, the model is controlled by the 
real interest rate that allowed researchers such as 
Demirgüç-Kunt and Huizinga (1999), Barth et al. 
(2004), and Ali and Puah (2019) to control eco-
nomic influences on banking stability, as it takes 
inflation effect and has a significant impact on 
diverse aspects of banking operations and cost of 
borrowing for banks. Hence the proposed regres-
sion model is as follows:

.

1 2

3 4

5 6 7

t t t

t t

t t t

Z score CAR  PC

 MOB ACH

 RTGS  ECC IRt

β β
β β
β β β ε

− = +

+ +

+ + + +

 (1)

3. RESEARCH RESULTS

The descriptive insights give a foundational per-
ception of the determinants of bank stability, as 
measured by the Z-score. The observed trends 
in Table 2 indicate the development interplay 
between regulatory capital, digital banking em-
bracing, operational activities, and macroeco-
nomic dynamics, all of which merge to shape 
the stability and performance of the banking 
sector in Jordan.

The analysis was initiated by investigating the 
descriptive statistics for the research variables 
from 2004 to 2022, showing the banking sector’s 

stability through a Z-score average of 56.4, in-
dicating consistent stability over the period. In 
the domain of digital payments, the study em-
phasized considerable engagement, with average 
user counts reaching millions for PC and ECC, 
and a substantial spread in MOB usage, suggest-
ing a strong shift towards electronic banking. 
The data also showed high transaction numbers 
in ACH and RTGS, which are critical for assess-
ing e-banking adoption. Furthermore, the CAR 
shows a robust average of 18.8%, reflecting the 
banks’ compliance with regulatory standards 
and their solid capital buffers. The study control 
variable interest rate showed significant differ-
ences, cementing possible impacts on the sec-
tor’s profitability and inclusive stability.

For further analysis, Figure 1 exhibited the 
evolving trends of ROA, ROE, CAR, and Z-score, 
presenting a comprehensive perspective on the 
financial resilience of the banking sector from 
2000 to 2022. The Z-score trend initially shows 
marked stability, enhancing the pre-2008 finan-
cial crisis, followed by a steady decline post-
crisis, yet staying above early 2000 levels, sug-
gesting an emphasized safeguard against bank-
ruptcy. CAR’s consistent modest fluctuations 
feature a stable risk management and capital 
reserve devotion, notably during the 2008 cri-
sis, where capital ratios were preserved, indicat-
ing strong capital buffers. The profitability indi-
cators, ROA and ROE, experienced significant 
fluctuations, peaking in the mid-2000s, then 
dropping in 2008, and again during the 2020 
pandemic, reflecting profitability challenges. 
Nevertheless, the reliability of the Z-score fea-
tures the Jordanian banking sector’s enhanced 
resilience, likely informed by the 2008 crisis 
experience, maintaining stability during profit-
ability stresses.

Table 2. Summary statistics 

Variable Mean Standard Deviation Min Max Skewness
Z-score 56.4% 6.9 39.4% 66.3% –0.69%

CAR 18.8% 1.2% 16.9% 21.4% 0.7%

MOB 667,845 951,163 4,001 3,200,001 1.8%

ACH 2,239,732 3,121,844 110,003 10,132,948 1.9%

PC 3,146,486 962,232 1,999,486 5,780,071 1.14%

ECC 10,564,952 1,588,537 6,800,110 14,230,234.00 –0.77

RTGS 33,070 4,341.49 25,680.00 42,779.00 0.48%

Ir 3.81% 4.51% 1.81% 8.25% 2.58%
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For deeper examination, the correlation matrix 
results are provided in Table 3. The ECC showed 
a positive correlation of .3 with the bank’s Z-score, 
associated with improved bank stability. This pos-
itive aspect of digitalization contrasts with the 
challenges posed by other digital payment meth-
ods. Conversely, PC exhibits a negative correla-
tion of –0.29 with the Z-score, suggesting that an 
increase in PC could marginally decrease bank 
stability. This trend is further evidenced in the 
domain of MOB, where a moderate negative cor-
relation of –0.42 proposes that advanced adop-
tion levels of e-banking might inversely impact 
bank stability. Similarly, ACH with a correlation 
of –0.40 indicates potential risks associated with 
higher volumes of these transactions. 

At the same time, RTGS systems show a weak neg-
ative correlation of –0.16 with the Z-score, sug-
gesting that while RTGS transactions are essen-
tial for high-value transactions, their impact on 
overall bank stability is relatively minimal. Finally, 

IR also plays a significant role, as evidenced by a 
moderate negative correlation of –0.47 with the 
Z-score. This implies that higher interest rates 
could negatively affect bank stability.

Before the regression analysis, the augmented 
Dickey-Fuller (1981) and Engle-Granger two-step 
method (1987) tests were conducted as preliminary 
steps to check the validity of unit roots and cointe-
gration within time series data, yielding key results 
as exhaustive in Tables 4 and 5. The results reveal 
that while the original series for Z-score, MOB, PC, 
ACH, RTGS, and CAR were non-stationary, their 
first differences achieved stationarity, as showed by 
their negative test statistics and p-values below 0.05, 
confirming the rejection of the unit root hypothesis. 
In contrast, the ECC and IR series were found to 
be stationary in their original state, eliminating the 
need for differencing. This underscores the critical 
role of stationarity in time series analysis, ensuring 
that the data are suitable for reliable analysis and 
interpretation in further research steps.  

Figure 1. Evolution of profitability indicators in the banking sector (2000–2022)

0.000

10.000

20.000

30.000

40.000

50.000

60.000

70.000

Banking sector Z-score CAR%

After Tax Banking sector  ROA% After Tax Banking sector  ROE%

Table 3. Correlation matrix

Matric Score CAR DC ECC MOB ACH RTGS IR

Z-score 1.00 0.75 –0.29 0.30 –0.42 –0.40 –0.16 –0.47

ECC 0.30 0.33 –0.57 1.00 –0.72 –0.72 0.35 –0.09

PC –0.29 –0.54 1.00 –0.57 0.93 0.91 –0.71 0.35

ACH –0.40 –0.46 0.91 –0.72 0.98 1.00 –0.65 0.27

MOB –0.42 –0.53 0.93 –0.72 1.00 0.98 –0.66 0.32

RTGS –0.16 0.25 –0.71 0.35 –0.66 –0.65 1.00 –0.08

CAR 0.75 1.00 –0.54 0.33 –0.53 –0.46 0.25 –0.51

IR –0.47 –0.51 0.35 –0.09 0.32 0.27 –0.08 1.00
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Figure 2. ADF test result
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Table 4. ADF test results

Variables Test Statistic P-value
Z-score –1.766 0.229
D

1
(Z-score) –5.009 0.034

MOB –1.224 0.16
PC 2.170 0.19
D

1
(PC) –6.233 0.016

D
1
(MOB) –4.516 0.008

ACH –0.761 0.991
D

1
(ACH) –4.989 0.006

RTGS –0.291 0.977
D

1
(RTGS) –4.126 0.001

ECC –3.670 0.005
IR –3.806 0.03
CAR 2.635 0.086
D1(CAR) –4.073 0.017

 Upon finding multicollinearity in the primary analy-
sis, the Engle-Granger method is employed to search 
into cointegration by directing on pairs of Z-score 
other dataset variables as presented in Table 4. 

Table 5. Engle-Granger two-step method results

Variable Pair ADF Statistic P-value
Z-score – PC –3.935 0.0018
Z-score –MOB –2.504 0.0146
Z-score – RTGS 1.819 0.998
Z-score – ECC –0.171 0.942
Z-score – IR 3.143 1.00
Z-score – CAR 0.199 0.972

The results exhibit a cointegrating relationship be-
tween Z-score with PC and MOB, proved by an 
ADF statistic and a p-value less than .05 that implies 
stationary residuals. In opposition, pairs of Z-score 
with RTGS, ECC, CAR, and IR, with their p-values 
well above 0.05, display no cointegration signs, in-
dicating no long-term equilibrium with the Z-score.

Based on the diagnostic analysis of stationarity 
and cointegration, regression analysis is con-
ducted to investigate the short-term and long-
term influences of digital payment variables and 
CAR on banks’ stability. The analysis is launched 
using the method of the Vector Autoregression 
model to establish the short-term dynamics and 
then transitioned to the Vector Error Correction 
Model to reveal the long-term effects.

In the VAR short-term regression analysis re-
sults listed in Table 6, the VAR model constant 
term is not statistically significant, implying no 
essential bias in the model. The coefficient for 
CAR is remarkably positive and significant, ad-
vocating a strong impact on a bank’s Z-score. 
Digital payment variables, such as ACH and 
MOB, exhibit negative coefficients, with ACH 
occurring significantly, suggesting an inverse re-
lationship with the Z-score. The significance of 
RTGS highlights its negative effect. Conversely, 
the ECC variable, while positive, is not signifi-
cant, suggesting vagueness in its effect. 

On the other hand, Table 7 states the VECM re-
gression results, explaining the long-term rela-
tions among the variables. The constant and the 
adjustment coefficients are negative and signifi-
cant, highlighting the speed and direction of ad-
justment toward long-term equilibrium, where-
as CAR and digital payment variables such as 
ECC and RTGS exhibit positive and significant 
coefficients, accentuating positive long-term 
impact; ACH displays a significant negative re-
lationship, whereas other variables such as PC 
and MOB are not significant, indicating weak 
effect on Z-score in the long term. 

Table 6. VAR regression analysis results 

Variable Coefficient Std. Error t-Value P-value 95% Conf. Interval
Const –12.6904 22.7 –0.56 0.5873 (–57.11)-(31.73)

CAR 4.17 0.81 5.13 0.0003 (2.58)-(5.76)

PC 0.065 0.08 0.82 0.082 (–0.09)-(0.22)

MOB –0.006 0.005 –1.25 0. 083 (–0.015)-(0.003)

ACH –0.005 0.002 –2.29 0.0231 (–0.009)-(0.0007)

RTGS –0.0008 0.0003 –2.7 0.0091 (–0.001)-(–0.0009)

IR –0.22 0.104 –2.09 0. 010 (–0.423)-(–0.014)

ECC 1.5 0.513 2.93 0.3720 (0.498)-(2.51)

R² 58.8%

Adjusted R² 51.6%

F-statistic 33.19
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The model’s R-squared value indicates an ordinary 
explanatory power. Particularly, CAR exhibits a 
significant positive relationship with a coefficient 
of 1.4 with the banking sector Z-score, while PC 
and MOB have weak and non-significant impacts 
with coefficients of –.25 and .35, respectively. In 
contrast, ACH transactions, along with the IR_
trend, negatively affected stability with significant 
coefficients of –0.15 and –0.45, respectively, with 
RTGS’s influence being small yet significant of .05. 
The variable for Electronic checks clearing system 
(ECC) trend has a positive and significant effect. 

A synthesis of the VAR and VECM analysis re-
sults is consistent with the study hypotheses and 
reveals a uniformly positive influence of CAR on 
bank stability in both short and long-term con-
texts, with varying degrees of impact. This con-
firms the study’s first and third hypotheses, suffi-
cient CARs stand as a buffer against the liquidity 
risks brought by DPSs and mitigate their influ-
ence on banks’ Z-scores over time. On the other 
hand, the results revealed different impacts of co-
efficients of DPS between short-run and long-run 
periods. This supports the study’s second hypoth-
esis regarding the time variation effects of DPSs 
on banks’ Z-scores.

4. DISCUSSION

The research analyses reveal the ripple influence 
of digital payment systems and CAR on banks’ 
Z-Score of the Jordanian banking sector during 
the period from 2004 to 2022 characterized by 
substantial financial events, including the global 
financial crisis, and the COVID-19 pandemic.

The regression results are consistent with results 
in the prevailing literature, such as Wang et al. 
(2023) on CAR and Taskaro and Suhari (2024) 
on digital payment systems, and support the 
evidence found on these financial metrics’ ef-
fect on banking stability. Specifically, CAR has 
confirmed its vital role as a buffer against vari-
ous risks, as suggested in the first and third hy-
potheses of the study. This confirms the find-
ings of recent literature, particularly the studies 
by Kharabsheh and Gharaibeh (2022), Nguyen 
(2021), and Ernaningsih et al. (2023). CAR em-
phasizes the banking sector’s resilience to with-
stand vulnerabilities from DPS adoption and 
other risk sources, emphasizing the sound regu-
latory environment of Jordan’s banks.

DPSs, progressing since the 2000s, exhibit a com-
plex relationship with bank stability, supporting 
the acceptance of the second hypothesis. Initially, 
systems such as RTGS, ACH, and MOB showed a 
negative influence on a bank’s z-score, indicating 
the sector’s risk during the short run is evolving 
as suggested by Thaiyalnayaki and Reddy (2017). 
In contrast, mechanisms such as ECC and PC 
showed a stabilizing impact, which is in line with 
results from Kasri et al. (2022). However, oppos-
ing relations over time, suggest a beneficial ad-
justment of MOB, RTGS, and ECC in the long 
run and adaptation of these systems, aside from 
PC, and ACH, which indicated an ongoing risk, 
possibly linked to open banking operations.

These DPSs’ different impacts might also sig-
nify the sector’s regulatory and infrastruc-
tural progress in embracing the digital revolu-
tion. The positive trends noted over time may 

Table 7. VECM regression analysis results

Variable Coefficient Std. Error t-Value P-value
Const –1.5 2.72 6.72 0.0001
CAR 1.4 2.3 5.0 0.0002
PC –0.25 1.02 –1.02 0.31
MOB 0.35 0.32 1.32 0.6
ACH –0.15 3.75 –3.75 0.005
RTGS 0.05 2.5 2.5 0.012
IR –0.45 5.62 –5.62 0.0001
ECC 0.25 4.17 4.17 0.0003
α (Adjustment Coefficients) –0.07 3.5 –3.5 0.0007
R² 56%

Adjusted R² 53.8%

F-statistic 23.4
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signal successful strategic shifts and regulatory 
improvements.

Also, interest rate trends have demonstrated a 
remarkable impact on bank stability, where in-
creased rates may constrain loan granting and 
increase deposit costs, potentially reducing 
profitability and increasing default and liquid-
ity risks. This aligns with Diamond and Rajan’s 
(2012) and Strasky’s (2019) findings.

In summary, the study findings declare that the 
stability of the banking sector in Jordan is influ-
enced by a developed structure of technological 
changes, monetary regulation, and macroeco-
nomic consequences. This describes time-varied 
features of the sector’s responsiveness to both 
the challenges and opportunities presented by 
digital financial innovations and macroeco-
nomic events.

CONCLUSION 

This study investigates the impact of DPSs and CAR on the stability of the Jordanian banking sec-
tor over a period from 2004 to 2022. The investigation conducted in this study fills a critical gap in 
the literature by providing an in-depth examination of the DPSs and CAR impacts on the stability of 
Jordanian banks measured by Z-score, particularly through conducting a dual- analysis models of VAR 
and VECM. The study offers a comprehensive examination of the instant and durable influences of 
DPSs on bank stability. The findings reveal that while DPSs generate revenues and efficiency gains, they 
also include challenges, particularly in terms of liquidity risk during the phases of payment transactions. 
In this complex scene, CAR emerges as the core of stability, enabling banks to secure themselves against 
the potential volatilities of DPSs.

Finally, this study highlights vital guide for bank regulators and policymakers and holds profound im-
plications for policy formulation and strategic decision-making in the banking sector to improve the 
digital payment infrastructure, which needs to be balanced with prudent liquidity management strate-
gies. Such strategies are vital to mitigate the risk of bankruptcy, particularly in an era where the digital 
transformation in banking is accelerating.

AUTHOR CONTRIBUTIONS

Conceptualization: Jamileh Ali Mustafa.
Data curation: Jamileh Ali Mustafa.
Formal analysis: Jamileh Ali Mustafa.
Funding acquisition: Jamileh Ali Mustafa.
Investigation: Jamileh Ali Mustafa.
Methodology: Jamileh Ali Mustafa.
Project administration: Jamileh Ali Mustafa.
Resources: Jamileh Ali Mustafa.
Software: Jamileh Ali Mustafa.
Supervision: Jamileh Ali Mustafa.
Validation: Jamileh Ali Mustafa.
Visualization: Jamileh Ali Mustafa.
Writing – original draft: Jamileh Ali Mustafa.
Writing – reviewing & editing: Jamileh Ali Mustafa.

ACKNOWLEDGMENT

The author is grateful to the Middle East University, Amman, Jordan for the financial support granted to 
cover the publication fee of this research.



77

Banks and Bank Systems, Volume 19, Issue 3, 2024

http://dx.doi.org/10.21511/bbs.19(3).2024.07

REFERENCES 

1. Abiodun, F. R., Christopher, S. R. 
O., & Muzliu, I. B. (2023). An Anal-
ysis of Bank-Level Determinants 
of Electronic Payment Innovations 
in Nigerian Deposit Money Banks. 
International Journal of Research 
in Interdisciplinary Studies, 1(1), 
20-30.

2. Akanfe, O., Lawong, D., & Rao, H. 
R. (2024). Blockchain technology 
and privacy regulation: Review-
ing frictions and synthesizing 
opportunities. International Journal 
of Information Management, 76, 
102753. https://doi.org/10.1016/j.
ijinfomgt.2024.102753

3. AlAli, S. M. (2019). Influence of 
capital adequacy on financial sta-
bility indexes a field study in com-
mercial banks in Jordan. Academy 
of Accounting and Financial Studies 
Journal, 23(4), 1-10. Retrieved 
from https://www.abacademies.
org/articles/influence-of-capital-
adequacy-on-financial-stability-in-
dexes-a-field-study-in-commercial-
banks-in-jordan-8500.html

4. Alam, M. M., & Yusuf, W. S. (2024). 
The Effect of Bank-Specific and 
Bank Risk on Bank Stability as 
Measured by NPL of The Bangla-
deshi Commercial Bank. Advanced 
International Journal of Busi-
ness, Entrepreneurship and SME’s 
(AIJBES), 6(20). Retrieved from 
https://gaexcellence.com/index.
php/aijbes/article/view/228

5. Ali, M., & Puah, C. H. (2019). The 
internal determinants of bank 
profitability and stability: An 
insight from banking sector of 
Pakistan. Management Research 
Review, 42(1), 49-67. https://doi.
org/10.1108/MRR-04-2017-0103

6. Almajali, D., Al-Okaily, M., Al-
Daoud, K., Weshah, S., & Shaikh, 
A. A. (2022). Go cashless! Mobile 
payment apps acceptance in 
developing countries: The Jorda-
nian context perspective. Sustain-
ability, 14(20), 13524. https://doi.
org/10.3390/su142013524

7. Al-Okaily, M., Lutfi, A., Alsaad, A., 
Taamneh, A., & Alsyouf, A. (2020). 
The determinants of digital pay-
ment systems’ acceptance under 
cultural orientation differences: 

The case of uncertainty avoidance. 
Technology in Society, 63, 101367. 
https://doi.org/10.1016/j.tech-
soc.2020.101367

8. Al-Sabaawi, M. Y. M., Alshaher, 
A. A., & Alsalem, M. A. (2023). 
User trends of electronic payment 
systems adoption in developing 
countries: an empirical analysis. 
Journal of Science and Technol-
ogy Policy Management, 14(2), 
246-270. https://doi.org/10.1108/
JSTPM-11-2020-0162

9. Apostolakis, G., & Papadopoulos, 
A. P. (2019). Financial stability, 
monetary stability and growth: a 
PVAR analysis. Open Economies 
Review, 30, 157-178. https://doi.
org/10.1007/s11079-018-9507-y

10. Barth, J. R., Caprio Jr, G., & Levine, 
R. (2004). Bank regulation and su-
pervision: what works best? Journal 
of Financial Intermediation, 13(2), 
205-248. https://doi.org/10.1016/j.
jfi.2003.06.002

11. Bayar, Y., Borozan, D., & Gavrile-
tea, M. D. (2021). Banking sector 
stability and economic growth in 
post-transition European Union 
countries. International Journal 
of Finance & Economics, 26(1), 
949-961. https://doi.org/10.1002/
ijfe.1829

12. Berrospide, J. M., & Edge, R. M. 
(2010). The Effects of Bank Capital 
on Lending: What Do We Know, 
and What Does It Mean? Interna-
tional Journal of Central Banking, 
6(4), 5-54. Retrieved from https://
www.ijcb.org/journal/ijcb10q4a2.
pdf

13. Bhuiyan, M. R. I., Akter, M. S., & 
Islam, S. (2024). How does digital 
payment transform society as a 
cashless society? An empirical 
study in the developing economy. 
Journal of Science and Technology 
Policy Management. https://doi.
org/10.1108/JSTPM-10-2023-0170

14. Brown, W., Wilson, G., & Johnson, 
O. (2024). Exploring the Adop-
tion of Digital Payment Systems in 
Retail. https://doi.org/10.20944/
preprints202407.2424.v1

15. Demirgüç-Kunt, A., & Huizinga, 
H. (1999). Determinants of com-

mercial bank interest margins and 
profitability: some international ev-
idence. The World Bank Economic 
Review, 13(2), 379-408. https://doi.
org/10.1093/wber/13.2.379

16. Diamond, D. W., & Rajan, R. G. 
(2012). Illiquid banks, finan-
cial stability, and interest rate 
policy. Journal of Political Economy, 
120(3), 552-591. https://doi.
org/10.1086/666669

17. Dwumfour, R. A. (2017). Explain-
ing banking stability in sub-Sa-
haran Africa. Research in Inter-
national Business and Finance, 41, 
260-279. https://doi.org/10.1016/j.
ribaf.2017.04.027

18. Dzandu, M. D., Hanu, C., & 
Amegbe, H. (2022). Gamification 
of mobile money payment for gen-
erating customer value in emerging 
economies: The social impact 
theory perspective. Technological 
Forecasting and Social Change, 185, 
122049. https://doi.org/10.1016/j.
techfore.2022.122049

19. Ernaningsih, I., Smaoui, H., & 
Temimi, A. (2023). The effect of 
capitalization on the competition-
stability Nexus: Evidence from 
dual banking systems. Pacific-
Basin Finance Journal, 82, 102152. 
https://doi.org/10.1016/j.pac-
fin.2023.102152

20. Gharaibeh, A. M. O. (2023). The 
determinants of capital adequacy 
in the Jordanian banking sector: 
an autoregressive distributed lag-
bound testing approach. Interna-
tional Journal of Financial Studies, 
11(2), 75. https://doi.org/10.3390/
ijfs11020075

21. Ghosh, A. R., Ostry, J. D., & 
Chamon, M. (2016). Two targets, 
two instruments: Monetary and 
exchange rate policies in emerging 
market economies. Journal of In-
ternational Money and Finance, 60, 
172-196. https://doi.org/10.1016/j.
jimonfin.2015.03.005

22. Gomber, P., Kauffman, R. J., Parker, 
C., & Weber, B. W. (2018). On the 
fintech revolution: Interpreting the 
forces of innovation, disruption, 
and transformation in financial 
services. Journal of Management In-



78

Banks and Bank Systems, Volume 19, Issue 3, 2024

http://dx.doi.org/10.21511/bbs.19(3).2024.07

formation Systems, 35(1), 220-265. 
https://doi.org/10.1080/07421222.2
018.1440766

23. Gowri, M., & Sekar, M. (2014). As-
sessing the financial health of select 
automobile companies in India: A 
quantitative approach using the Z-
Score multi-discriminant financial 
analysis model. Great Lakes Herald, 
March, 8(1), 32-45. Retrieved from 
https://www.greatlakes.edu.in/
chennai/herald/2014/pdfs/article-3.
pdf

24. Hameed, K., & Siddiqui, D. A. 
(2023). Impact of Bank-Specific 
and Macro Economics Variables 
on Capital Adequacy Ratio (CAR) 
in the Private Banks of Pakistan. 
SSRN. Retrieved from https://
papers.ssrn.com/sol3/papers.
cfm?abstract_id=4432261

25. Hang, P. T. N., Thai, H. H., & Giang, 
N. T. T. (2021). The impact of tech-
nology investment to liquidity risk 
of commercial banks in Vietnam. 
Academy of Strategic Management 
Journal, 20, 1-10. Retrieved from 
https://www.abacademies.org/ar-
ticles/the-impact-of-technology-in-
vestment-to-liquidity-risk-of-com-
mercial-banks-in-vietnam-12490.
html

26. Harkati, R., Alhabshi, S. M., & 
Kassim, S. (2020). Does capital ad-
equacy ratio influence risk-taking 
behavior of conventional and Is-
lamic banks differently? Empirical 
evidence from dual banking system 
of Malaysia. Journal of Islamic 
Accounting and Business Research, 
11(10), 1989-2015. https://doi.
org/10.1108/JIABR-11-2019-0212

27. Jameaba, M. (2022). Digitalization, 
emerging technologies, and financial 
stability: Challenges and opportuni-
ties for the banking industry. https://
doi.org/10.32388/CSTTYQ

28. Jamileh Ali Mustafa. (2020). The 
Impact of Prudential Regulation 
on Jordanian Banks Liquidity. 
International Journal of Business 
and Economics Research, 9(5), 
342-347. https://doi.org/10.11648/j.
ijber.20200905.17

29. Japparova, I., & Rupeika-Apoga, R. 
(2017). Banking business models 
of the digital future: The case of 
Latvia. European Research Studies 
Journal, XX(3A), 846-860. https://
doi.org/10.35808/ersj/749

30. Johnson, J. T. (2017). Roadmap 
for photovoltaic cyber security 
(Sandia Report No. SAND2017-
13262). Sandia National Lab.
(SNL-NM), Albuquerque, NM 
(United States). Retrieved from 
https://sunspec.org/wp-content/
uploads/2020/01/Roadmap-for-
Photovoltaic-Cyber-Security-
SAND2017-13262-4-10-2018.pdf

31. Kasman, S., & Kasman, A. (2015). 
Bank competition, concentration 
and financial stability in the Turk-
ish banking industry. Economic 
Systems, 39(3), 502-517. https://doi.
org/10.1016/j.ecosys.2014.12.003

32. Kasri, R. A., Indrastomo, B. S., 
Hendranastiti, N. D., & Prasetyo, 
M. B. (2022). Digital payment 
and banking stability in emerging 
economy with dual banking system. 
Heliyon, 8(11), e11198. https://doi.
org/10.1016/j.heliyon.2022.e11198

33. Kharabsheh, B., & Gharaibeh, O. K. 
(2022). Determinants of banks’ sta-
bility in Jordan. Economies, 10(12), 
311. https://doi.org/10.3390/econo-
mies10120311

34. Klapper, L., El-Zoghbi, M., & Hess, 
J. (2016). Achieving the sustain-
able development goals: The role 
of financial inclusion. Washing-
ton, DC: CGAP. Retrieved from 
https://www.cgap.org/sites/default/
files/Working-Paper-Achieving-
Sustainable-Development-Goals-
Apr-2016_0.pdf

35. Lepetit, L., & Strobel, F. (2013). 
Bank insolvency risk and time-
varying Z-score measures. Journal 
of International Financial Mar-
kets, Institutions and Money, 25, 
73-87. https://doi.org/10.1016/j.
intfin.2013.01.004

36. Mills, D., Wang, K., Malone, B., 
Ravi, A., Marquardt, J., Chen, C., 
Badev, A., Brezinski, T., Fahy, L., 
Liao, K., Kargenian, V., Ellithorpe, 
M., Ng, W., & Baird, M. (2017). 
Distributed ledger technology in 
payments, clearing and settlement 
(Finance and Economics Discus-
sion Series 2016-095). Washing-
ton: Board of Governors of the 
Federal Reserve System. https://doi.
org/10.17016/FEDS.2016.095

37. Mohammed, Z., Abbas Ibrahim, 
U., & Taiwo, A. M. (2022). Effect of 
payments system innovations on 

the financial performance of com-
mercial banks in Nigeria. Journal 
of Service Science and Manage-
ment, 15(1), 35-53. Retrieved 
from https://www.scirp.org/pdf/
jssm_2022022110532611.pdf

38. Mustafa, A., & Mumtaz, M. Z. 
(2022). Examining the Bank-Spe-
cific and Macro-Economic Factors 
that Influence Capital Adequacy in 
Pakistan. International Journal of 
Management Research and Emerg-
ing Sciences, 12(2). https://doi.
org/10.56536/ijmres.v12i2.221

39. Mustafa, J. A., Marei, A., Al-
Amarneh, A., & Al-Abbadi, A. 
(2023). The Role of Fintech Pay-
ment Instruments in Improving 
Financial Inclusion. Information 
Sciences Letters, 12(6), 2659-2670. 
Retrieved from https://www.natu-
ralspublishing.com/files/published/
i14855r12j665g.pdf

40. Ngumi, P. M. (2014). Effect of 
bank innovations on financial 
performance of commercial banks 
in Kenya (Doctoral Thesis). Re-
trieved from http://ir.jkuat.ac.ke/
bitstream/handle/123456789/1238/
Ngumi%2C%20patrick%20Mwan-
gi-PHD%20BA%20-3013.pdf

41. Nguyen, L. T. M., Le, D., Vu, K. 
T., & Tran, T. K. (2023). The role 
of capital structure management 
in maintaining the financial 
stability of hotel firms during the 
pandemic – A global investigation. 
International Journal of Hospitality 
Management, 109, 103366. https://
doi.org/10.1016/j.ijhm.2022.103366

42. Nguyen, M. S. (2021). Capital ad-
equacy ratio and a bank’s financial 
stability in Vietnam. Banks and 
Bank Systems, 16(4), 61. https://doi.
org/10.21511/bbs.16(4).2021.06

43. Noman, A. H. M., Gee, C. S., & Isa, 
C. R. (2018). Does bank regulation 
matter on the relationship between 
competition and financial stability? 
Evidence from Southeast Asian 
countries. Pacific-Basin Finance 
Journal, 48, 144-161. https://doi.
org/10.1016/j.pacfin.2018.02.001

44. Ombongi, B. (2021). The Effect 
of Agency and Mobile Banking on 
Liquidity of Commercial Banks in 
Kenya (Doctoral Thesis). Univer-
sity of Nairobi. Retrieved from 
http://erepository.uonbi.ac.ke/
handle/11295/161103



79

Banks and Bank Systems, Volume 19, Issue 3, 2024

http://dx.doi.org/10.21511/bbs.19(3).2024.07

45. Patricia, V., Daud, I., Malini, H., & 
Syahputri, A. (2023). The influence 
of financial technology and capital 
adequacy ratio (CAR) on the 
financial performance of bank. En-
richment: Journal of Management, 
13(5), 2851-2863. Retrieved from 
https://enrichment.iocspublisher.
org/index.php/enrichment/article/
view/1695

46. Raharja, S. U. J., Muhyi, H. A., 
& Herawaty, T. (2020). Digi-
tal Payment as an Enabler for 
Business Opportunities: A 
Go-Pay Case Study. Review of 
Integrative Business and Econom-
ics Research, 9, 319-329. Retrieved 
from https://sibresearch.org/
uploads/3/4/0/9/34097180/riber_9-
s1_25_b19-102_319-329.pdf

47. Rajhi, W., & Hassairi, S. A. (2013). 
Islamic banks and financial 
stability: a comparative empiri-
cal analysis between MENA and 
southeast Asian countries. Région 
et Développement, 37(3), 149-179. 
Retrieved from https://regionet-
developpement.univ-tln.fr/wp-
content/uploads/7_Rajhi.pdf

48. Risman, A., Mulyana, B., Silvatika, 
B., & Sulaeman, A. (2021). The 
effect of digital finance on financial 
stability. Management Science Let-
ters, 11(7), 1979-1984. Retrieved 
from https://www.growingscience.
com/msl/Vol11/msl_2021_52.pdf

49. Roberts, L. (2023). Countermea-
sures for Preventing Malicious 
Infiltration on the Information 
Technology Supply Chain (Doc-
toral Thesis). Purdue University. 
Retrieved from https://hammer.
purdue.edu/articles/thesis/_strong_
Countermeasures_for_Prevent-
ing_Malicious_Infiltration_on_the_
Information_Technology_Sup-
ply_Chain_strong_/23258228

50. Sareen, A., & Sharma, S. 
(2022). Assessing financial 
distress and predicting stock 
prices of automotive sector: 
robustness of Altman Z-score. 
Vision, 26(1), 11-24. https://doi.
org/10.1177/0972262921990923

51. Sargolzaei, M., & Safaei Ilkhchi, M. 
(2022). The Effect of Macroeco-
nomic Shocks on the Liquidity Risk 
of the Banking System: MS-VAR 
Approach. Financial Research 

Journal, 24(4), 528-576. Retrieved 
from https://jfr.ut.ac.ir/article_906
99_0880642ca274bca60dea9b9284
fce045.pdf

52. Shatat, A. (2011). Empirical study 
in the security of electronic pay-
ment systems. International Journal 
of Computer Science Issues (IJCSI), 
8(4), 393. Retrieved from https://
www.semanticscholar.org/paper/
Empirical-Study-in-the-Security-
of-Electronic-Shatat/b441ab-
6396b39661577981e551fb2d6a-
107b69aa

53. Sivathanu, B. (2019). Adoption of 
digital payment systems in the era 
of demonetization in India: An 
empirical study. Journal of Science 
and Technology Policy Manage-
ment, 10(1), 143-171. https://doi.
org/10.1108/JSTPM-07-2017-0033

54. Susanto, S. A., Manek, M. V., 
Setiawan, R. A., & Mustikasari, F. 
(2023). Customer Experience in 
Digital Banking: The Influence of 
Convenience, Security, and Useful-
ness on Customer Satisfaction and 
Customer Loyalty in Indonesia. 
Devotion: Journal of Research and 
Community Service, 4(8), 1671-
1685. Retrieved from https://devo-
tion.greenvest.co.id/index.php/dev/
article/view/544

55. Tarkocin, C., & Donduran, M. 
(2023). Bank Stability and Systemic 
Risk Measurement: Application 
of Z-Score Variations to the 
Turkish Banking Sector. Interna-
tional Journal of Finance & Banking 
Studies, 12(1), 63-73. https://doi.
org/10.20525/ijfbs.v12i1.2319

56. Taskaro, D. W., & Suhari, E. (2024). 
The Influence of Digital Payment 
Implementation on Banking 
Stability in Indonesia (A Study on 
Conventional Banks in Indonesia 
Listed on the Indonesia Stock 
Exchange). International Journal 
of Science, Technology & Manage-
ment, 5(3), 528-533. https://doi.
org/10.46729/ijstm.v5i3.1096

57. Thaiyalnayaki, M., & Reddy, G. D. 
(2017). Exploring liquidity risk 
management in payment SYSTEM: 
In search of profitability. Interna-
tional Journal of Economic Research, 
14, 123-136. Retrieved from https://
www.academia.edu/37950247/
Exploring_Liquidity_Risk_Man-

agement_in_Payment_SYSTEM_
In_Search_of_Profitability

58. Thankgod, U. J., Alhassan, Y., & 
James, E. M. (2019). Effect of 
electronic payment on financial 
performance of deposit money 
banks in Nigeria. Lafia Journal of 
Economics and Management Sci-
ences, 4(1), 114-114.

59. Udin, S., Bujang, I., & Beli, S. R. 
(2019). Technology effects towards 
banks’ liquidity risk on South-
east Asian commercial bank. The 
Business & Management Review, 
10(3), 329-335. Retrieved from 
https://cberuk.com/cdn/confer-
ence_proceedings/2019-07-30-23-
36-09-PM.pdf

60. Vu, H., & Dang, N. (2020). De-
terminants influencing capital 
adequacy ratio of Vietnamese com-
mercial banks. Accounting, 6(5), 
871-878. https://doi.org/10.5267/j.
ac.2020.5.007

61. Wadesango, N., & Magaya, B. 
(2020). The impact of digital 
banking services on performance 
of commercial banks. Journal of 
Management Information and 
Decision Sciences, 23, 343-353. 
Retrieved from https://www.
abacademies.org/articles/THE-IM-
PACT-OF-DIGITAL-BANKING-
SERVICES-ON-PERFORMANCE-
OF-COMMERCIAL-BANKS-
1532-5806-23-S1-204.pdf

62. Wang, J. H., Wu, Y. H., Yang, P. Y., 
& Hsu, H. Y. (2023). Sustainable 
Innovation and Firm Perfor-
mance Driven by FinTech Policies: 
Moderating Effect of Capital Ad-
equacy Ratio. Sustainability, 15(11), 
8572 https://doi.org/10.3390/
su15118572

63. Xu, Y., Pinedo, M., & Xue, M. 
(2017). Operational risk in finan-
cial services: A review and new 
research opportunities. Production 
and Operations Management, 26(3), 
426-445. Retrieved from https://
ideas.repec.org/a/bla/popmgt/
v26y2017i3p426-445.html


	“From innovation to stability: Evaluating the ripple influence of digital payment systems and capital adequacy ratio on a bank’s Z-score”
	MTBlankEqn
	_Hlk160468058

