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Liquidity risk is a pivotal aspect that determines the soundness of financial performance in the 
banking system. Therefore, the study aims to examine the influence of Islamic banks' liquidity 
risk on banking stability. Using time series data ranging from 2004m1 to 2022m8, the study 
adopts a non-linear autoregressive distributed lag (NARDL) approach to examine the 
influence of liquidity risk on financial stability in the Indonesian banking sectors. The result of 
the study reveals that it has a non-linear and asymmetric relationship between liquidity risk and 
financial stability in the banking system. In the short run, an additional increase/decrease in the 
change of liquidity risk negatively affects financial stability. In addition, the long-run 
relationship shows that only an additional increase in change has a negative and significant 
relationship to financial stability. The COVID-19 pandemic also becomes a significant 
determinant that affects financial stability in the long-run relationship. The findings of the 
study imply that the Indonesian financial authorities should set suitable regulations to mitigate 
and address the issue of Islamic banks' liquidity risk, particularly in anticipating its non-linear 
and asymmetric impact on financial stability.
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INTRODUCTION 

Lesson learned from the past financial crises, liquidity held a pivotal role in determining 

the soundness of financial institutions, including in the banking sectors (Contreras et al., 2021). 

Indeed, when a bank fails to manage liquidity risk, it prompts unstable financial performance at 

the institutional level. Moreover, as a bank has a tight relationship with other banks, it has a 

high potential to create a contagion effect that spreads an adverse impact to other banks' 

financial performance and suffers a whole bank in the banking industry (Kleinow & Nell, 2015; 

Chen, 2022). When a big-size bank is experiencing bad circumstances of liquidity risk, a higher 

contagion risk potentially emerges in the banking system.

In relation to Islamic banks, despite promising growth in the banking sector, following 

the Shariah principle does not mean that Islamic banks are free from financial risks (Hassan et 

al., 2019). Abedifar et al. (2013) explain that Islamic bank is expected to have some different 

risk exposures compared to conventional banks due to a different business model. However, 

because Islamic banks also exist in the dual banking system, many financial risks faced by 

Islamic banks remain unchanged, including liquidity risk (Waemustafa & Sukri, 2015). 

Therefore, with possessing a significant influence on banking stability, liquidity risk in Islamic 

banks still needs to be observed on how liquidity risk of Islamic banks affects financial stability 

in the banking system. 

Hence, the study attempts to examine the impact of the liquidity risk of Islamic banks on 

financial stability, specifically in the context of the Indonesian banking system. It has three 

reasons why the Indonesian Islamic banking industry is selected. Firstly, Indonesia is one of the 

fastest-growing Islamic banking industries in the world (Trinugroho et al., 2018). Secondly, 

Indonesia already set a comprehensive regulation in the national level No. 21 2008 that firstly 

explains in detail the aspects of Islamic banking operations and the Islamic bank's role in the 

economic system (Fakhrunnas et al., 2022). Moreover, Indonesia also already established and 

operates an institutional catalyst, namely the National Committee of Islamic Economic and 

Finance/Komite Nasional Ekonomi dan Keuangan Syariah (KNEKS), that bridges the 

stakeholders of Islamic finance in Indonesia to quicken the Islamic economic and finance 

growth and development. Thirdly, Indonesia is considered to have a stable banking industry 

that survived the past financial crises (Khattak et al., 2021). It makes the Indonesian banking 

sectors successfully address the test of the financial turmoil period.

Theoretically, Diamond and Dybvig (1983) generally shed light that financial stability 

is a cardinal objective that must be achieved and maintained in the economic system where the 

liquidity of the bank plays a pivotal role. To manage the risk, the bank needs to manage the   
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liquidity performance in which the more liquidity the banks have, the safer financial stability 

the bank will be. Interestingly, Wagner (2007) has a different viewpoint that explains that an 

increase in liquidity can jeopardize financial stability. It comes from the modelling approach, 

which finds that when the bank has more liquidity, the bank is in a safe financial condition and 

tends to take more risk in financial decisions. The risk exposure are then able to be managed by 

using sufficient liquidity that the bank possesses. However, when the bank fails to manage the 

risk, the bank suffers from an unstable financial condition. Therefore, when the bank has more 

liquidity, the bank becomes a risk taker, which significantly increases the financial risk 

exposure in the banking system (Wagner, 2007). 

Empirically, several studies have been conducted in the field of financial stability in 

Islamic banks. Alqahtani and Mayes (2018) delineate that Islamic banks had no difference from 

conventional banks during the global financial crisis 2008 in the case of Gulf countries. 

However, Islamic banks suffered more from financial problems when the crisis disturbed the 

real economic sector than its counterparty, particularly large Islamic banks. In contrast, Čihák 

and Hesse (2010) explain that regardless of the type of size, conventional banks were found to 

be stronger in the stability of financial performance compared to Islamic banks. Another 

finding was found by Bilgin et al. (2021), who concluded that economic uncertainty does not 

affect Islamic bank stability but influences conventional bank stability. Therefore, what was 

found by Alqahtani and Mayes (2018), Čihák and Hesse (2010), and Bilgin et al. (2021) 

delineated which bank is more stable in the financial system is still in the ongoing debate where 

the variables used in the model, period of the study and the object of the study play are being the 

determinant of the conclusion. 

Focusing on the impact of liquidity risk,  many studies have been conducted in the area 

of liquidity issues to baking performance, such as Patel et al. (2022) examining the liquidity and 

capital structure, Mohammad et al. (2020) assessing liquidity risk's determinant for Islamic and 

conventional bank, Morkoetter et al., (2014) who studied liquidity and bank default, Robatto 

(2019) evaluating liquidity and monetary policy, Berger et al., (2019) and Mdaghri (2021)  

discussing the issue of liquidity creation and Islamic banking stability, and Chen et al. (2021) 

explaining liquidity risk during financial crisis in the banking sector. 

However, to the best of the author's knowledge, it has still much room to fill to discuss 

the influence of liquidity risk on financial stability in Islamic banks. Not many studies have 

been sufficiently conducted to examine the impact of the liquidity risk of Islamic banks on 

financial stability in the banking system. Ahmad et al. (2022) found that liquidity has a negative 

effect on the bank stability in the QISMUT (Qatar, Indonesia, Saudi Arabia, Malaysia, United 
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Arab Emirates and Turkey) countries. Relying on the agency theory, excessive liquidity in 

Islamic banks makes the bank take excessive risk. The managers of the bank can take more risk 

with an aggressive strategy for financing activity for Islamic banks with less selection to the 

deficit units of Islamic banks, which potentially leads to bad customers and high-risk or high-

volatile business activity. 

On the contrary, by observing the Islamic banking industry in MENA countries, 

Ghenimi et al. (2017) explain that high liquidity strengthens the financial stability of Islamic 

banking. During the financial crisis, the most common cause of financial institutions 

bankruptcy was liquidity. When an Islamic bank has more liquidity, the bank has less potential 

to fail during financial turmoil (Ghenimi et al., 2017). It is because liquidity becomes a cushion 

that possibly offsets the financial loss during unstable financial conditions, especially when a 

crisis emerges. It is in line with Morkoetter et al. (2014), who state that bank default is caused by 

a lack of management from the liquidity side. When the bank fails to manage its liquidity risk, 

the bank experiences bad financial condition that leads to a higher possibility of going 

bankrupt. 

In addition, Hassan et al. (2019) conclude that liquidity risk in Islamic banks has a 

negative and significant relationship to financial stability in the case of the Organization of 

Islamic Conference Countries (OIC Countries), either in the financial crisis period or post-

financial crisis period. The result explains that when the bank has a higher liquidity risk, the 

financial stability of the bank decreases. Intuitively, when the banks have less possibility to 

fulfil their liabilities, the bank tends to face a failure condition in the financial performance. In 

the case of the impact of the COVID-19 pandemic on financial stability, some earlier studies 

have found that Islamic banks suffer from the adverse effects of the COVID-19 pandemic 

(Elnahass et al., 2021). In the case of Indonesia, as discussed by Fakhrunnas et al. (2021) and 

Fakhrunnas et al. (2022), Islamic banks were not immune from the financial risk due to the 

outbreak. The financial stability of Islamic banks in Indonesia has been affected by the COVID-

19 pandemic in a non-linear direction. 

The research contribution of the study is twofold. Firstly, the study comprehends the 

previous studies conducted by Ghenimi et al. (2017), Hassan et al. (2019) and Ahmad et al. 

(2022), who specifically explain the impact of liquidity on financial stability in Islamic banks. 

Secondly, the study adds an unprecedented effect of financial crisis due to the outbreak in the 

model to assess how the pandemic affects the relationship between liquidity risk and financial 

stability. Thirdly, the study provides a novel viewpoint to examine the non-linear symmetric or 

asymmetric influence of liquidity risk on financial stability in the banking system. As explained 
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By Fakhrunnas et al. (2022), the impact of independent variables on dependent variables is non-

linear, and it can be in the form of symmetric and asymmetric relationships. Furthermore, the 

study is significant in providing scientific evidence on how the liquidity risk of Islamic banks 

affects financial stability in the banking system. The findings are important to issue appropriate 

financial policies in response to the existence of the non-linear symmetric or asymmetric 

relationship between liquidity risk and financial stability.

Finally, after the introduction section, the next sequence of the section explains the data 

and method which are adopted in this study, and it is followed by results and discussion. The 

section of the study then ended with the conclusion.

METHOD

To examine the impact of liquidity risk on banking stability in Indonesia, the study 

utilizes monthly time-series data ranging from January 2004 to August 2022, considering the 

availability of the data in Indonesian banking industry issued by financial service 

authority/otoritas jasa keuangan (OJK) of Indonesia. As mentioned by Fakhrunnas et al. (2022) 

and Elsayed et al. (2022), in the financial system, the influence of an independent variable on a 

dependent variable is not linear and may not be symmetric. Hence, a measurement to examine 

the influence of liquidity risk on financial stability needs to be properly conducted.  

Table 1. The Definition of the Variables  

 
Variables

 
Definition

 
Reference

 
Data 

Source
 

ZSCORE 

The sum of return on asset and 

equity to total asset and then it 

is divided by the standard 

deviation of return on asset in 

the Indonesian banking sector  

Alqahtani
 

& 

Mayes 

(2018)  

OJK and 

author’s 

calculation  

LIQRISK 

The comparison between 

liability to asset of Islamic 

banks in percentage

Berger  et al.  
(2019)  

OJK and 

author’s 

calculation

COVID
 

The dummy variable was 1 for  
during the COVID-19 period 

(starting
 

from March 2020) and 

0 for before the COVID-19 

period

Elnahass et 

al. (2021)  

-  
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Shin and Greenwood-Nimmo (2014) explain that non-linear autoregressive distributed 

lag (NARDL) can be used to measure the non-linear influence of certain variables on other 

variables. In addition, symmetric or asymmetric tests is also can be conducted through the Wald 

test, either in the short run or long run (Sriyana & Ge, 2019). Adapting from Wagner (2007) and 

Hassan et al. (2019), the models of the study are formulated in equation 1 (Model 1) and 2 

(Model 2) in which the COVID-19 period is then involved in the second model to observe the 

impact of the COVID-19 to financial stability and how the liquidity risk affects the stability 

with the presence of the outbreak's variable.   

MS 

The comparison between the 

total assets of Islamic banks 

asset to the total assets of the 

Indonesian banking sector in 

percentage 

Čihák
 

& 

Hesse, 

(2010)  

OJK and 

author’s 

calculation  

INT The percentage of interest rate  

Fakhrunnas 

et al. (2022)  

Central 

Bank of 

Indonesia  

INF 
The percentage of inflation rate 

based on consumer price index
 

Sriyana  & Ge 

(2019)
 

Indonesia 

Statistics
 



Where the POS and NEG of liquidity risk is calculated from: 

Moreover, as suggested by Shin and Greenwood-Nimmo (2014), to examine symmetric 

or asymmetric long-run relationships, the coefficients of the variables are compared where                   

                reflects the coefficient of financial stability, then      and      are the coefficient 

of                                 and                                 respectively.

Several preliminary tests are required to be conducted to fulfil the requirement of the 
st

NARDL approach in which the variables must be stationary at different levels (in level and 1  
st

Difference) but not exceed the level stationary of 1  Difference. In the unit roots test, the study 

uses the Augmented Dickey-Fuller (ADF) test as proposed by Dickey and Fuller (1979) and the 

Philip and Perron (PP) test as suggested by Phillips and Perron (1988). Moreover, the study also 

selects the Akaike information criterion (AIC) approach to determine the lag selection process. 

RESULT AND DISCUSSION 

Table 2. Description of the Variables 

Table 2 sheds light on the description variables used in the study. Over 224 observation 

periods, the highest ZSCORE is 7.19, while the minimum is 0.95. The higher the score of 

ZSCORE, the less risk banks tend to be bankrupt. In addition, the ratio of liability to total asset, 

as the reflection of liquidity risk, indicates the possibility of Islamic banks to fulfil their 

liability. On average, the percentage of LIQRISK is 91.41%. In terms of the value of the market 
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Variables   Mean  Maximum  Minimum   Std. Dev.   Obs.

ZSCORE 5.04 7.19 0.95  0.98  224

LIQRISK 91.41% 96.47% 81.36%  3.03%  224

MS 3.11% 4.74% 0.76%  1.12%  224

INT 6.68% 12.75% 3.50%  2.10%  224

INF 5.65% 18.38% 1.32%  3.45%  224



Variables
 In Level

 
1st Difference

 
Conclusion

ADF PP ADF  PP

ZSCORE -0.73 -0.73 -14.62** -14.62*** 1st Difference

LIQRISK -3.08** -3.09** -16.50*** -16.40*** In Level

COVID 0.00 0.00 -14.87*** -14.87*** 1st Difference

MS 2.72 2.64 -14.11*** -14.28*** 1st Difference

INF -0.99 -1.33 -7.05*** -12.18*** 1st Difference

INT
 

-2.02*
 

-3.56**
 

-15.04*** -26.09*** In Level
Note: *,

 
**,

 
*** indicate that it is significant in the level of 10%,5% and 1% respectively
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Share of Islamic banks, it is shown by the score of MS, which is an average of 3.11%. It 

indicates that Islamic banks still have a small percentage of market share in the Indonesian 

banking system. From the macroeconomic variable, the average score of interest and inflation 

rate is 6.68% and 5.65%, respectively.  

Table 3. The result of the Unit Roots Test

Table 4. Lag Selection Criteria

To begin the NARDL analysis, preliminary tests are conducted to examine the 

suitability of the analysis. According to the unit roots test, it can be seen that LIQRISK and INT 
st

are stationary in level while others are in the 1  Difference. It indicates that the requirement to 

apply the NARDL test is fulfilled. In addition, the optimum lag selection criteria, as shown in 

Table 4, is in 2 lags. The study utilizes the Akaike Information Criterion (AIC) to determine the 

optimum lag for the NARDL test. 

Table 5 exhibits that independent variables can explain 83% of the dependent variable, 

as it is reflected by the R-square value. In addition, the result from the cointegration test is 

significant, which explains that independent variables have a long-run relationship to the 

dependent variable. Following Sriyana and Ge (2019), the result of the Wald test is significant, 

Lag LogL LR FPE AIC SC HQ

0 2103.84
 

NA 
 

0.00
 

-19.42 -19.33 -19.39

1 3949.02
 

3570.76
 

0.00
 

-36.18
 

-35.51*
 

-35.91

2 4021.09
 

135.46
 

0.00*
  

-36.51* -35.29
 

-36.01*

3 4040.37 35.17 0.00 -36.36 -34.57 -35.64

4 4066.58 46.35 0.00 -36.26 -33.92 -35.32

5 4102.25 61.10* 0.00 -36.26 -33.36 -35.09

6 4123.60 35.38 0.00 -36.13 -32.66 -34.72

7 4149.58
 

41.62
 

0.00
 

-36.03 -32.00 -34.40

8 4172.60
 

35.59
 

0.00
 

-35.91
 

-31.32
 

-34.06
* Indicates lag order selected by the criterion. LR: sequential modified LR test statistic (each test at 5% level),  
FPE: Final prediction error,  AIC: Akaike information criterion,  SC: Schwarz information criterion and  HQ: 
Hannan-Quinn information criterion
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which indicates that it rejects Ho, stating that the relationship is symmetric. Therefore, the 

result of the Wald test confirms that the relationship between liquidity risk and financial 

stability is asymmetric.

Table 5. The result of the NARDL Short-run Relationship

To discuss the individual influence of independent variables on financial stability in the 

banking system, in the short-run relationship, in Model 1, an additional increase in change of 

liquidity risk has a negative and significant relationship to the financial stability in the banking 

industry. Moreover, an additional decrease in the change of liquidity risk has the same direction 

Variable 
Model 1 Model 2 

Coefficient t-Statistic Coefficient  -Statistic 

ZSCORE(-1) 0.84 13.02*** 0.82 12.67*** 

ZSCORE(-2) -0.06 -0.97 -0.08 -1.20 

LIQRISK_POS -3.60 -0.46 -3.34 -0.43 

LIQRISK_POS(-1) -48.36 -4.23*** -48.88 -4.28*** 

LIQRISK_POS(-2) 46.02 5.94*** 45.86 5.94*** 

LIQRISK_NEG -19.55 -2.67*** -20.02 -2.74*** 

LIQRISK_NEG(-1) 30.66 2.95*** 30.94 2.99*** 

LIQRISK_NEG(-2) -11.04 -1.53 -11.38 -1.58 

MS -13.51 -0.33 -14.77 -0.36 

MS(-1) 68.58 1.19 61.80 1.07 

MS(-2) -7.72 -0.18 -0.74 -0.02 

INF 4.73 1.41 5.05 1.51 

INF(-1) 0.75 0.17 0.96 0.21 

INF(-2) -3.34 -0.99 -2.79 -0.82 

INT -55.34 -3.07*** -59.10 -3.26*** 

INT(-1) 32.71 1.09 29.85 0.99 

INT(-2) 20.10 1.15 23.18 1.33 

COVID     -0.12 -0.27 

COVID(-1)     -0.33 -0.54 

COVID(-2)     0.20 0.46 

C 1.49 3.77*** 1.90 4.25***

         

R-squared 0.83 0.83 

Cointegration Test 6.16*** 5.89*** 

Asymmetric Test 17.85*** 17.80*** 
Note: *, **, *** indicate that it is significant in the level of 10%, 5% and 1% respectively 
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and significant. It indicates that in the short run, liquidity risk becomes the determinant of 

financial stability. The finding is supported by Ghenimi et al. (2017), Hassan et al. (2019) and 

Ahmad et al. (2022), who found the significance of liquidity to banks' stability. 

Furthermore, as explained by Hassan et al. (2019), liquidity risk has a negative and 

significant relationship to financial stability. It also asserts the finding that in the short-run 

relationship and in any direction of an additional decrease or increase, liquidity risk matters to 

the financial stability. The presence of a non-linear and asymmetric relationship for the 

influence of liquidity risk also sheds light that the impact of liquidity risk on financial stability 

needs to be carefully observed and examined. As highlighted by Morkoetter et al. (2014), 

mismanagement of liquidity risk causes a significant impact on financial stability in the 

banking sector. 

In Model 2, surprisingly, the impact of the COVID-19 pandemic is not significant to 

financial stability in the short run. The finding is in contrast to Elnahass et al. (2021) and 

Fakhrunnas et al. (2021), who found that the pandemic worsens banking performance as well as 

financial stability in the banking system. For other complementary variables in the short run, it 

is found that interest rate has a negative and significant relationship to financial stability. It 

explains that when the interest rate increases, it makes financial stability more vulnerable. 

Interestingly, the market share of Islamic banks in the banking sector is not significant to 

financial stability in the short run. The finding reveals that regardless of how significant the 

market share possessed by Islamic banks, it does not impact financial stability, which also 

indicates that the financial performance of Islamic banks is much more significant to impact the 

financial stability of the banking system in the short-run period.� �
Table 6. The result of the NARDL Long-run Relationship 

In the long-run relationship, the influence of independent variables on financial stability 

is different from the short-run, as is exhibited in Table 6. In Model 1, an additional increase of 

liquidity risk in change to financial stability has a negative and significant relationship. 

Variable
 Model 1

 
Model 2

 

Coefficient t-Statistic  Coefficient t-Statistic

LIQRISK_POS -26.82 -2.86***  -25.12 -3.08***

LIQRISK_NEG 0.33 0.06  -1.83  -0.36

MS 213.73 3.71***  183.00 3.56***

INF 9.64 0.95  12.74  1.39  

INT -11.42 -0.60  -23.99 -1.35

COVID     -0.97  -2.09**

C 6.70 4.32***  7.53  5.25***
Note: *, **, *** indicate that it is significant in the level of 10%, 5% and 1% respectively
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However, it has no significant relationship of LIQRISK_NEG to financial stability. Both 

findings occur either in model 1 or model 2. Therefore, what is found by Hassan et al. (2019) 

supports the finding in the long-run relationship of this study. It reveals that when an Islamic 

bank has an increase in liquidity risk, it endangers its financial stability at the same time.

Moreover, in general, the finding is in contrast to the theoretical framework by Wagner 

(2007), who stated that an increase in the amount of liquidity in banking triggers the bank to be 

less stable. It is also not in line with Ahmad et al. (2022), who conclude that an increase in 

liquidity makes Islamic bank takes excessive risks. According to the findings of this study, 

liquidity can be a cushion to deal with the financial instability in the banking system. An 

increase in liquidity in Islamic banks means the bank has less liquidity risk, which causes the 

bank to manage the risk well, and it directly affects the financial performance of the banking 

system. 

In terms of the impact of the pandemic, in model 2, it can be seen that in the long run, the 

COVID-19 pandemic has a negative and significant relationship. The finding is supported by 

Elnahass et al. (2021), who states that during the outbreak, the level of risks faced by the 

banking system increased. Furthermore, the significant level of the COVID-19 pandemic's 

effect on financial stability in the long run is possibly because the pandemic deeply hit the 

Indonesian banking system, which disturbs the level of financial stability. During the 

pandemic, particularly in the first year of the pandemic, Islamic banks must struggle to 

maintain the level of financial risks, including liquidity risk, amid economic uncertainty.

Figure 1. Bootstrapping Analysis 

Regarding the impact of other independent variables, the market share of Islamic banks 

has a positive and significant impact on financial stability in Indonesia. An increase/decrease in 

the market share of Islamic banks can raise/fall the financial stability of the banking system. As 

mentioned by Alqahtani and Mayes (2018), a bigger size of Islamic banks tends to be more 

vulnerable to financial distress because the bank engages in more financial activities in the 

banking system. However, the finding of this study also shows that if an Islamic bank has a 
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Bigger asset size, the bank tends to increase the financial stability of the banking system. It is 

possibly because Islamic banks still do not possess well-managed financial risk, including 

liquidity risk. Therefore, Islamic banks are required to increase the level of risk management 

since the larger bank should have more flexibility to manage the risks through a diversification 

strategy, especially for the long-run relationship. 

Furthermore, inflation and interest rates are not the determinants of financial stability in 

the banking system in the long run. It possibly indicates that the banking system can manage the 

interest and inflation risks in the long-run period, which does not disturb the level of stability. 

Finally, to examine how the non-linear and symmetric relationship of liquidity risk affects 

financial stability in the banking system over the observation period, it is shown in Figure 1. 

According to the same figure, models 1 and 2 have similar trends during the observation period. 

CONCLUSION 

The study assesses the impact of liquidity risk on financial stability in the banking 

system. The results of the study reveal that there is a non-linear and asymmetric relationship 

between liquidity risk and financial stability in the banking system. Moreover, in the short-run 

relationship, liquidity risk is the determinant of financial stability in the banking system in the 

case of an additional increase/decrease in change of liquidity risk. In the short-run period, the 

COVID-19 pandemic evidently does not impact financial stability in the banking system. In the 

long-run period, an additional increase in the change of liquidity risk and the COVID-19 

pandemic have a negative and significant relationship to financial stability in the banking 

system, either in Model 1 or Model 2. The finding indicates that a higher liquidity risk suffers 

financial stability in the banking system.

Based on the above-mentioned findings, the study contributes to enriching the previous 

studies in the relation of liquidity risk and financial stability in the banking system as well as 

providing a novel viewpoint to assess that relationship in a non-linear and asymmetric 

perspective. The results of the study also imply that the policy to maintain liquidity in a certain 

level is still relevant, including for Islamic banks to achieve, maintain, and strengthen the 

financial stability in the banking system. Finally, the author confesses that the study still has 

much room to be improved. Because this study only focuses on single countries, to pave the 

way forward, future research is suggested to assess cross-country analysis in examining the 

impact of liquidity risk on financial stability, particularly in the non-linear viewpoint. 
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