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Abstract:

This study investigates how liquidity risk affects the performance of deposit money banks in
Tunisia, while also examining the moderating influence of nonperforming loans on this
relationship. Using a two-step system generalized method of moments (GMM) estimator, the
analysis is conducted on a sample of 50 listed banks across six Tunisian countries—Nigeria,
Ghana, South Africa, Zambia, Kenya, and Tanzania. Bank performance is measured through
return on assets (ROA) and return on equity (ROE), with net interest margin (NIM) serving as
a robustness indicator. The results reveal that liquidity risk has a significant and negative impact
on bank performance, indicating that higher liquidity risk reduces profitability. Similarly,
nonperforming loans negatively and significantly influence bank performance, and their
interaction with liquidity risk further exacerbates this adverse effect. These findings are
consistent across alternative performance metrics and econometric models that address
potential endogeneity issues. Overall, this study provides one of the earliest cross-country
empirical insights into how liquidity risk affects DMB performance in Tunisia and contributes
to the literature by integrating the joint effect of liquidity risk and nonperforming loans, thereby
highlighting the compounded challenges facing banks in the region.
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1.Introduction

A resilient banking system is greatly vital in achieving the economy’s stability and growth.
Sustaining a safe and sound system of banking is essential for a good performing economy and
IS seen as a measurement instrument for the health of an entire economy. The 2007— 2009
financial crisis resulted in financial system instability, which is attributed mainly to a liquidity
problem. A large number of nations across the globe are victims of the situation. The banks’
experience in those countries confronted with liquidity pressure due to financial instability has
indicated the relevance of strong liquidity risk management. Aldalsteinsson (2014) opines that
liquidity risk could be seen as a much more important form of risk than others, as it can destroy
the entire financial system of a country in the event of any turmoil. This study is motivated by
the continued failure of banks within the sub-Saharan region which is largely attributed to
liquidity risk. Hence, there is a need for critical examination of the cause and effect relationship
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with the view to proffering solution looking at the relevance of the institution to the economy
of the region, due to less attention given by scholars to the region.

It is a bank’s critical activity to ensure liquidity provision to both depositors and firms. Diamond
and Dybvig (1983) trace the presence of banking liabilities and asset synergies. This elucidates
the reason liquid liabilities in the form of retail and wholesale deposits and illiquid assets in the
form of loans are paired, prone to shocks. Kashyap et al. (2002) underscore the differences
between deposit and credit, as both are attributed to shocks. They maintain their position that
so long as credit line drawdowns and deposit withdrawal are not perfectly associated, giving all
the products the chance to manage expensive liquidity buffers.

Moreover, Hanson et al. (2015) opine that financial establishment should maintain less liquidity
risk assets such as credit lines, particularly those delicate funding sources. In another view, the
impacts of lots theoretical models and the opinions of many commentators, show that, amid
moral hazards, banks that are less strong concerning stable funding are prone to taking an
excessive risk (Freixas and Rochet, 2008). This argument sheds light on the relevance of the
existing theory’s test via empirical analysis of relevant bank shocks’ asset liability.

Financial system stability and financial institution management have seen liquidity risk as an
important threat to their existence for a long time (Khan et al., 2017). Sustaining liquidity buffer
by banks is seen as a good strategy of insuring against small liquidity runs and handling liquidity
risk. Liquidity risk shows a bank’s future incapacity to address obligations with immediacy
over a particular horizon by using cash and liquid assets available or experiencing a new debt
at a reasonable price (Nikolaou and Drehmann, 2013). European Central Bank (2017) posits
that funding liquidity risk relies heavily on the capability to meet budget constraints over a
particular time. Moreover, the presence of four liquidity sources include the selling of assets,
obtaining funding liquidity from the interbank market or the central bank, the generation of
liquidity or depositors entrustment of money to the bank via secondary market or securitization
loan syndication.

Liquidity has to do with the bank’s ability to fund cash outRow at a particular period (King and
Whetten, 2008). It also has to do with the present and the potential risk to capital or earning that
emanates from a bank’s failure to satisfy its commitment in the absence of experiencing
inappropriate losses.

It emanates from the failure to trace alterations in the market condition, which affects the capacity to quickly
liquidate assets using the least value loss (Li and Tiwari, 2009). Hence, liquidity risk is seen as a risk of finance
that occurs in the event of non-holding of sufficient finance by the firm to satisfy its commitments, or the
fund may only be obtained through high cost. The liquidity problem became more visible when depositors
resolve to claim their deposits but are faced with the problem of insufficient cash at the bank. In this
circumstance, imbalances in the liability and asset side visible to the bank on a frequent basis need to be
managed and monitored appropriately; otherwise, they have a high chance of facing solvency and liquidity
issues (Igbal, 2012).

Banks monitor the risk of liquidity present in their balance sheets by establishing a market liquid
assets buffer that includes government securities or cash in expectation of their depositors’
liquidity demands within the appropriate frame of time. Diamond and Dybvig (1983) opine that
despite the benefits banks derive from a large group of depositors’ capacity to pool liquidity
risk, it will be inappropriate to commit in a perfect market liquid asset by banks at all times.



They further argue that this will completely discard banks’ pooling advantage compared to the
management of liquidity risk that individual clients could handle. Moreover, it will equally be
undependable for banks to be reluctant in investing in liquid market asset completely, as this
will add more weight of excessiveliquidity risk to depositors. On the other hand, the liquidity
risk and self-insurance tradeoff and the expected illiquid returns yield higher assets that
determine the bank’s optimal liquidity buffer.

Baltensperger (1980) and Santomero (1984), assert that the opportunity to sustain liquid assets
determines the size of bank liquidity buffers. In a similar argument, Agenor et al. (2004)
revealed in their study, a positive association between liquidity banks’ holdings and the money
market rate volatility that proxy self-insurance quest. Unluckily, banks’ investment
opportunities and risk exposure to liquidity cannot be directly observed. Therefore, observation
can only be made on the bank’s operating environment and structure and its’ achieved liquidity
buffers. Based on the tradeoff explained above, we can postulate how various banks’ business
aspects of their environment and their liquid buffer should be affected by firm-specific
attributes.

The management of liquidity risk is continuously receiving attention due to its relevance within
the banking sector, particularly during the recent economic downturn and financial meltdown.
Goodhart (2010) observes that “Solvency and liquidity are heavily twins of banking, frequently
inseparable. An insolvent bank becomes illiquid, and an illiquid bank easily becomes
insolvent.” Modern banks are faced with a major challenge and concern of liquidity risk.
Therefore, banks must initiate standards and policies for consistently and effectively managing
and measurement of their liquidity position. This study evaluates the effect of liquidity risk on
deposit money banks’ performance in Tunisia. This study made an important contribution by
introducing the interaction term. The interaction effect indicates a significant and negative
relationship with bank performance. This implies the negative inRuence of both nonperforming
loans and liquidity on bank performance. Previous studies largely focused on direct
relationship, and this constitutes the main contribution in the work.

The study remaining parts are classified as follows: Section 2 presents the literature review.
Section 3 presents the data description and methodology. Section 4 provides the presentation
of empirical findings. And finally, Section 5 provides the conclusion and policy implication.

2. Literature review
2.1  Definition of liquidity risk

Basel Committee on Banking Supervision (2004) sees liquidity as banks’ capability to finance
the increase in assets and satisfy all functions as at when due, devoid of unimaginable losses.
A bank’s failure to manage declining liabilities or the rising fund in assets is defined as
liquidity risk (BCBS, 2014). Liquidity relates to the bank’s ability to service customers’ needs
regularly. Moreover, its ability or inability to effect this payment at the appropriate time will
have a direct bearing on the banking institution’s solvency or its ability to pay its liability with
the available fund. Empirical studies conducted in the past reported mixed and inconsistent
findings; further research is needed to further contribute to the argument, particularly in areas
given less attention like Tunisia. Jean-loup (2017) examined the heterogeneity in banks’
liquidity risk and found that exposure to liquidity risk increases due to the total funding
deposit portion. Moreover, overdependence on the scale of the funding gap and wholesale



funding restricts liquidity risk exposures. Sensoy (2017) carried out a study on systematic
liquidity risk, ownership structure and firm size in the context of emerging markets. The study
found that previous findings on firm size and ownership effects might not be generalized
because of investors’ various microstructure and characteristics across the markets. The
regulations must give individual ownership structure and institutions attention to minimize
systematic liquidity risk.

In their study, Arif and Anees (2012) seek to examine banks’ liquidity risk in Pakistan and
evaluate its effect on banks’ profitability. Findings from the study reveal that liquidity risk
significantly affects banks’ profitability, with liquidity gap and nonperforming loan as the
main determinants of the liquidity risk, having an inverse association with profitability.
Asongu (2013) investigates whether Basel 11 pillar 3 disclosure on the management of
liquidity risk is applied by 20 out of the 33 world banks. The findings show that most top-
ranking banks are not committed to Basel disclosure norms. Statistics show that only 25% of
banks sampled for the study offers liquidity risk management publicly accessible information
during the postcrisis era, particularly the Basel Committee on Banking Supervision precrisis
warning around 2008.

A study by Abdul-Rahman et al. (2018) analyzes the effects of financing structure on banks’
liquidity risk. They found that real estate financing increases and the short-term financing
structure of Islamic banks’ stability may raise long- and short-term liquidity risks. However, a
rise in short-term financing structure stability and specialization funding may rise as their
long-term liquidity risk, despite that real estate funding does not affect conventional banks’
liquidity risk. Ly and Shimizu (2018) research the relationship between internal markets in
multi banks holding firms and funding liquidity risk. They found a structure, suggesting multi
banks holding companies have benefitted little liquidity at the expense of risk mismatch. They
added that in some other banks, it also derived some diversified risk benefits when new
entrants join, confirming that MBHC’s liquidity management is due to an adjustment in
liquidity risk funding.

Abbes and Mahdi (2018) examine the association among liquidity, risk and capital using a
comparative study between conventional and Islamic banks in the Middle East and North Africa
(MENA) region. The study indicates a problematic part of banks’ class inRuenced mainly by
the contracts type put in practice and the Sharia principles compliance that includes Mousharaka
and Moudharaba contracts. Moreover, adjustments in liquidity positively affect risk within
conventional and Islamic banks, proposing that both the two forms of banks.

assets, are likely to have a riskier portfolio. It also plays a significant impact of the global
financial crises on liquidity, risk and capital of Islamic and conventional banks. Kosmidou et
al. (2017) assess risk determinants in the banking sector during the European financial crisis
and found that information asymmetric affects bank performance.

Sobhy and Megeid (2017) examine the comparison and analysis of the liquidity risk
management effectiveness of conventional and Islamic banking in Egypt to better perform
between the two banking systems. The study shows that liquidity risk is better managed in
conventional banks than Islamic banks. The significant difference in terms of the liquidity risk
management between conventional banks and Islamic banks is visible in cash availability more
in CBs than IBs. Al-Harbi (2017) investigates bank liquidity determinants of OIC countries.
The research findings reveal that all the study’s explanatory variables maintain a significant



association with liquidity, except for concentration. Moreover, capital ratios, credit risk,
monetary policy, foreign ownership, deposit insurance and inRation rate are negatively related
to bank liquidity. In contrast, market capitalization, size, efficiency, concentration and off-
balance sheet activities maintain a positive correlation with bank liquidity.

Based on the empirical studies presented above, the following hypotheses have been developed
to guide the study:

H1. There is a significant negative relationship between liquidity risk and bank performance.

H2. There is a significant negative relationship between the interaction effect of liquidity risk
and nonperforming loan on bank performance.

2.3 Liquidity risk determinants

This section discusses comprehensively liquidity risk determinants of banks. The reviewed
literature suggests that bank liquidity is a macro and micro factor. Macro determinants are the
external forces that affect the liquidity of banks outside the control of the management of
banks. On the other hand, micro determinants constitute bank-specific liquidity factors.

2.3.1 Micro determinants (bank specific). Ghenimi et al. (2017a) opine that a default in loan
accelerates liquidity risks due to the depreciation of it causes and lowered inRows of cash.
Most lendings are long term in nature, usually creating liquidity problems (Kashyap et al.,
2002). The process of the retirement of loans is affected when there is poor resources
production in the economy. The situation increases the nonperforming loan rate. In the event
of a nonperforming loan rapid increase, liquidity problems become unavoidable. China’s
banking system’s poor lending quality may cause the banks to confront a high mismatch in
their liquidity (Li, 2009).

Banks’ liquidity risk is significantly affected by their capital adequacy level. Achaya and
Naqvi (2011) reveal that banks could take more risk due to their capital and create more
liquidity by granting more loans. Distinguin et al. (2013) evaluate the association between
regulatory bank capital and bank liquidity. The result shows that banks’ higher commitment
to creating liquidity minimizes their regulatory capital and a lower net stable funding ratio
(NSFR). Bhati et al. (2015) indicate a negative and significant association between bank
liquidity and capital adequacy. Meanwhile, as the capital cost is high, highly capitalized banks
may raise maximum revenue through their risk level.

Liquidity is also affected by bank size. Abdel Karim (2013) examines the risk of liquidity for
Jordanian and Saudi banks between 2011 and 2017. The study reveals a negative association
between liquidity risk and Saudi banks’ size. Choon et al. (2013) show a significant
association between liquidity risk and size. Evaluating the liquidity risk of foreign banks and
Pakistani domestic banks between 2001 to 2011, Abdullah and Khan (2012) found a
significant positive association between liquidity risk and bank size in domestic banks.
Overall, the literature’s suggestions show lower funding liquidity risk has less effect on larger
banks due to higher risk tolerance.

Some researchers reveal a positive association between profitability and bank liquidity
(Choon et al., 2013). Abdel Karim (2013) reported a negative association between while
return on asset (ROA) and liquidity risk are positively related. However, Ariffin (2012)
examines the performance of banks and liquidity risk relationship in the period of the



financial crisis and finds that the association is negative. Delechat et al. (2012) reveal an
inverse association between bank liquidity and profitability.

2.3.2 Macro determinants. Macroeconomic factors and other macro variables do affect the
liquidity of banks. An extensive literature has attributed finance to the real economy,
concentrating on the international context’s comparison. Aspachs et al. (2005) show that less
liquidity is held among the UK banks when there is an increase in gross domestic product
(GDP). However, Berger and Sedunov (2017) found a significant positive association of
liquidity creation economically and statistically to real economic output. Similarly, Choon

et al. (2013) hold that GDP positively impacts liquidity risk. Conversely, Bakoush et al.
(2018) report an inverse association between liquidity risk and GDP while analyzing
Malaysian Islamic banks.

Studies have also revealed some associations between liquidity risk and inRation. A study by
Yacoob et al. (2016) shows that banks usually raise their liquidity position to protect
depositors in an inRationary environment. Conversely, Abdul-Rahman et al. (2018) report a
significant positive association between inRation and liquidity risk. This result is in line with
Sulaiman et al.’s (2013) findings. The result further reveals that bank minimization of
liquidity position by the bank due to the rise in incurred cost indirectly exposed the bank to
increased liquidity risk.

The 2007-2009 global financial crisis shows how a similar problem affects bank liquidity. The
crises further explain why liquidity risk is significant to manage due to its adverse effect on
banks. Khan et al. (2017) show that banks took less risk in the event of diminishing funding
liquidity risk. Ivashina and Scharfstein (2010) opine that large customers’ new loans offered by
the bank are minimized during the global financial crisis significantly. Abdul-Rahman et al.
(2018) posit that inability to satisfy deposits withdrawals due to either failure to quickly sell
liquid assets or procure bank liability at the needed time may affect the reliability of banks’
ability of its liquidity risk management. Moreover, Munteanu (2012) shows that the financial
crisis indicates that the absence of liquidity in the bank was the main cause of its entire negative
occurrence. Cash held in banks by small depositors is easily moved from troubled banks to less
troubled banks at the early sight of any sign during stress conditions, thus raising the bank’s
liquidity risk.

3. Methodology

The theoretical framework, sources of data, methodology, variable description, model
specification and estimation technique are presented in this section.

3.1 Theoretical framework

Financial intermediation theory explains the interactions between institutions giving out loans
and their clients or borrowers of loans. The theory is otherwise known as the risk
transformation theory. The theory explains how banks create liquidity from illiquid assets in
terms of need. Liquidity is obtained when liquid liabilities such as transaction deposits are
obtained after the transformation of illiquid assets like the long-term loans; positive weight is
given to both illiquid assets and liquid liabilities. Similarly, since banks are destroying
liquidity in the process of liquid assets’ (e.g. securities) transformation into illiquid liabilities



(subordinated debt), negative weight is given to liquid assets and illiquid liabilities (Berger et
al., 2016). Banks could create liquidity by converting their illiquid assets into cash. Risk
transformation and liquidity creation are two core missions that must be fulfilled for banks to
be competitive (Bhattacharya and Thakor, 1993). Financial intermediation theory believes
that banks’ risky financial loans are obtained from the transformation of riskless deposits
(Diamond, 1984; Ramakrishnan and Thakor, 1984). The theory could explain how banking
institutions manage their leverage to inRuence general banking performance.

3.2 Data

The study uses 50 listed commercial banks that operate in six Tunisian countries,. The study,
which aims to examine the effect of liquidity risk on the DMBs’ performance in Tunisia, will
cover nine years, between 2011 and 2019, with 450-years’ observations. The countries adopted
are a good representative of the region, based on the International Institute of Finance (IIF,
2016) report, classified the nations mentioned above as the financial market’s largest hub within
the sub Saharan Africa (SSA) region. The number of banks was obtained based on data
availability within the study period. In summary, the study will use panel data that combines
cross-sectional and time-series data variable of interest and the bank-specific data is obtained
from the individual bank’s annual reports and Thomson and Reuter’s data stream. The
macroeconomic data is obtained from the World Bank Open Data source.

1.1  Variable description and estimation technique

This study uses the system generalized method of moment (GMM) to test the inRuence of the
main independent variable on the dependent variable. This study adapted the model used by
Arif and Anees (2012) to estimate the effect of liquidity risk on DMBs’ performance in Tunisia.
The model of the study is specified as follows

PERIjt = PERijt—1 + b0 + b 1LQRIjt + b2CARijt + b3DEPijt + b4NPLijt + b5BSZijt +
b6LQRNPLIijt + b 7RCdummyijt + b8INFjt + b9GDPjt + b10dummyj + b 11dummyt + hi + «
ijt (1)

ROAIjt = ROAIjt—1 + b0 + b1LQRIjt + b2CARIjt + b3DEPijt + b4NPLijt+ b5BSZijt +
b6LQRNPLIijt + b 7RCdummyijt + b8INFjt + b 9GDPjt + b10dummyj + b 11dummyt + hi + «
ijt (2)

ROEiIjt = ROEijt—1 + b0 + b1LQRIijt + b2CARijt + b3DEPijt + b4NPLijt + b5BSZijt +
b6LQRNPLIjt + b 7RCdummyijt + b8INFjt+ b 9GDPjt + b10dummyj + b 11dummyt + hi + «
ijt

One reason for using the two-step system GMM technique is due to endogenous tendencies
among the variables used as part of the study’s explanatory variables. Endogeneity bias is
controlled via this estimator, the dependent variable’s persistence and the unobserved
heterogeneity. The persistence of the dependent variable where previous year bank performance
(ROAIjt-1) and (ROEijt-1) can affect current year performance (ROAIjt) and (ROEijt),
respectively. This justifies the use of dynamic panel model specification. The subscript i, j and
t stand for bank, country and time, respectively. The estimation technique GMM was



propounded by Arellano and Bover (1995) and Blundell and Bond (1998). The two-step system
GMM can address the biases produced by other less strong models like the random and fixed
effect. Also, the system GMM method provides a consistent and efficient coefficient value
despite having predictor variables that are not mainly exogenous and even if autocorrelation
and heteroscedasticity exist within.

The proxies for bank performance are ROA and ROE as used in Ghosh (2017). ROA is
measured by the proportion of net profit to total asset and ROE by banks’ net profit to total
equity. The main independent variable of interest is liquidity risk (LQR). The proportion of
total loan to total deposit measures LQR. Bank specific variables included in the model are
deposit ratio (DEP) measure by the ratio of total deposit to total asset; capital adequacy ratio
(CAR) by the ratio of total equity to total asset; bank size (BSZ) by the logarithm of total asset;
nonperforming loans (NPL) by the ratio of nonperforming loan to total loans; and risk
committee (RC dummy) use 1 if there is the presence of RC, 0, otherwise. The macroeconomic
variable included are inRation (INF) and GDP. INF is measured by yearly consumer price index
and GDP by the annual growth rate in GDP. dummyj and dummyt represent the country and
time effect, respectively, in the model. The summary of the variable description table is
presented below.

Tablel:................
Variable Measurements Acronym
Dependent Return
on asset Proportion of net profit to total asset ROA;;:
Return on equity Banks’ net profit to total equity ROE;;
Independent
Liquidity risk The proportion of total loans to total deposit LQRii
Bank specific
Deposit ratio Total deposit to total asset DEP;;
Capital adequacy ratio Ratio of total equity to total asset CARijt
Bank size Logarithm of total asset BSZit
Nonperforming loans Ratio of nonperforming loan to total loans NPL;t
Risk committee 1if there is presence of RC, 0 otherwise RC-Dummyjt
Macroeconomic
InRation Annual consumer price index INFj
Gross domestic product Annual growth rate in GDP GDP;t

4. Results and discussions

4.1  Descriptive statistics

The distribution has data with a total of 450-years’ observations. The dependent variable
measures are two: ROA, which has a mean value of 2.7513, with a minimum value of —2.7012
and a maximum value of 7.4113; and ROE, having an average value of 18.4008. Its minimum
and maximum value are —67.0081 and 98.3700. LQR maintains a mean value of 82.0814,
which is the variable with the highest mean value. It has the highest standard deviation in the
whole distribution with 25.6191, which indicates the wide distribution of data around the mean.
CAR has an average value of 29.0618. The mean value of other variables that include DEP,
NPL and BSZ are 69.8430, 5.3045 and 18.6784, respectively. The average value of the
macroeconomic variables that include INF and GDP are 9.2171 and 4.7577, respectively.



Variable Obs Mean SD Min Max

ROA; 450 2.7513 1.5675 —2.7012 7.4113
ROE; 450 18.4008 13.2934 —67.0081 98.3700
LQRi 450 82.0814 25.6191 —0.6485 150.347
CARijt 450 29.0618 20.0172 —1.8588 101.0121
DEP;t 450 69.8430 8.6706 39.5823 88.5305
NPLit 450 5.3045 6.3047 0.0201 69.3314
BSZi: 450 18.6784 2.7082 12.5874 22.6219
INFj 450 9.2171 3.9851 3.4945 17.8697
GDPj 450 4.7577 2.9088 —1.6169 14.0471

4.3  Multicollinearity test

The variance inRation factor (VIF) and the tolerance value consistently show a value less than
5 and 0.10, respectively. Moreover, the mean VIF is less than 10, which indicates an absence
of perfect multicollinearity in the model.

4.4  Regression result

4.4.1 First regression result. The lagged dependent variable coefficient is significant at 1%
in all the models; this justifies the relevance of using dynamic GMM as the study’s estimation
technique. The inference is based on the two-step system GMM. The primary variable of
interest, LQR, is significant and negatively correlated with ROA at 1%. This implies that with
every additional increase in liquidity risk, there is a decrease in asset return. This finding is
consistent with the result obtained by Ghenimi et al. (2017b) and Ippolito et al. (2016). CAR
is not significant in the model. DEP is significant at 1% and negatively associated with ROA.
This implies that an additional increase in deposit ratio negatively affects the banks’ ROA in
SSA; The higher the rate of non performing loan the lower Bostandzic and Weil} (2018) and
Ly and Shimizu (2018).

On the other hand, NPL is significant at 1% and negatively associated with ROA. This shows
that the higher the rate of nonperforming loan decreases the ROAs of banks within the region.
This finding is consistent with Partovi and Matousek (2019) and Lafuente et al. (2019). BSZ
is significant at 1% and negatively related to ROA. This implies that as the size of banks
increases, their ROA decreases and vice versa; the findings is in line to the result reported by
Luo et al. (2016). The interaction term (LQRNPL) is negatively significant at 1%. This
indicates that the two variables’ interaction effect results in a significantly negative
association with the banks’ ROA. RC is significant at 1% and positively related to the banks’
ROA. This shows that the presence of an RC in banks’ corporate governance helps improve
their performance, the finding aligns with that of Azim et al. (2016).

The macroeconomic variables comprise INF and GDP. INF is significant at 1% and positively
related to the banks” ROA; likewise, the association between ROA and GDP is positive and
significant at 1%. This implies that an increase in the rate of either inRation, GDP or both will



positively affect bank performance in Tunisia; a similar finding was reported by Berglund and
Mékinen (2019).

A diagnostic test was conducted to confirm further whether our estimation is free from any
econometric problem. The multicollinearity test was conducted using VIF. The results show no
presence of multicollinearity among the variables.

ROA
(@) [0) (3 @)
Variables Pooled OLS Fixed effect Differenced GMM System GMM
ROA 0.8932%* 0.6180%** 0.7094%* 0.6365%**
(0.0204) (0.0362) 0.0117) (0.00548)
LQRiit 0.00201 —0.0293%** —0.0259%** —0.0124%**
(0.00180) (0.00329) (0.00182) (0.00113)
CARijt —8.26e-05 0.00553 0.00410%** 0.000756
(0.00172) (0.00350) (0.00131) (0.000474)
DEP;¢ 0.00240 —0.00728*% —0.00474%* —0.0158%**
(0.00186) (0.00417) (0.00196) (0.00178)
NPL;t —0.0190% —0.00730 —0.0901%** —0.0228%**
(0.00985) 0.0117) (0.00653) (0.00349)
BSZit —0.00264 —0.1234** —0.3211%** —0.0884***
(0.0139) (0.0588) (0.0541) (0.0101)
LQRNPL; —0.00442%** —0.00158 —1.32e—05 —0.00253*%**
(0.000169) (0.000198) (9.10e-05) (5.13e-05)
RCdummysc 0.1110 0.0637 0.0176%** 0.1361%**
0.103) (0.109) (0.00233) 0.0221)
INF; —0.00983 0.000132 0.0105%** 0.0291%**
(0.00923) (0.0141) (0.00210) (0.00217)
GDPj 0.0771%%* 0.0283 0.0245%** 0.0919%**
(0.0143) (0.0211) (0.00602) (0.00485)
Dummy; Yes Yes Yes Yes
Dummy: Yes Yes Yes Yes
Constant 0.212 2.802%*
(0.416) (1.279)
Observations 400 400 350 400
R-squared 0.867 0.566
Number of bank 1.97 50 50 50
Diagnostic test 39 46
Vif 0.0935 0.0942
No. of instruments 0.7906 0.6819
AR(D): p-value 0.3956 0.3534
AR(2): p-value
Sargan test: p-value

The Arellano and Bond test for first- and second-order autocorrelation was also conducted.
The result of the first-order autoregressive (AV) (1) shows a consistent significant p-value,
which implies the rejection of the null hypothesis. In contrast, the second-order AR (2), which
is the main indicator of the autocorrelation, shows an insignificant p-value, which indicates no
autocorrelation. The Sargan test was also conducted to test for the instrument validity. The
result is insignificant, which implies that the study’s instruments are valid.

4.4.2 Second regression result. The lagged dependent variable coefficient is significant
across all the models. This justifies the need to use the dynamic GMM technique as the most
appropriate technique due to the data’s dynamic nature. The regression Table 7 presents the
results of four models that include pooled ordinary least square (OLS), fixed effect, difference
and system GMM. Our inference is based on the two-step system GMM; other



results may be used for comparison. Pooled OLS is an upward bias, while the fixed effect is
downward bias. The GMM estimation of lagged dependent coefficient should be between the
two to provide consistent findings.

The main independent variable of interest, that is, LQR, is significant at 1% and negatively
associated with ROE of the banks in SSA. This implies that an additional increase in the
liquidity risk rate, ROE, is negatively affected. This is similar to the findings of Altunbas and
Marques (2008). CAR is significant at 1% and positively relates with the ROE of the banks.
This implies an increase in bank performance with an increase in the capital adequacy ratio of
the banks. This is in line with the findings of Budagaga (2020) and Tang et al. (2021). DEP is
significant at 1% and negatively associated with ROE. This indicates an inverse relationship
between deposit ratio and banks’ ROE, consistent with the result obtained by Varotto and
Zhao (2018).

NPL is significant at 10% and negatively associated with ROE of SSA banks. This means that
the increase in the rate of nonperforming loans is negatively related to bank performance. This
is consistent with the results obtained by Zhang et al. (2016). BSZ is significant at 1% and
negatively associated with the ROE of banks in SSA. A percentage increase in bank size
negatively affects its performance; the result aligns with the findings of Waemustafa and
Sukri (2015). LQRNPL is significant at 1% and negatively associated with ROE of the banks
in SSA. This shows that an increase in the rate of interaction of liquidity risk and
nonperforming loans decreases banks’ performance in SSA. The presence of an RC is
important in improving bank performance. RC is significant at 1% and positively associated
with ROE. This indicates that there will be an increase in bank performance with the presence
of an RC. This result is consistent with that of Battaglia and Gallo (2015).

INF is one of the macroeconomic variables in the model and is significant at 1% and
negatively associated with ROE of banks in SSA. An increase in the inRation rate decreases
bank performance in Tunisia. The finding confirms the result obtained by Waemustafa and
Sukri (2015). On the other hand, GDP is significant at 1% and positively associated with
ROE. An increase in GDP rate results in an increase in bank performance in SSA. This
confirm the result obtained by Saif-Alyousfi and Saha (2021).

The diagnostic test result reveals an absence of multicollinearity problem after conducting the
first-order AR (1) and the second-order AR (2) autocorrelation test of Arellano and Bond. The
result obtained reveals a consistent absence of second- and first- order autocorrelations. This
implies the rejection of the null hypothesis of the first-order autocorrelation and fails to reject
the null hypothesis of second-order autocorrelation. Overall, the model is free from the
problem of autocorrelation. The Sargan test was also conducted to test for instrument validity.
The result reveals an insignificant p-value, which means we fail to reject the null hypothesis.
This implies the instruments used in the study are valid.

4.5  Main result discussion and hypotheses reports

This study evaluates the effect of liquidity risk on DMBs’ performance in Tunisia. The main
variable of interest, which is liquidity risk, is significant and negatively related to DMBs’



performance in Tunisia. This implies that an increase in liquidity risk rate negatively affects
the DMBs’ performance in Tunisia. The result is consistent with the findings of Altunbas and
Marques (2008), Ghenimi et al. (2017b) and Ippolito et al. (2016).

The nonperforming loan is positive and significantly associated with banks’ performance in
SSA. On the other hand, the interaction of liquidity risk and the nonperforming loan is
negative and significantly associated with DMBs’ performance in Tunisia. This indicates that
a decrease in the interaction term’s rate will increase DMBs’ performance and vice versa.
This explains the main contribution of the work, as previous studies mainly focus on a direct
relationship, hence the contribution will help in bridging gap in literature particularly to the
lack of indirect relationship studies and in context with the study focus in Tunisian that
received less attention from global scholars.

Both the first and the second hypotheses are significant, and hence, the null hypotheses are
rejected. Rejection of the null hypotheses implies a significant negative relationship between
liquidity risk and bank performance in SSA. Moreover, the interaction effect of liquidity risk
and the nonperforming loan is significant and negatively associated with Sub- Saharan Africa’s
bank performance. This is shown in the Table 8 below.

ROE
(1 ()] )] @)
Variables Pooled OLS Fixed effect Differenced GMM System GMM
ROE;, 0.7660%** 0.5513%%* 0.7032%** 0.7001%**
(0.0300) (0.0464) (0.00953) (0.00465)
LQRj; 0.0111 —0.00272 —0.0206%** —0.0270%**
(0.0221) (0.0437) (0.00225) (0.00977)
CARj;t 0.0364* 0.0519 0.0161* 0.0209%**
(0.0212) (0.0489) (0.00954) (0.00509)
DEP;; —0.00900 0.000647 —0.0963%** —0.0716%**
(0.0225) (0.0554) (0.0335) (0.0162)
NPL 0.1180%** 0.0213 —0.0870%** —0.0778*
(0.0121) (0.0155) (0.0317) (0.0429)
BSZijt —0.0893 0.0626 —1.6581%** —0.3910%**
(0.166) (0.778) (0.411) (0.113)
LQRNPL; —0.00235 —0.00809%** —0.00917*** —0.00132%*
(0.00208) (0.00260) (0.00105) (0.000628)
RCdummyie 1.3230%** 1.4071%%* 0.4653%** 0.1270%**
(0.0269) (0.4441) (0.0355) (0.0192)
INFjt —0.2213* —0.0689 —0.4532%** —0.3033%**
(0.114) (0.192) (0.0648) (0.0394)
GDP;; 0.0550 0.3913 0.6721%** 0.3262%**
(0.1752) (0.2851) (0.1011) (0.0540)
Dummy; Yes Yes Yes Yes
Dummy: Yes Yes Yes Yes
Constant 9.746* 4.833
(5.094) (16.80)
Observations 400 400 350 400
R-squared 0.664 0.407
Number of bank 1.97 50 50 50
Diagnostic test 39 46
Vif 0.0081 0.0080
No. of instruments 0.1940 0.1793
AR(1): p-value 0.1986 0.1560

AR(2): p-value
Sargan test: p-value
4.6  Robustness analysis

An alternative bank performance measure is used, that is, the net interest margin (NIM), to
test the robustness of our obtained result. RC is also dropped from the robustness model, and



capital asset ratio (CAS) is added. The model is estimated, and the inference is based on the
two-step system GMM. The lagged dependent is significant at 1%; this validates the model
and justifies using the dynamic GMM technique for the estimation. Our main independent
variable of interest, LQR, is significant at 1% and negatively associated with NIM. CAR is
significant at 1% and positively relate to NIM of banks in SSA.

DEP is significant at 1% and positively associated with the NIM of banks. This indicates an
increased deposit ratio rate, which may result from increasing bank performance. NPL is
significant at 1% and positively related to NIM. An increase in the rate of nonperforming
loans positively affects bank performance in SSA. BSZ is significant at 1% and negatively
associated with the NIM of banks. This implies that the increase in banks’ size decreases the
banks’ overall performance in Tunisia. This is in line with the findings of Luo et al. (2016)
and Waemustafa and Sukri (2015).

LQRNPL is significant at 1% and negatively associated with NIM of banks in SSA. The CAS
is significant at 1% and negatively associated with NIM, which indicates a decrease in bank
performance with an increase in the capital asset ratio rate. The macroeconomic variables
include INF and GDP. INF is significant at 1% and negatively related to NIM of banks across
SSA. This means that an increase in the rate of inRation decreases banks’ performance in the
region. GDP is also significant at 1% and negatively related to NIM. This implies that an
increase in GDP rate decreases banks’ performance in the Tunisian region.

In the diagnostic test, the distribution shows an absence in multicollinearity with a mean VIF
at 2.05. The consistency of the system GMM technique was reRected in the null hypothesis of
the Sargan test, where the test for the validity of the instrument is not rejected and the
confirmation of the absence of second-order serial correlation (AR2) and the presence of first-
order serial correlation (AR1).

NIM
1 © 3 4
Variables Pooled OLS Fixed effect Differenced GMM System GMM
NIMje-o 0.8062%** 0.6291%¥* —0.7790%** 0.6521 %%+
(0.0333) (0.0424) (0.0898) (0.0124)
LQR;; —0.00246 —0.00313 —0.00218 —0.0236%¥*
(0.0134) (0.0260) (0.00793) (0.00755)
CARij; —0.00114 0.00449 0.0108** 0.0852%**
(0.0126) (0.0267) (0.00526) (0.0107)
DEP;; 0.000875 —0.0302 —0.0610%** 0.0328%**
(0.0129) (0.0328) (0.0142) (0.0118)
NPLij —0.0183 0.0684 0.0297 0.0854 %
(0.0704) (0.0907) (0.0443) (0.00987)
BSZit —0.0181 —0.8071* —0.2140%* —1.0381%¥*
(0.0948) (0.445) (0.0642) (0.0818)
LQRNPL;. —0.00112 —0.00208 —0.00212%* —0.00425%**
(0.00119) (0.00152) (0.000834) (0.000291)
CAS;; 0.0529 0.0253 0.0814%%% —0.0716%*
(0.0436) (0.0697) (0.0295) (0.0124)
INF} —0.0325 —0.1311 0.1050%** —0.0664%¥*
(0.0664) (0.1000) (0.0231) (0.0194)
GDP;, 0.00521 —0.2324* —0.0534%** —0.0636%*
(0.0944) (0.140) (0.0253) (0.0136)
Dummy; Yes Yes Yes Yes
Dummy: Yes Yes Yes Yes
Constant 1.776 23.17%*
(2.689) (10.03)
Observations 400 400 350 400
R-squared 0.649 0.436
Number of bank 2.05 50 50 50

Diagnostic test 39 46



Vif 0.2281 0.0241
No. of instruments 0.2127 0.3048
AR(1): p-value 0.4719 0.1510
AR(2): p-value

Sargan test: p-value

5. Conclusion and policy recommendation
5.1  Conclusion

This study shows the relevance of liquidity risk management in Tunisia’s banking sector. The
research paper evaluates the effect of liquidity risk on DMBs’ performance in Tunisia. The
study results revealed a significant negative correlation between liquidity risk and DMBs’
performance in SSA. An increase in liquidity risk negatively affects the performance of banks.
Moreover, this study indicates a negative association between nonperforming loans and bank
performance in the baseline model, while a positive relation between nonperforming loan and
bank performance was obtained in the robustness model. This implies that a higher
nonperforming loan decreases bank performance and, at the same time, indicates high loan
commitment in anticipation of higher returns. The interaction effect of liquidity risk and
nonperforming loans reported a significant negative relationship with bank performance in SSA
and constitutes the main contribution in the work. The data used in this study were obtained
from credible sources, which constitute mainly the annual financial report of the respective
banks, Thomson Reuters data stream and World Bank Open data source for the macroeconomic
variables.

This study outlined several policy implications for bank practitioners, policymakers,
academics, etc. This study has emphasized the need for effective liquidity risk management in
the sector. The policymakers are expected to make sound liquidity risk management policies
that effectively address liquidity risk problems inherent in the banks in SSA countries. Bank
practitioners would also appreciate this study. Various signals and determinants of liquidity
risk are highlighted that will help the management identify and provide timely intervention on
liquidity problems easily. The management of the banks could use these measures in the
formulation of new policies and adjustment of the old policies toward improving bank
performance in the region. The society and customers will find this study highly relevant, as it
will enrich them with the knowledge of what is happening in the banking sector regarding
liquidity risk issues and help them make a better choice among the competing banks.
Moreover, this study educates customers about the banks with high liquidity risk exposures
through analysis of their loan to deposit ratio.

The regulators have an important role to play in ensuring compliance, particularly on new
regulations within the banking sector. The regulators must compel all deviant banks who may
fail to comply with capital and liquidity regulations within the sector. Part of Basel Il
provisions adopted by the country should also be enforced. Other stakeholders like the
government and investors are key players in the industry. The government needs to keep to its
responsibilities by making sound policies and making favorable adjustment to interest rate that
will make the banks more viable. Likewise, investors increase the capitalization of the sector;
there is a need to maintain a safer banking environment to attract more investors.
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